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Abstract

The conventional economic paradigm assumes that tastes and preferences are exogenous to the economic system,
and that the economic problem consists of optimally satisfying those preferences. Tastes and preferences usually do
not change rapidly and, in the short term, this assumption makes sense. Sustainability is an inherently long-term
problem and in the long run it does not make sense to assume tastes and preferences are fixed and given. If
preferences are expected to change over time and under the influence of education, advertising, changing cultural
assumptions, etc., the old assumption of ‘consumer sovereignty’ is not adequate. Different criteria of optimality are
needed. How preferences change, how they relate to the goal of sustainability, and how they can or should be actively
influenced to satisfy the new criteria needs to be determined. Ecological economics has emphasized the three rank
ordered goals of ecological sustainability, fair distribution, and allocative efficiency. This paper examines how
preferences evolve and change over time and the implications of this for developing policies that meet these three
goals in democratic societies. © 1998 Elsevier Science B.V.
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1. Introduction for understanding the problems of efficient alloca-
tion of resources in the short term, are misleading

Conventional, neoclassical economics is based and potentially dangerous in dealing with the long
on assumptions that, while yielding useful models term consequences of economic choices. This

problem arises more specifically in evaluating the
impacts of various policies that are proposed to
promote ‘sustainable development’, because the
* Corresponding author. temporal horizon of sustainability analysis is
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multi-generational. Sustainable development in-
volves three hierarchically inter-related problems.
These are maintaining: (1) a sustainable scale of
the economy relative to its ecological life support
system; (2) a fair distribution of resources and
opportunities, not only among members of the
current generation of humans, but also among
present and future generations (and even in some
formulations among humans and other species);
and (3) an efficient allocation of resources over
time that adequately accounts for natural capital
(Daly, 1990).

Over generations, the economy is expected to
grow significantly in its material scale as a result
of population growth and probably also as a
result of the increasing expectations of consumers.
As the scale of economic activity increases there is
also, in general, an increase in the impacts of
economic activity on the environment!. This fo-
cuses attention on both population growth and on
the material consumption levels of advanced soci-
eties. In this paper the focus is on the material
consumption vector, questioning whether there
may be a social interest in influencing individual
preferences toward less material consumption-ori-
ented forms of satisfaction. Any comprehensive
effort to address problems of the scale of the
economy and per capita consumption of resources
must somehow address this fundamental problem
of preference formation.

Neoclassical economists have largely ignored
scalar problems and intertemporal distribution is-
sues as being ‘outside the domain’ of economics,
because they have assumed infinite substitution
possibilities among resources and unlimited tech-
nological change. Economics is, on these assump-
tions, limited to solving the technical issues
surrounding the efficient allocation problem. The
problem is that optimal allocation does not guar-
antee sustainability. Mainstream economics has
assumed that the goal is to manage environmental
resources as efficiently as possible over time. It
has largely ignored the theoretical principle that

! Although there is evidence that some environmental im-
pacts can decrease with increasing economic activity beyond a
threshold, this effect is limited and does not outweigh the
larger trend (Arrow et al., 1995).

there are an infinite number of time paths for
resource use and preservation that would satisfy
Pareto efficiency criteria. It is a relatively easy
step to show that not all efficient time paths are
sustainable. Additional criteria beyond Pareto
efficiency will be needed if the dual goals of
efficiency and sustainability are to be recognized
in environmental policies (Bishop, 1993).

If economics is defined more broadly as the
‘management of the household’, as the Greek root
of the word implies, then it must address all the
problems attendant on that management, includ-
ing scale and distribution problems, even if those
problems do not submit to the mathematical
models and prescriptions that have been used to
solve the allocation problem.

The management of a household has both in-
ternal and external relations. One way of address-
ing the relationship of ecology to economics is to
consider economics as the analysis of decisions
within the ‘closed’ internal system of the family/
household, while ecology provides tools for ana-
lyzing the inter-relations of the family to the
outside world. Imagine the problems with a
household that operates under the assumption
that its members’ preferences will be ‘taken as
given’ and ‘unlimited’ for the purposes of setting
each successive family budget. Limits imposed by
the ecophysical system producing resources may
impose limits on the scale of an economy, just as
the income limits of a family inevitably force
family members to reduce their demands for con-
sumption.

In this paper, the conventional assumption that
individual preferences can be accepted as given
and stable for the purposes, and for the duration,
of an economic study, and how the usefulness of
this assumption changes as the time frame of the
study increases, is addressed. The range of policy
options which are deemed ‘acceptable’ is depen-
dent on this assumption, so it has a large impact
on long-term ecological and socioeconomic sus-
tainability. The objectives of this paper are: (1) to
examine the assumption of consumer sovereignty
and the role of this principle in the analysis of
environmental values; (2) to enhance the under-
standing of how values change over time in a
society; and (3) to suggest some new directions for
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analysis and modeling that may enhance the un-
derstanding of the social changes necessary to
achieve a social commitment to sustainability in
democratically organized societies.

2. Fixed tastes, preferences and consumer
sovereignty

Conventional economic methodology is based
on consumer sovereignty, the assumption that
tastes and preferences are givens and that the
economic problem consists of optimally satisfying
those preferences (Silberberg, 1978). Tastes and
preferences usually do not change rapidly so, in
the short term at least, this assumption makes
sense. But tastes and preferences do change, espe-
cially in the longer term. Therefore, economists’
models, which treat preferences as exogenous,
cannot be expected to correctly characterize or
guide decisions that have potential impacts over
decades, centuries, and longer.

Insisting that preference formation must be en-
dogenous to models of resource decision making
presents a very disturbing prospect for economists
because it blocks easy definition of what is ‘opti-
mal.’ If tastes and preferences are fixed and given,
one can adopt a stance of consumer sovereignty
and just ‘give the people what they want’. There is
no need to know or care why consumers want
what they want; their preferences just have to be
satisfled as efficiently as possible. However, if
preferences are expected to change over time and
under the influence of education, advertising,
changing cultural assumptions, etc., a different
criterion for what is ‘optimal’ is needed; and how
preferences change, how much they are a function
of ‘nature’ and how much of ‘nurture,” how they
relate to this new criterion, and how they can or
should be actively influenced to satisfy the new
criterion need to be figured out.

One alternative for this new criterion is sustain-
ability itself, or, more completely, sustainable
scale, efficient allocation of resources in the short
term, and a reasonably fair distribution of na-
ture’s assets over multiple generations. This model
implies a two-tiered decision process (Page, 1977,
Norton, 1992, 1995; Norton and Toman, 1997),

with interactive tiers (Fig. 1). The search for
improved policies is assumed to be an iterative
process, with the model cycling through both tiers
many times. In one tier, the ‘reflective’ tier, the
central objective is to characterize and categorize
environmental ‘problems’ by building models of
human communities and their ecological, contex-
tual physical system. These focus attention on
physical dynamics that are socially valued or are
associated with important economic or cultural
values (such as salmon runs or forest regenera-
tion). The goal of the first tier is to identify
measurable physical processes that are relevant to
locally defined goals for environmental manage-
ment. One cannot discuss goals without discussing
social values, so this reflective tier of the model
must connect policies with impacts on social val-
ues. And while individual preferences of con-
sumers may be a starting point for determining
what ecophysical processes have social value, the
model also contains a set of democratic processes
for discussion and re-evaluation of preferences
(see, Sagoff, 1998; Slovic, 1995). The output of
this reflective tier is a determination of the type of
environmental problem that is faced, an analysis
of the social values at risk, a set of goals in
dealing with that problem, and a proposal that
one or more of the available ‘action criteria’ be
applied. The second tier, the ‘action’ tier, gener-
ates policy guidance by applying one or more of

Tier 1 (Reflective)
Social concensus on broad goals and vision of the future,
combined with scientific models of dynamic, non-
equillibrium, long-term ecological economic interactions.
Here, environmental problems are classified according to
the risks to social values they entail.

Tier 2 (Action)

Resolution of conflicts mediated by markets, education,
legal, and other institutions, combined with short-term,
equillibrium models of interactions and optimality.
Here, particular action criteria are applied, acted upon, and
tested in particual situations.

Fig. 1. Two-tiered decision structure.
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several action-level criteria, such as cost benefit
analysis (CBA) or the safe minimum standard of
conservation criterion (SMS) within a scale-sensi-
tive model. In the action tier, appropriate action
criteria, given the classification of the risk or
problem to be addressed, are applied to specific
management situations. This two-tier, iterative
model integrates the processes of social valuation,
environmental science, and environmental moni-
toring and management in a more comprehensive
way.

Besides threatening the theoretical and compu-
tational elegance of economists’ welfare models,
questioning consumer sovereignty also raises legit-
imate concerns regarding the possible manipula-
tion of preferences. If tastes and preferences can
change, then who is going to decide how to
change them? There is a fear that a ‘totalitarian’
government or narrow special interests might be
employed to manipulate preferences to conform
to the desires of a select elite rather than the
society as a whole. Two points need to be kept in
mind however: (1) preferences are already being
manipulated every day; and (2) we can just as
easily apply open democratic principles to the
problem as hidden or totalitarian principles in
deciding how to influence preferences. So the
question becomes whether is it better for prefer-
ences to be determined behind the scenes, either
by a dictatorial government, by big business act-
ing through advertising, or in some other way? Or
do we want to explore and shape them openly,
based on social dialogue and consensus, with a
higher goal in mind? Either way, this is an issue
that can no longer be avoided, and one which is
best handled using democratic principles and in-
novative thinking.

Another way of looking at this issue is to draw
a distinction between ‘positive’ and ‘normative’
analysis. ‘Positive’ refers to the way things are,
while ‘normative’ refers to the way we would like
things to be. Economists have attempted to make
this a clear-cut distinction, and have often tried to
confine their work to ‘positive’ analysis. However,
like the mind-body distinction, the positive—nor-
mative distinction is not clear-cut. Our vision of
how we would like things to be influences how
things are and visa versa. Therefore, purely ‘posi-

tive’ analysis is impossible. A two-tier process
allows us to move back and forth between an
examination of social values and likely impacts of
acting on those values, which points toward ap-
propriate criteria for judging policies with varying
potential impacts (in the Reflective Tier), and
applications of those criteria in actual situations
(in the Action Tier). When actions guided by a
chosen action criterion lead to unwelcome conse-
quences in a particular situation, it is possible to
return to the Reflective Tier and re-examine the
choice of an action criterion on the basis of new
evidence. This re-examination may result in a
re-classification of the problem and choice of a
new criterion and, at least in some cases, further
reflection on the appropriateness of social values
as stated. In this way, experimental models and
management experiments undertaken in the Ac-
tion Tier provide a sort of laboratory for testing
both management techniques and goals. When
viewed in this way, management experiments may
provide information that will provoke public dis-
cussion of community norms and social values.

3. Four degrees of consumer sovereignty

Due to the fact that the principle of consumer
sovereignty is so intimately entwined, theoretically
and methodologically, with other constitutive ele-
ments of the mainstream economic paradigm,
economists have often accepted the principle with-
out providing it the intellectual scrutiny it de-
serves, especially given its decisive impact on the
scope of questions addressed in ‘economic’ analy-
ses (Norton, 1991, 1994). In fact, consumer sover-
eignty should not be thought of as an
all-or-nothing state of reality or of policy, but
rather as a continuum of possible assumptions
regarding the extent to which questions regarding
preference formation are held to be endogenous
to the system of analysis of environmental values.
Indeed, it has been shown that the various argu-
ments to defend consumer sovereignty as a basic
assumption of economics would support quite
different interpretations of the principle in theory
and practice (Norton, 1994). The survey of several
possible interpretations, and the apparent policy
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implications, of four ‘degrees’ of the consumer
sovereignty principle follow. While these four de-
grees of consumer sovereignty do not exhaust the
plausible positions on this continuum, they are
useful because they each require somewhat differ-
ent assumptions about the boundaries between
economics and other traditional academic disci-
plines.

3.1. Degree 1: unchanging preferences

Some economists (Stigler and Becker, 1977),
argue that individual preferences are not suscepti-
ble to rational analysis and that they should be
considered both (a) given and (b) fixed for the
purposes of analysis. To say that preferences are
given is to say that, for the purposes of any
analysis, preferences of individuals will be ac-
cepted, at face value, as indicative of the individu-
al’s actual ‘good’ or welfare. This implication will
be discussed in more detail in connection with
degree 2. To say that preferences are fixed is to
make a much stronger claim, that, at least from
the viewpoint of economics, preferences of indi-
viduals do not change through time. According to
this view, preferences are best thought of as tastes
that, by the onset of adulthood, are locked in, at
least in the sense that they are impossible to
change through rational considerations (Stigler
and Becker, 1977).

If it were to be assumed that this is a correct
empirical generalization about human preference
development (the point will be disputed below), it
still would not follow that preferences are in fact
fixed over time. They might, consistent with the
hypothesis that there is no rational route to pref-
erence change, change in response to non-rational
factors such as subliminal advertising or other
forms of ‘propaganda’. Also, it seems obvious
that the preferences of individuals do, in fact,
change over time in response to some variables,
e.g. witness changing attitudes toward smoking
and sexual freedom. Whether such a process is
rational is perhaps debatable, but the phe-
nomenon of preference change is itself not in
serious doubt.

Sympathetic interpretation of Stigler and Beck-
ers’s claim, then, requires that they are not taken

to be making the apparently false empirical claim
that individuals never change their preferences,
but rather the claim that, since preference change
is not susceptible to rational analysis, it makes
methodological sense to decide to treat prefer-
ences as fixed because this brings all consumer
behavior under the explanatory scope of conven-
tional economics, treating all such behavior as a
function of opportunities. As Stigler and Becker
(1977) say: “the great advantage...of relying only
on changes in the arguments entering household
production functions is that all changes in behav-
ior are explained by changes in prices and in-
comes, precisely the variables that organize and
give power to economic analysis”. However, this
argument rests on the crucial assumption that
there cannot be alternative ways to rationally
understand or evaluate processes of preference
change. And these are exactly the assumptions
that are addressed in this paper. In fairness to
Stigler and Becker, it should be said that they
might have appealed more explicitly for justifica-
tion of their premise that preferences are unre-
sponsive  to  rational argument to the
philosophical, ethical theory of emotivism. Ac-
cording to the logical positivists, a philosophical
movement that had some currency between 1920
and 1950, evaluative utterances are simply expres-
sions of emotion; their linguistic import and
meaning is not cognitive, but emotive. Despite the
usefulness of this theory in reminding us, as
Hume (1888) had demonstrated two centuries
ago, that the logic of descriptive and prescriptive
sentences differ importantly, emotivism as a the-
ory of ethics has been thoroughly discredited on
the grounds that it misses most of what is impor-
tant in processes of moral justification (Feigl,
1952; Williams, 1985).

Since it is obviously true that preferences do in
fact change, it must be remembered that this
strongest form of sovereignty for consumers is
purely a methodological commitment having as
its justification the expansion of the explanatory
strength of economic theory; it does not have any
implications whatsoever for the nature of prefer-
ences as psychological states of individuals or as
tendencies to actually behave in specific ways in
specific situations (Silberberg, 1978). Preferences,
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interpreted as both given and fixed, are, however
useful, highly theoretical entities that cannot be
regarded as anything more than hypothetical con-
structs. It is asserted, then, that preferences inter-
preted in this manner, however useful they are in
unifying disparate elements of theory in econom-
ics and in simplifying aggregations, are not useful
at all in creating an economics that is truly ex-
planatory of behavior in the long run.

3.2. Degree 2: preferences as given

A majority of economists adopt a somewhat
weaker version of consumer sovereignty according
to which preferences are assumed to be given and
fixed only in the methodological sense, but not
necessarily in the ontological sense. By this is
meant that, other things being equal, individual
choice is the best available measure of what is
good for a person. Economists find it reasonable
to assume that individual preferences are fixed for
the duration of the analysis or experiment. Prefer-
ences are aggregated from ‘snapshots’, not as
dynamic processes. The analysis abstracts from
the question of changing preferences because of
the advantages afforded in the ability to aggre-
gate. If preferences are given and fixed for the
duration of the analysis then they are not influ-
enced by changes in other people’s behavior (and
preferences) and can easily be aggregated. This
represents an acknowledged trade-off of reality
for mathematical elegance and explanatory
power. As noted in Section 1, analysis of policies
to promote sustainable development must neces-
sarily involve very long time horizons. Strict ad-
herence to consumer sovereignty thus makes
economic analysis less relevant to the evaluation
of such policies.

Many economists who are advocates of
methodologically supported consumer sover-
eignty, would (and have) stated that they of
course recognize that preferences do in fact
change, and that, (speaking non-economically) the
question of preference change is an important
one. Their point is only that, for disciplinary
comparative advantage, given economists’ exper-
tise in modeling and aggregation of welfare, they
are choosing to define their disciplinary

boundaries to exclude questions of preference
change (Silberberg, 1978). Their argument, essen-
tially, is that preferences are exogenous to eco-
nomics, but endogenous to social science in the
broader sense. On this view, it is logical for
economists to seek interdisciplinary contact, to
undertake interdisciplinary studies, and to seek
broader theories of value that might unify their
data and theory with data and theory from psy-
chology, anthropology, and sociology. Consumer
sovereignty in this form is simply a methodologi-
cal assumption in economics and, so understood,
it decisively supports our goal of addressing indi-
vidual preferences in ways that incorporate the
insights of economists who aggregate preferences-
as-given into a broader understanding of value.

3.3. Degree 3: consumer sovereignty as
commitment to democracy

If most mainstream economists accept the im-
portance of preference formation and reforma-
tion, then what is the issue? Why not just plunge
into interdisciplinary dialogue, and see what im-
plications for social science theory emerge? But
mainstream economists have shown reluctance to
engage in this broader dialogue. We believe, how-
ever, that this reluctance rests mainly on a misun-
derstanding. A third degree of consumer
sovereignty admits that preferences change, takes
given-ness as an expression of a methodological
decision, but nevertheless expresses skepticism re-
garding the evaluation of preferences and with
attempts to change preferences in an explicit or
systematic manner. This position, which is not
inconsistent with degree 2, insists that there are
dangers involved in evaluation and criticism of
individual preferences. Such economists express
fear that, if we set out to evaluate preferences, we
have taken a giant step down the road toward
paternalism, expertism, and perhaps even totali-
tarianism (Randall, 1988). According to this ver-
sion of consumer sovereignty, it is recognized that
individual preferences in fact change, but changes
in preferences are highly individual, and nobody,
not politicians, not philosophers, not social scien-
tists, and certainly not environmental activists, is
justified in telling individuals what their prefer-
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ences should be. A commitment to democracy,
and a rejection of any role for philosopher kings,
scientific experts or, especially, for totalitarian
manipulators of opinion, demands that preference
formation be a highly individual, non-coercive
process, according to this view. In this sense the
individual consumer is sovereign, even as his or
her preferences change, because the process of
preference change is directed by the individual,
rather than by an outside agent (this, of course,
flies in the face of the fact that preferences are
being manipulated by outside agents every day).
Note that this position has both methodological
and evaluative elements. The argument is that the
aggregation of revealed and expressed preferences
should be interpreted methodologically, as given,
because this strengthens the role of the public,
taken as individuals whose preferences are some-
times stable and sometimes changing, and hence
reinforces democratic trends in policy formation
and implementation. Consumer sovereignty in
this sense is a methodological stipulation in ser-
vice of a commitment to the moral ideal of
democracy. We feel great sympathy with the in-
tent of this position, but we also think that it is
essential to examine several of its underlying as-
sumptions, because we doubt that, properly un-
derstood, a commitment to democracy requires
rejection of rational analysis of individual prefer-
ence change, or that a careful examination of
reasons individuals should change their prefer-
ences must lead to elitism or totalitarianism.
Consider an example: imagine we live in a
nation, the vast majority of the population of
which are members of a particular religious sect,
but that we are members of the minority. Surely,
a commitment to democracy demands that we
respect each of these individuals’ right to their
own belief as an element of their right to freedom
of belief and of speech. But what if one of the
majority’s beliefs becomes the basis of an onerous
policy? Suppose, to take an extreme case, that it is
firmly believed by a majority (the believers) that
the world, as we know it, will end in a final
Armageddon in exactly 10 years, and that this
holocaust can be averted only by the sacrifice of
the first-born of every nonbelieving family in the
nation. While in this case we might, along with

economists, be uncomfortable with ‘expertism’
and ‘totalitarianism’ in dismissing the majority’s
religious beliefs, and even if we would respect
their right to their beliefs, we would also be
opposed to taking the ‘obligation’ felt by the
majority for human sacrifice as a given, and the
obviously (on their empirical hypothesis) welfare-
maximizing policy of mass human sacrifice, as a
fait accompli.

This (hopefully implausible) scenario helps us
to make a distinction between this third degree of
sovereignty, expressed by economists who wish to
guard the individual right to choose one’s own
preferences, and a fourth degree, which recognizes
a stronger role for public discussion, expert input,
and leadership, but does not run rough-shod over
individual preferences. If we were a member of
the nonbelieving minority in the fictional scenario,
we surely would not accept the policy as a fait
accompli, nor would we ‘accept’ the current pref-
erences of the majority for mass human sacrifice
as a preventive for Armageddon. We would surely
try, by scientific, rational, and whatever other
means necessary, to establish that there exists no
plausible scientific evidence to support either the
hypothesis of coming cataclysm or for the sugges-
tion that human sacrifice would avert the cata-
clysm. Respecting the right of persons to their
own beliefs and preferences does not preclude
judgments that these beliefs lack sufficient support
to justify policy actions, or that the public would
be better off if the preferences of many of its
citizens were to change.

3.4. Degree 4: democratic preference change

It is now possible to address the crux of the
issue regarding preference formation and reforma-
tion. How is it possible to respect individual self-
determination of preferences and at the same time
to address the possibility that sincerely felt prefer-
ences of many individuals in a society, if pursued
as a public policy, will nevertheless be extremely
detrimental to the public interest or to the rights
of a minority? In particular, since our concern is
with considering what would be necessary and
permissible to promote a sustainability ethic, an
ethic that attempts to articulate and defend the
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interests of generations yet unborn (and conse-
quently unable to reveal or express their own
preferences), it is asked whether is it possible in a
democratic society to bring scientific, rational,
moral arguments to bear on the question of
whether some preference sets are more defensible
than other preference sets?

It is possible to retain a commitment to democ-
racy and to discuss the appropriateness of values
because the democratic commitment is mainly
procedural, while assertions of appropriateness
are put forward as empirically and morally sup-
portable theses regarding what our obligations to
the future are. Hoping we will never face a situa-
tion so dire as to live in a society solemnly and
with due legislative process committed to human
sacrifice (as in our hypothetical example above),
one hopes that policy will be set in a situation of
open debate, with experts weighing in, and with
interactions between the public, experts, and po-
litical decision makers. If a democratic process,
including safeguards for individual rights of
present people, is in place, then surely it makes
sense to inject into the debate moral concerns
about the well-being of future generations, even if
these arguments require questioning and criticiz-
ing individuals’ sincerely felt preferences.

We suspect, then, that a combination of com-
mitments, to mathematical and methodological
simplicity, and to democracy as noted, has in-
clined mainstream economists to favor consumer
sovereignty of degree 1, 2, or 3 to degree 4. Once
questions regarding the decision process are ad-
dressed, and allowing that in particular cases
there may be real reasons to doubt the likelihood
of predictions of dire consequences of current
activities, there is in principle no reason why
democratically inclined policy analysts cannot
conclude that it would be better in the long run if
certain, current preferences of individuals were to
be reconsidered and amended. Advocacy of such
criticism and education programs to change pref-
erences need not be coercive; criticism of particu-
lar preference sets, based on the implications for
those preference sets for the welfare of under-rep-
resented individuals such as future persons, may
rather be in the form of rational suasion, of
pointing out to people the consequences of their

desires, and showing to them alternative paths to
personal satisfaction that have less severe impacts
on the future of society.

We can also think of the democratic process as
a multilevel one, rather than as flat and mono-
lithic. Evidence that current behavior has negative
impacts on other individuals, other species, or the
future may require re-consideration of that behav-
ior and the preferences that generate it. We can
come to a democratic consensus about our shared
preferences for a sustainable society through a
process of discussion and debate, and then use
these principles as guides to encourage people to
see the inappropriateness of some preferences,
given the scientifically demonstrable impacts of
acting on those preferences (Fig. 1).

In the remainder of this paper, how preferences
of individuals change through time, and the
means available to criticize, and perhaps encour-
age change in, patterns of current individual pref-
erence will be examined. Only after such a
discussion will it be possible to assess the
prospects for advocates of sustainability to advo-
cate and effect changes in attitudes and prefer-
ences of citizens in a democratic society.

4. How preferences change

To summarize the arguments so far: preferences
change and the questions are, how? why? and
does any subgroup within society have any busi-
ness consciously participating in the process? In
this section we concentrate on how and why
preferences change (since these seem to be inextri-
cably interlinked). In the following section the
more difficult question of society’s role in chang-
ing preferences is addressed. To address the how
and why questions, we refer to research from
three areas: (1) psychology and economics, in
particular recent research on revealed preferences
and preference reversals (Tversky et al., 1988,
1990; Fischoff, 1991; Irwin et al., 1993; Knetch,
1994), constructed preferences (Gregory et al.,
1993; Slovic, 1995), and decision making under
uncertainty (Heiner, 1983); (2) social psychology
and sociology, in particular research on social
traps (Platt, 1973; Cross and Guyer, 1980); and
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(3) anthropology, especially research on coevolu-
tionary adaptation of cultures and ecosystems, or
ecological anthropology (Harris, 1979).

From these sources we conclude that prefer-
ences are formed in humans (and many other
animal species) by selection acting on traits that
are transmitted both genetically and (in the case
of humans) culturally, in a coevolutionary way.
Preferences are but one more in a long list of
traits that are ‘formed’ in this way. Preferences, as
expressed, for example, in the economist’s indif-
ference map, are determined by the combination
of forces that are often summarized under the
headings of ‘nature’ and ‘nurture’. That is to say,
each human being enters life with a certain genetic
makeup. Encoded there are certain basic needs
and drives, including food, shelter, clothing, the
sex drive, and the need for interaction with other
people. These needs and drives are fundamental
to our make-up as human beings. They are not
now, and may never be fully understood. Further-
more, they play themselves out in our daily lives
in ways that are profoundly influenced by the
social and natural systems we live in. Our prefer-
ences for food, for example, are influenced in
some ways by our genetic make up, but are also
determined by our social groups (e.g. Jews and
Muslims have an aversion to pork which they
learn through their religious education) and by
the alternative foods that their social and natural
systems have in combination made available to
them. Thus, over time, preferences may be af-
fected by human genetic evolution, education,
technological change, the evolution of social sys-
tems, and the changing availability of environ-
mental and other natural resources.

A large and growing literature in cognitive psy-
chology and related fields highlights the ‘lability’
of preferences, which refers to the variability of
expressions of preference under varied contextual
conditions. The findings of this research challenge
any interpretation of actual preferences as fixed or
invariant, and therefore calls into question
economists’ conceptual model of preference for-
mation. Summarizing evidence that preferences
are often ““constructed, not merely revealed, in the
elicitation process”’, Slovic (1995) says: “psycholo-
gists, claims that people do not behave according

to the dictates of utility theory are particularly
troubling to economists, whose theories assume
that people are rational in the sense of having
preferences that are complete and transitive and
in the sense that they choose what they most
prefer”’. While Slovic and his colleagues have
mostly concentrated on preference variance under
different conditions of elicitation, their conclu-
sions, by inference, suggest that preferences are
very unlikely to remain constant over time, and
that it is misleading even to suggest that prefer-
ences exist independent of the occasions of their
elicitation and/or expression in a specific context.
Although, again the economist need not consider
the news to be bad news, it turns out that psy-
chologists have already learned a great deal about
how preferences are constructed. If economists
simply accept that consumer sovereignty is only a
methodological consequence of their chosen mod-
els, a whole new field of study opens up at the
edge of economics and psychology, e.g. the study
of how preferences vary according to context and
how they change across time and circumstances.

Further understanding of preference formation
can be gained by examining the role of prefer-
ences in the larger human decision process. To
again quote Slovic (1995), actual human decision
making is not an exercise in the rational calcula-
tion of utilities, but is better understood as a form
of ‘mental gymnastics’ (a highly contingent form
of information processing), and sensitive to all
sorts of contextual pressures. Empirical evidence
from the social sciences thus supports our intro-
duction of a two-tier and iterative decision model.
Meanwhile, data regarding preferences as de-
scribed in fixed-preference models can still provide
snapshots of opinion, and this information pro-
vides one important input into the larger process
of measuring, examining, and re-examining pref-
erences and social values. What is gained by
economists is many interdisciplinary opportunities
to study preferences, their formation, and their
relationship to behavior, and to embed this infor-
mation into a more realistic model of decisions
involving public values associated with the envi-
ronment.
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5. A coevolutionary explanation for preference
formation

In modeling the dynamics of complex systems it
is impossible to ignore the discontinuities and
surprises that often characterize these systems and
the fact that they operate far from equilibrium in
a state of constant adaptation to changing condi-
tions (Lines, 1989; Rosser, 1991, 1992; Holland
and Miller, 1991; Kay, 1991). The paradigm of
evolution has been broadly applied to both eco-
logical and economic systems (Boulding, 1981;
Arthur, 1988; Lindgren, 1991; Maxwell and
Costanza, 1993; Norgaard, 1994) as a way of
formalizing understanding of adaptation and
learning behaviors in non-equilibrium, dynamic,
complex systems. The general evolutionary
paradigm posits a mechanism for adaptation and
learning in complex systems at any scale using
three basic interacting processes: (1) information
storage and transmission; (2) generation of new
alternatives; and (3) selection of superior alterna-
tives according to some performance criteria.

The evolutionary paradigm is different from the
conventional optimization paradigm popular in
economics in at least four important respects
(Arthur, 1988): (1) evolution is path dependent,
meaning that the detailed history and dynamics of
the system are important; (2) evolution can
achieve multiple equilibria; (3) there is no guaran-
tee that optimal efficiency or any other optimal
performance will be achieved, due in part to path
dependence and sensitivity to perturbations; and
(4) ‘lock-in’ (survival of the first rather than sur-
vival of the fittest) is possible under conditions of
increasing returns. While, as Arthur (1988) notes
“conventional economic theory is built largely on
the assumption of diminishing returns on the
margin (local negative feedbacks)” life itself can
be characterized as a positive feedback, self-rein-
forcing, autocatalytic process (Kay, 1991; Giin-
ther and Folke, 1997) and increasing returns,
lock-in, path dependence, multiple equilibria and
sub-optimal efficiency are the rule rather than the
exception in economic and ecological systems
should be expected.

6. Cultural versus genetic evolution

In biological evolution, the information storage
medium is the gene, the generation of new alter-
natives is by sexual recombination or genetic mu-
tation, and selection is performed by nature
according to a criterion of ‘fitness’ based on re-
productive success. The same process of change
occurs in ecological, economic, and cultural sys-
tems, but the elements on which the process
works are different (Toulmin, 1972). For example,
in cultural evolution: (1) the storage medium is
the culture, e.g. the oral tradition, books, film or
other storage medium for passing on behavioral
norms, and belief systems; (2) the generation of
new alternatives is through innovation by individ-
ual members or groups in the culture; and (3)
selection is again based on the reproductive suc-
cess of the alternatives generated, but reproduc-
tion is carried out by the spread and copying of
the behavior or ideas through learning and imita-
tion rather than biological reproduction. One may
also talk of ‘economic’ evolution, a subset of
cultural evolution dealing with the generation,
storage, and selection of alternative ways of pro-
ducing things and allocating that which is pro-
duced. The field of ‘evolutionary economics’ has
grown up in the last few decades based on these
ideas (cf. Day and Groves, 1975; Day, 1989).
Evolutionary theories in economics have already
been successfully applied to problems of technical
change, to the development of new institutions,
and to the evolution of means of payment.

For large, slow-growing animals like humans,
genetic evolution has a built-in bias towards the
long run. Changing the genetic structure of a
species requires that characteristics (phenotypes)
be selected and accumulated by differential repro-
ductive success. Behaviors learned or acquired
during the lifetime of an individual cannot be
passed on genetically. Genetic evolution in hu-
mans is therefore a relatively slow process requir-
ing many generations to significantly alter the
species’ physical and biological characteristics.

Cultural evolution is potentially much faster.
Technical change is perhaps the most important
and fastest evolving cultural process. Learned be-
haviors that are successful, at least in the short
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term, can be almost immediately spread to other
members of the culture and passed on in the oral,
written, or video record. The increased speed of
adaptation that this process allows has been
largely responsible for the amazing success of
Homo sapiens at appropriating the resources of
the planet. Vitousek et al. (1986) estimate that
humans now directly control 40% of the planet’s
terrestrial primary production, and this is begin-
ning to have significant effects on the biosphere,
including changes in global climate and in the
planet’s protective ozone shield.

Thus, while the benefits of this rapid cultural
evolution are significant, the costs are also poten-
tially significant. Like a car that has increased
speed, humans are in more danger of running off
the road or over a cliff. Cultural evolution lacks
the built-in long-run bias of genetic evolution and
is susceptible to being led by its hyper-efficient
short-run adaptability over a cliff into the abyss.

Another major difference between cultural and
genetic evolution may serve as a countervailing
force, however. As Arrow (1962) has pointed out,
cultural and economic evolution, unlike genetic
evolution, can at least to some extent employ
foresight. If society can see the cliff, perhaps it
can be avoided.

While market forces drive adaptive mechanisms
(Kaitala and Pohjola, 1988), the systems which
evolve are not necessarily optimal, so the question
remains as to what external influences are needed
and when should they be applied in order to
achieve an optimum economic system via evolu-
tionary adaptation? The challenge is to first gain
foresight, and then to respond to and manage the
system feedbacks in such a way as to avoid any
foreseen problems (Berkes and Folke, 1994). De-
vising policy instruments and identifying incen-
tives that can translate this foresight into effective
modifications of the short-run evolutionary dy-
namics is the challenge (Costanza, 1987).

One of the possible modifications is to the
preferences of individuals, which drive short term
dynamics in economic systems. Individual prefer-
ences can have a huge impact on ecological re-
sources. In one particularly dramatic example, the
rapid spread of popularity of New Orleans Chef
Paul Prudhomme’s blackened redfish dish caused

a rapid expansion in demand, and threatened to
destroy the redfish fishery in the Gulf of Mexico.
Less dramatically, but perhaps more importantly,
the preference of consumers for pre-packaging
and small, individual containers has a very large
impact on landfills throughout the United States;
similarly, a taste for expanses of green lawns in
the suburbs affects water quality and water
availability for natural systems in arid areas.
Looked at physically, these are problems of scale,
e.g. human impacts on natural systems increase as
a function of population and consumption, with
the volume and type of consumption being a
function of preferences. Market forces, supple-
mented with concerted attempts to internalize en-
vironmental costs can, of course, have an effect
on consumption. If, for example, the full costs of
irrigated lawns, including damage to wildlife,
stream-water quality, etc., were paid by cus-
tomers, they might turn off the spigot and ‘suffer’
with a brown lawn. The difference between charg-
ing full costs and changing preferences is that in
the former case, consumers end up feeling de-
prived and unhappy, whereas they may feel en-
lightened and happy after being educated into the
joys of a xeriscaped lawn. Given that populations
in many areas of the world will continue to in-
crease for at least decades, any attempt to address
the problem of the scale of an economy vis-a-vis
its limiting ecological factors must be addressed
through reducing the impacts of per capita mate-
rial consumption.

Fortunately, once the possibility of encouraging
more appropriate preferences is introduced, there
need be no necessary link between impacts of
consumption on the environment and the levels of
welfare experienced in a society. The good news is
that, in evolutionary modeling, it may be possible
to make small social investments that will affect
which types of consumption bring enjoyment to
consumers, reducing the scale of human impacts
without decreasing, perhaps even increasing, lev-
els of welfare of consumers. To continue with the
xeriscaping example, a desert city with a shrinking
aquifer might rationally consider a program to
increase the number of residents who enjoy
xeriscaping and use of native plants. They might,
for example, establish a center for xeriscaping
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with a botanical garden of native plants, encour-
age courses on xeriscaping as a part of the agri-
cultural extension service, or help to establish a
program in Xeriscaping in the state university’s
landscape architecture department. These might
be wise public investments that realize increasing
returns as ‘trends’ are created toward lower-im-
pact consumption patterns as a result of neigh-
bors teaching neighbors the beauty and
enjoyment, and lower maintenance costs, of na-
tive-plant landscaping. Once xeriscaping becomes
an element of the community’s identity, and citi-
zens encourage a change in the tastes of their
neighbors, a trend toward less water use and more
native habitat might build on itself, providing
increasing returns on a small investment. Invest-
ments such as this could pay increasing returns in
lowering per capita demand for scarce resources
and buffer the economy against shortages and
rising prices.

And who is to say, to the gardener proud of his
or her xeriscaping and its appropriateness to the
surroundings, that a low-impact yard/garden
yields less satisfaction than the currently prized
lawns or tropical gardens with plants from rain-
forests and other ecologically inappropriate
sources? But here, again, concerns about manipu-
lation are encountered. The response, once again,
is that there is no inconsistency with democracy if
the goals chosen to guide preference reformation
were arrived at through a democratic process such
as a well-run ecosystem management plan, a com-
munity project on xeriscaping, or some other pro-
cess that includes public input and free exchange
of information.

7. Prospective: values and the future

In the last part, we emphasized that prefer-
ences, especially preferences that affect the com-
munity and long-term public goods such as
environmental protection, are best not thought of
as fixed, or even necessarily stable, over years,
decades, or generations. Community processes
that encourage articulation of values and associ-
ated management goals therefore may need to be
iterative and political in nature (Fig. 1). Snapshot

views of individual preferences understood as
market behavior or shadow prices can yield im-
portant aggregations that are useful in analyses of
policies with predictably limited long-term im-
pacts. But we have advocated an analysis of poli-
cies, especially policies with long-term or
irreversible impacts, that allows for a process of
public articulation, discussion, and evaluation of
public values. It has been shown above that there
are interesting research and policy questions sur-
rounding public processes of value articulation
and management participation. The question of
whether some of the currently felt preferences of
individuals in industrial and post-industrial soci-
eties would be better changed is now addressed.
In other words, is it possible to develop, within
democratic institutions, a set of processes that
would encourage the reconsideration and refor-
mation of the preference sets of individuals?
Again, a question that makes economists very
concerned, and not without reason, as noted
above, is faced. So far these concerns have been
lumped under several types, e.g. concerns about
‘manipulation’ of preferences, about totalitarian-
ism, etc., but what all of these concerns have in
common is a suspicion that ‘paternalism’ regard-
ing preferences is itself unacceptable. In this part,
it is analyzed in more detail whether, and under
what circumstances, a judgmental attitude regard-
ing preferences is appropriate, and whether a
certain form of paternalism might represent an
important tool for developing and implementing
sustainable institutions and policies.

As noted above, economists have generally fa-
vored self-determination of preferences because
they see free preference formation as an important
element in democracy. Solow (1993), for example,
dismisses any attempt to affect the preferences of
the future in one sentence (the preferences ex-
pressed by members of future generations ‘is none
of our business’). But we think that, if we leave
theoretical assumptions and definitions of eco-
nomics aside, most of us would admit that there
are some situations which attempts to shape fu-
ture preferences both make sense and are defensi-
ble. For example, consider wilderness
preservation, historic preservation, and other at-
tempts to protect important features of our land-
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scape. Solow acknowledges that our generation
may want to set aside particular ‘places’ or scenes
because they are intrinsically valuable to us be-
cause of their beauty, historical significance, etc.
But decisions such as this are more complex than
the analysis suggests because if we assume we
know nothing, and care nothing, about what fu-
ture generations will want, we would be unlikely
to invest in preservation. For example, would our
generation be willing to set aside wilderness, or to
forgo consumption that threatens species such as
whales, if we believed that the next generation will
not value these things for themselves and would
destroy them whenever it is profitable? No, the
decision to invest in protecting a wilderness area
carries with it a commitment, or at least a desire,
to influence the future to continue to value wild
places and naturally evolved species. While we
may share Solow’s distaste for some forms of
paternalism, it also seems inevitable that huge
investments to save natural or historical land-
marks must be viewed as a part of a cultural
dynamic in which the choices of one generation
affect both the choices available to individuals in
the future (maintaining or expanding their op-
tions), and the set of preferences that will be
expressed by individuals in the future. In a very
important sense, the preferences of future genera-
tions cannot be independent from current prefer-
ences. We pass on preferences to our children and
we must in some cases decide which preferences to
pass on in a very literal, paternalistic sense.
Consider again the example of wilderness pro-
tection. Suppose we choose in the present to alter
all wilderness areas and use them for commodity
production and apply a multiple use policy every-
where. Would future people retain or develop a
taste for wilderness hiking, would they experience
‘existence values’ for such areas (values attributed
to feelings that, even if the wilderness area is not
visited or used, express a preference that it con-
tinue to exist)? Or would they never miss these
lost opportunities to value wild things and, per-
haps, be happy with theme parks and virtual
reality wildernesses? The laissez-faire attitude of
Solow (1993) toward future preferences now
seems disingenuous. Either future individuals will
desire to experience real wilderness or they will

not. If they do value it and wish to experience it,
but cannot because we developed it, they would
have reason to fault us for our choice. In this case
it is at least important that we ascertain to the
extent possible what preferences the future will in
fact have so that we can take this into account in
our computations of intergenerational fairness
and in related decisions (Bromley, 1997). How-
ever, consider the case in which all wilderness is
compromised irreversibly, and the more likely
outcome that all future people have as a result
lost the ability to value wilderness. In this case,
the current decisions in fact have had a huge
impact on the future and its range of options for
enjoyment, whether future people recognize this
impact or not. Solow’s remark that the prefer-
ences expressed by members of future generations
are ‘none of our business’ seems in either case to
ignore issues of considerable importance and
complexity, and to naively favor policies likely to
reduce cultural continuity and social meaning
over time.

We suspect that Solow has arrived at his atti-
tude because of a professional commitment to
‘positive’ economics and a form of methodologi-
cal individualism involving a commitment to ana-
lyze decisions as faced by individualistic, homo
economicus’. His viewpoint on the intergenera-
tional dynamic of preference formation might
change if he were to treat at least some decisions
from the viewpoint of the community. While the
search for cultural continuity may become more
and more difficult in a highly mobile society, it
may still be important to build a sense of shared
community values, both for the fulfillment of the
aspirations of present people and also for the
options available to members of future genera-
tions. The geographer, Tuan (1974, 1977) has
developed a powerful case that all people exhibit
‘topophilia’, a commitment to a given geographi-
cal place, even if that place is seen as economi-
cally challenging, and a worse choice than other
places to live by usual economic criteria.

Let us return to the case of attitudes toward,
and preferences regarding, smoking. Since scien-
tific evidence is now overwhelming that smoking
increases risk of morbidity and mortality, and
that smoking-caused illnesses have large social, as
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well as personal consequences, this is an area
where the Surgeon General’s office accepts a pub-
lic duty to affect behavior. Leaving aside for the
moment that smoking is addictive, it still seems
rational for a society to take steps to discourage
young people from acquiring a preference for
smoking cigarettes. If one believed, analogously,
that individual preferences for more consumable
goods has high social costs, it would by analogy
make sense to invest society’s resources in dis-
couraging such preferences. The economist, at this
point, might invoke a distinction between present-
ing consumers information regarding risks and
influencing the values or preferences of individu-
als, and then argue that presenting information is
appropriate, but that neither the government nor
anybody else should attempt to influence prefer-
ences. According to this version of consumer
sovereignty, preferences are sacrosanct and, while
the government can justifiably dispense informa-
tion, they ought to leave the ‘final decision’ re-
garding what to purchase and use to the
consumer. The problem is that such an insulation
of information from influence on preferences is
impossible in practice. The choice of information
dispensed must be designed to be effective in
changing behavior—it would be silly and coun-
ter-productive if the Surgeon General were re-
quired only to present information in a way that
would never affect youngsters’ preferences, but
only give them information about what might
happen if they act on those preferences. On the
contrary, a successful campaign to reduce the
number of teenagers who smoke must, ultimately,
mark its success in the loss of, or failure to
develop, a taste for smoking. Even if a public
service announcement never mentions, in addition
to the fact that smoking causes cancer, that
‘smoking isn’t cool, anyway,” the factual content
of the public service message is nevertheless cho-
sen for presentation because of its likely direct
and indirect impacts on the future preferences of
prospective smokers. The idea of a public cam-
paign to reduce smoking among teenagers is nec-
essarily, even if implicitly, expressive of a
commitment to alter consumption patterns in ser-
vice of the social goal of having a healthy popula-
tion.

By analogy, a public campaign to reduce lawn-
watering in desert areas, based on scientific infor-
mation regarding the negative impacts of irrigated
lawns on the aquifer and surface water quality,
and praising xeriscaping as a satisfying option,
cannot be represented as simply an ‘information
campaign’. The fact that it is undertaken as a
‘campaign’ to change behavior already belies
value neutrality; the insistence on presenting facts
only, and leaving the decision up to consumers,
cannot alter the value-ladenness of the enterprise.
Nor can such a campaign proceed intelligently
without adopting the goal of affecting the prefer-
ences that are finally held by individuals in the
society in the future. So we are led back to the
empirical question, beyond the scope of this pa-
per, whether the preference for irrigated lawns in
the desert is, like smoking, a preference that is
sufficiently destructive of public goods to warrant
‘information’ campaigns to alter those prefer-
ences.

It is suspected that the case for a suggested
campaign to reduce irrigated lawns seems weaker
compared to the justification for an anti-teenage-
smoking campaign because, in the latter case,
health risks to the individual are involved,
whereas in the case of lawns, the impacts are on
more diffuse public goods such as clean and plen-
tiful water. However, this difference is actually
irrelevant in this case. To see this, suppose that it
is scientifically established that second-hand
smoke is actually worse for nonsmokers than
first-hand smoke is to smokers. This change in the
understanding of the facts would strengthen, not
weaken, the case for a campaign to change behav-
ior and preferences of smokers. The point of these
examples, then, is that there are possible cases in
the area of public health, and in the area of
protection of environmental public goods such as
clean water, in which there could be a legitimate
public interest in affecting individual behavior
and the preferences associated with it. In such
cases, a democratic process could lead to a legiti-
mate public-spirited decision to alter, through in-
formation and rational suasion, individual
preferences and behaviors in the service of a social
good.
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Having argued that such situations are possible,
even plausible, we must hasten to add that,
sharing economists’ worries about the potential
dangers of preference manipulation, we believe
claims that the public interest demands ‘cam-
paigns’ of this sort must be submitted to the most
disciplined analysis and that they must be consid-
ered carefully on their merits. In many cases, we
suspect that calls for such public campaigns to
affect public values and change individual behav-
iors in service of a social agenda may be thinly
veiled attempts to manipulate opinion in service
of narrower-than-public interests. Nor is there a
foolproof way of separating justified cases of pub-
lic examination of values and unjustified ones.
Having said this, however, it is nevertheless recog-
nized that a major part of the sustainability plat-
form rests on the existence of such cases, and we
therefore proceed to discuss how these cases
might be addressed, provided it is established that
preference change is truly in the public interest.

In what remains, we will continue to elaborate
a general model for understanding situations such
as these in an environmental policy context. This
model makes value formation and reformation an
endogenous element in the search for a rational
policy for managing the impacts of human eco-
nomic activities on the ecological and physical
systems of nature (Fig. 1). The model will appear
rather simple, abstract, and conceptual, but this
generality signifies how much of the specification
of a sustainability metric must be accomplished
on a local, place-based level. The goal is merely to
provide the general outlines of a sustainability
policy that fulfills a minimal moral requirement of
intergenerational equity. The details of such a
policy must in all cases be worked out from a
local perspective, with special attention to details
that make local places distinctive, and with local
issues that seem very important from a given
perspective in space and time.

The model proposed is more comprehensive
than either economic or ecological models of the
relationship, but it should not be thought that it
merely places economics and ecology side-by-side,
in an attempt to integrate normative elements and
descriptive elements in an iterative process. The
model is also more comprehensive in that it is an

action-based model that includes economic mod-
els and ecological models in a larger, iterative
system of monitoring, analysis, and action, fol-
lowed by continued monitoring, etc. This larger
system operates by assuming ‘working hypothe-
ses’ relating social values with ecophysical pro-
cesses, states goals, and engages in experiments
and pilot projects in pursuit of those goals, moni-
tors progress toward those goals scientifically, and
then factors scientific results back into an ongoing
public process. The important point is that prefer-
ences, values, and goals are open to revision, just
as scientific hypotheses are. Economic models rep-
resent large subsystems that are embedded in
larger-scale models of ecological and physical sys-
tems, and this structure is embodied in the two
tiers of our model. Economic behavior is modeled
in an equilibrium system, while ecological models,
which encompass multiple equilibrium points, ap-
ply at larger scales (Common and Perrings, 1992;
Holling, 1995). A two-tier system of analysis
therefore sorts possible environmental problems
and risks according to the likely temporal and
spatial scale of their impacts in the first tier, and
applies an appropriate action criterion, such as a
cost-benefit criterion or a safe minimum standard
criterion, given the scope and scale of possible
risks of a policy in the second tier.

The two levels are interactive in social processes
because we hypothesize that certain features of
ecological communities support various social val-
ues, and we invite the public to specify goals for
environmental management. Scientists, preferably
local scientists, should also be involved to encour-
age the development of realistic, observable mea-
sures that can be hypothesized to track values
that have been articulated by the community.
Once goals, however tentative and difficult to
measure, are set, the iterative process can be
begun. It is expected to result in improved ap-
proximations of sustainability, because each ex-
periment will be designed as a ‘pilot’ solution to a
particular, local problem, and also designed so as
to increase our knowledge in some way that im-
proves future management, and our ability to
measure its successes and failures.

If we are correct that re-examination of individ-
ual preferences will be an important part of any
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model that represents a socio-physical dialectic
capable of attaining sustainable institutions and
sustainable policies, its role in a general model
such as this would be represented as the interplay
of scientific findings with the ongoing social dy-
namic as particular communities attempt to
specify social goals, enlist scientists in an ‘episte-
mological community’ and set about a process of
scientific inquiry and social learning (Lee, 1993).
This process could submit policies to rigorous
re-examination both with regard to progress to-
ward stated goals, and also with regard to the
‘appropriateness’ of preferences under various
models.

Unlike most models for evaluating environmen-
tal policies, our conceptual model embeds both
economic and ecological models in a larger social
process. The first step in that process, however, is
political, not scientific. It is necessary for the
various elements of a community, perhaps
through representatives of stakeholder groups
prominent in the community, to propose and
discuss various visions, or scenarios, that they
would set as positive outcomes of a process of
economic development over generations. An im-
portant part of this will be the ranking of risks,
and attempts to set some kind of priorities in
addressing risk problems. But comparative risk
processes are not as important as public discus-
sions of their positive, long-term aspirations for
their region. As Sagoff (1994) has noted, develop-
ment of a deep sense of place has been interrupted
by the tremendous mobility of populations in the
United States. It is suggested that using ecosystem
management plans and other public processes to
build concern and responsibility for resources,
and that one important role of public agencies
and private environmental groups is to build a
place-based sense of responsibility for sustainable
management. Pilot projects and management ex-
periments can play an important role in these
public political processes, and the articulation and
questioning of social values must be an important
part of them.

One advantage of this approach is that, ideally,
it may be possible through experimentation and
scientific testing to find policies that have positive
impacts on both the short term economic dynam-

ics and on the longer term social and ecological
dynamics that affect longer-term goals. For exam-
ple, tree planting programs in deforested areas
may contribute to local economic goals (by reduc-
ing fuel wood shortages as planted areas are
pruned), while simultaneously reducing erosion
and improving stream water quality, and even
contributing to slowing global climate change.
While such policies cannot cure all ills, the impor-
tant message is that, with an experimental spirit
and involvement of a committed public, it may be
possible to encourage development that is consis-
tent with longer-term, as well as shorter-term,
criteria. If such a positive development were to
begin, it may be possible to intertwine the pro-
cesses of monitoring and measuring impacts of
human economic and protective efforts on physi-
cal systems with the more social process of devel-
oping a nature-based community identity in
various regions. Such a system will not optimize
one variable on any particular scale, but it will
seek policies that are robust and effective on
many scales. It will seek them by building com-
munity support at multiple levels, and joining in a
cooperative venture with local physical and social
scientists to describe and evaluate both the means
to the goals and the goals themselves.

8. Conclusions

The search for new, sustainable policies must,
in addition to finding ways to internalize market
externalities in economic activity, also address the
question of the over-all scale of economic activity.
It is difficult to see how this question can be
addressed within a value system, such as that
exemplified in neoclassical economics, that (a)
does not allow the rational questioning of individ-
ual’s value sets, and also (b) makes the assump-
tion that, whatever people will prefer, their desires
are unlimited. If individual preferences change (in
response to education, advertising, peer pressure,
etc.) then value cannot completely originate with
preferences. We need to distinguish at least two
kinds of value within this context: (1) short-term
or current value based on current individual pref-
erences; and (2) long-term or sustainable value
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that emerges from a community process and en-
courages preferences that promote long-term sus-
tainability (sustainable scale, fair distribution, and
efficient allocation). Instead of being merely an
expression of current individual preferences, sus-
tainable value (at least in the mid- to long-term)
becomes a system characteristic related the item’s
evolutionary contribution to the survival of the
linked ecological economic system. Current value
is the expression of individual preferences in the
short term and locally, while sustainable value is
the expression of community preferences, in the
long term and globally. Achievement of clearly
articulated and intergenerationally equitable goals
that are in fact the expression of values experi-
enced in local communities, their aspirations as
well as their preferences, will require an iterative,
democratic, and public process in which those
communities develop goals and community values
that are valid expressions of their ongoing culture.
In this paper it has been argued that it is a
legitimate activity of the policy community to
encourage and participate in such an iterative
process, which will require development of ana-
lytic tools that go beyond registering and aggre-
gating currently expressed preferences. This
change would bring policy analysis and discussion
more into line with the constructivist approach to
values and environmental valuation discussed
above.

Preference change can be thought of in this
context as an alternative to price change. Both
influence behavior, and both are subject to imper-
fections. We may wish to (and need to) influence
both prices and preferences in order to achieve
our long-term social goals. To go back to our
example of lawn watering in arid regions, both
higher prices on water and public campaigns to
encourage preferences for xeriscaping are poten-
tially important ways to change behavior. An
important distinction between these two policies is
that reduced water consumption due to higher
prices would lead to people feeling worse-off,
while reduced water consumption due to changed
preferences would lead to people feeling better
off, as they experienced pride at behaving in a
more environmentally appropriate way. Thus, re-
duced consumption can lead to either a decrease

(through price increases) or an increase (through
preference change) in welfare, depending on the
method by which we achieve the desired result.

Actively seeking to influence preferences is not
inconsistent with a democratic society. Quite the
contrary, in order to operationalize real democ-
racy, a two tiered decision structure must be used
(Fig. 1). This is necessary in order to eliminate
‘preference inconsistencies’ between the short term
and the long term and between local and global
goals, a phenomenon described in the social psy-
chology literature as a ‘social trap’ (Platt, 1973;
Cross and Guyer, 1980). There must first be gen-
eral, democratic consensus on the broad, long-
term goals of society. At this level ‘individual
sovereignty’ holds, in the sense that the rights and
goals of all individuals in society must be taken
into account, but in the context of a shared
dialogue aimed at achieving broad consensus.
Once these broad goals are democratically arrived
at, they can be used to limit and direct preferences
at lower levels. For example, once there is general
consensus on the goal of sustainability, with
agreement by all the major stakeholders in soci-
ety, then society is justified in taking action to
change local behaviors that are inconsistent with
this goal. It may be justified, for example, to
attempt to change either people’s preferences for
driving automobiles or the price of doing so (or
both) in order to change behavior to be more
consistent with the longer term sustainability
goals. In this way the foresight that we do possess
in order to modify short-term cultural evolution-
ary forces toward achieving our shared long-term
goals is utilized. If economics and other social
sciences are to adequately address problems of
sustainability, it will be necessary to develop evo-
lutionary models that make preference formation
and reformation an endogenous part of the analy-
sis, and to develop mechanisms to modify short
term cultural evolutionary forces in the direction
of long term sustainability goals.
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