What’s Wrong with Plastic Trees?

Rationales for preserving rare natural environments
involve economic, societal, and political factors.

A tree’s a tree. How many more [red-
woods] do you need to look at? If you've
seen one, you've seen them all.—Attributed
to Ronald Reagan, then candidate for gov-
ernor of California ().

A tree is a tree, and when you've
seen one redwood, given your general
knowledge about trees, you have a
pretty good idea of the characteristics
of a redwood. Yet most people believe
that when you’ve seen one, you haven’t
seen them all. Why is this so? What
implications does this have for public
policy in a world where resources
are not scarce, but do have to be
manufactured; where choice is always
present; and where the competition for
resources is becoming clearer and
keener (2; 3, pp. 1-13)? In this article,
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I attempt to explore some of these
issues, while trying to understand the
reasons that are given, or might be
given, for preserving certain natural
environments (4, 5).

The Ecology Movement

In the past few years, a movement
concerned with the preservation and
careful use of the natural environment
in this country has grown substantially.
This ecology movement, as I shall call
it, is beginning to have genuine power
in governmental decision-making and
is becoming a link between certain
government agencies and the publics
to which they are responsible. The
ecology movement should be distin-
guished from related movements con-
cerned with the conservation and wise
use of natural resources. The latter,

ascendant in the United States during
the first half of this century, were
mostly concerned with making sure
that natural resources and environ
ments were used in a fashion that
reflected their true worth to man. This
resulted in a utilitarian conception of
environments and in the adoption of
means to partially preserve them—for
example, cost-benefit analysis and poli-
cies of multiple use on federal lands,

The ecology movement is not neces- .
sarily committed to such policies. Not-
ing the spoliation of the environment
under the policies of the conservation :
movement, the ecology movement de-:
mands much greater concern about
what is done to the environment, in- .
dependently of how much it may cost. ;
The ecology movement seeks to have
man’s environment valued in and of
itself and thereby prevent its being
traded off for the other benefits it:
offers to man, "

It seems likely that the ecology:
movement will have to become more
programmatic and responsive to com |
promise as it moves into more respon--
sible and bureaucratic positions vis-i-
vis governments and administrative
agencies. As they now stand, the
policies of the ecology movement
may work against resource-conserving
strategies designed to lead to the move-
ment’s desired ends in 20 or 30 years.
Meier has said (6, p. 217):

The best hope, it seems now, is that the
newly evolved ideologies will progress as
social movements. A number of the major
tenets of the belief system may then be
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- 'expected to lose their centrality and move
to the periphery of collective attention.
Believers may thereupon only “satisfice™
with respect to these principles; they are

ff ready to consider compromises.

What is needed is an approach mid-
. way between the - preservationist and
- conservationist-utilitarian policies. It is
necessary to find ways of preserving
' the opportunity for experiences in
~ patural environments, while having, at
. the same time, some flexibility in the
; alternatives that the ecology movement
. could advocate (7).
. A new approach is needed because
- of the success of economic arguments
in the past. We are now more con-
cerned about social equity and about
. finding arguments from economics for
' preserving “untouched” environments.
- Such environments have not been
- manipulated very much by mankind
in the recent past <(hundreds or
thousands of years) (8). Traditional
resource economics has been concerned
not as much with preservation as with
deciding which intertemporal (the choice
of alternative times at which one inter-
. venes) use of natural resources over
a period of years yields a maximum
. return to man, essentially independent
of considerations of equity. If one
believes that untouched environments
are unlikely to have substitutes, then
. this economics is not very useful. In
fact, a different orientation toward
. preservation has developed and is
beginning to be applied in ways that
will provide powerful arguments for
preservation. At the same time, some
ideas about how man experiences the
environment are becoming better
understood, and they suggest that the
new economic approach will be in
need of some modification, even if
most of its assumptions are sound.

I first examine what is usually meant
by natural environments and rarity; I
will then examine some of the ratio-
nales for preservation. It is important
to understand the character and the
weak points of the usual arguments.
I also suggest how our knowledge and
sophistication about environments and
our differential access to them are
likely to lead to levers for policy
changes that will effectively preserve
the possibility of experiencing nature,

- yet offer alternatives in the manage-
ment of natural resources.

One limitation of my analysis should
be made clear. I have restricted my
discussion to the nation-state, particu-

- larly to the United States. If it were
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possible to take a global view, then
environmental questions would be best
phrased in terms of the world's
resources. If we want undisturbed
natural areas, it might be best to
develop some of them in other coun-
tries. But we do not live in a politically
united world, and such a proposal is
imperialistic at worst and unrealistic
at best. Global questions about the
environment need to be considered,
but they must be considered in terms
of controls that can exist. If we are
concerned about preserving natural
environments, it seems clear that, for
the moment, we will most likely have
to preserve them in our own country

(9).

The American Falls:
Keeping It Natural

For the last few thousand years,
Niagara Falls has been receding. Water
going over the Falls insinuates itself
into crevices of the rock, freezes and
expands in winter, and thereby causes
cracks in the formation. The formation
itself is a problem in that the hard
rock on the surface covers a softer
substratum. This weakness results not
only in small amounts of erosion or
small rockfalls, but also in very sub-
stantial ones when the substratum
gives way. About 350,000 cubic yards
(1 cubic yard equals 0.77 cubic meter)
of talus lie at the base of the Ameri-
can Falls.

The various hydroelectric projects
that have been constructed during the
years have also affected the amount
of water that flows over the Falls. It
is ;now possible to alter the flow of
water over the American Falls by a
factor of 2 and, consequently, to
diminish that of the Horseshoe (Cana-
dian) Falls by about 10 percent.

As a result of these forces, the
quality of the Falls—its grandeur, its
height, its smoothness of flow—changes
over the millenia and the months.

There is nothing pernicious about
the changes wrought by nature; the
problem is that Americans’ image of the
Falls does not change. Our ideal of a
waterfall, an ideal formed by experi-
ences with small, local waterfalls that
seem perfect and by images created by
artists and photographers, is not about
to change without some effort (10, 11).

When one visits the Falls today, he
sees rocks and debris at the base, too
much or too little water going over the

edge, and imperfections in the flow of
water. These sights are not likely to
make anyone feel that he is seeing
or experiencing the genuine Niagara
Falls. The consequent effects on tour-
ism, a multimillion-dollar-per-year in-
dustry, could be substantial.

At the instigation of local forces, the
American Falls International Board has
been formed under the auspices of the
International Joint Commission of the
United States and Canada. Some $5
to $6 million are being spent to inves-
tigate, by means of “dewatering” the
Falls and building scale models, policies
for intervention. That such efforts are
commissioned suggests that we, as a
nation, believe that it is proper and
possible to do something about the fu-
ture evolution of the Falls. A “Fall-
scape” committee, which is especially
concerned with the visual quality of the
Falls, has been formed. It suggests that
three strategies, varying in degree of
intervention, be considered (12, 13).

1) The Falls can be converted into a
monument. By means of strengthening
the structure of the Falls, it is possible
to prevent rockfalls. Also, excess rock
from the base can be removed. Such a
strategy might cost tens of millions of
dollars, a large part of this cost being
for the removal of talus.

2) The Falls could become an event.
Some of the rocks at the base could be
removed for convenience and esthetics,
but the rockfalls themselves would not
be hindered. Instead, instruments for
predicting rockfalls could be installed.
People might then come to the Falls at
certain times, knowing that they would
see an interesting and grand event, part
of the cycle of nature, such as Old
Faithful.

3) The Falls might be treated as a
show. The “director” could control the
amount of water flowing over the Falls,
the size of the pool below, and the
amount of debris, thereby producing a
variety of spectacles. Not only could
there be son et lumiére, but it could
take place on an orchestrated physical
mass.

Which of these is the most nearly
natural environment? Current practice,
exemplified by the National Park Ser-
vice's administration of natural areas,
might suggest that the second procedure
be followed and that the Falls not be
“perfected,” But would that be the fa-
mous Niagara Falls, the place where
Marilyn Monroe met her fate in the
movie Niagara? The answer to this ques-
tion lies in the ways in which efforts at
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preservation are presented to the public.
If the public is seeking a symbolic Falls,
then the Falls has to be returned to its
former state. If the public wants to see
a natural phenomenon at work, then
the Falls should be allowed to fall,

Paradoxically, the phenomena that
the public thinks of as “natufal” often
require great artifice in their creation.
The natural phenomenon of the Falls
today has been created to a great ex-
tent by hydroelectric projects over the
years. Esthetic appreciation of the Falls
has been conditioned by the rather
mundane considerations of routes of
tourist excursions and views from hotel
windows, as well as the efforts of artists.

I think that we can provide a smooth
flow of water over the Falls and at the
same time not be completely insensitive
to natural processes if we adopt a pro-
cedure like that described in the third
proposal. Niagara Falls is not virgin
territory, the skyscrapers and motels
will not disappear. Therefore, an ag-
gressive attitude toward the Falls seems
appropriate. This does not imply heavy-
handedness in intervention (the first
proposal), but a willingness to touch the
“sacred” for esthetic as well as utilitar-
ian purposes.

The effort to analyze this fairly
straightforward policy question is not
trivial. Other questions concerning pres-
ervation have fuzzier boundaries, less
clear costs (direct and indirect), and
much more complicated political con-
siderations. For these reasons, it seems
worthwhile to examine some of the
concepts I use in this discussion.

Natural Environments

What is considered a natural environ-
ment depends on the particular culture
and society defining it. It might be pos-
sible to create for our culture and
society a single definition that is usable
(that is, the definition would mean the
same thing to many people), but this, of
course, says nothing about the applica-
bility of such a definition to other cul-
tures. However, I restrict my discussion
to the development of the American
idea of a natural environment (/0. 14,
15).

The history of the idea of the wil-
derness is a good example of the devel-
opment of one concept of natural en-
vironment. I follow Nash's discussion
(14) in the following.

A wilderness may be viewed as a
state of mind, as an attitude toward a
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collection of trees, other plants, animals,
and the land on which they all exist.
The idea that a wilderness exists as a
product of an intellectual movement is
important. A wilderness is not discov-
ered in the sense that some man from a
civilization looked upon a piece of ter-
ritory for the first time. It is the mean-
ings that we attach to such a piece of
territory that convert it to a wilderness.

The Romantic appreciation of na-
ture, with its associated enthusiasm for
the ‘strange, remote, solitary and
mysterious” (I4, p. 47), converted ter-
ritory that was a threatening wildland
into a desirable area capable of produc-
ing an invigorating spirit of wilderness.
The “appreciation of the wilderness in
this form began in cities” (I4, p. 44),
for whose residents the wildland was a
novelty. Because of the massive destruc-
tion of this territory for resources
(primarily timber), city dwellers, whose
livelihood did not depend on these re-
sources and who were not familiar with
the territory, called for the preserva-
tion of wildlands. At first, they did not
try to keep the most easily accessible,
and therefore most economically useful,
lands from being exploited, but noted
that Yellowstone and the Adirondacks
were rare wonders and had no other
utility. They did not think of these
areas as wilderness, but as untouched
lands. Eventually, a battle developed
between conservationists and preserva-
tionists. The conservationists (Pinchot,

for example) were concerned with the

wise use of lands, with science and
civilization and forestry; the preserva-
tionists (Muir, for example) based their
argument on art and wilderness. This
latter concept of wilderness is the
significant one. The preservationists
converted wildland into wilderness—a
good that is indivisible and valuable in
itself.

This capsule history suggests that the
wilderness, as we think of it now, is
the product of a political effort to give
a special meaning to a biological sys-
tem organized in a specific way. T sus-
pect that this history is the appropriate
model for the manner in which biologi-
cal systems come to be designated as
special.

But it might be said that natural
environments can be defined in the
way ecosystems are—in terms of com-
plexity, energy and entropy flows, and
so on (I6). This is true, but only be-
cause of all the spadework that has
gone into developing in the public a
consensual picture of natural environ-

ments. What a society takes to be a
natural environment is one.

Natural environments are likely to
be named when there are unnatural en-
vironments and are likely to be noted
only when they are outnumbered by
these unnatural environments. The wild-
lands of the past, which were frighten-
ing, were plentiful and were not valued.
The new wilderness, which is a source
of revitalization, is rare and so valued
that it needs to be preserved.

When Is Something Rare?

Something is considered to be rare
when there do not exist very many
objects or events that are similar to it.
It is clear that one object must be
distinguishable from another in order
to be declared rare, but the basis for
this distinction is not clear.

One may take a realist’s or an
idealist’s view of rarity. For the realist,
an object is unique within a purview:
given a certain boundary, there exists
no other object like it. Certainly the
Grand Canyon is unique within ths
United States. Perhaps Niagara Falls
is also unique. But there are many
other waterfalls throughout the world
that are equally impressive, if not of
identical dimensions.

For the idealist, a rare object is one
that is archetypal: it is the most nearly
typical of all the objects it represents,
having the most nearly perfect form.
We frequently preserve archetypal speci-
mens in museums and botanical gar-
dens. Natural areas often have these
qualities,

A given object is not always rare.
Rather, it is designated as rare at one
time and may, at some other time, be
considered common. How does this
happen? Objects become rare when a
large number of people change their
attitudes toward them. This may come
about in a number of ways, but it is
necessary that the object in question be
noticed and singled out. Perhaps one
individual discovers it, or perhaps it is
common to everyone’s experience.
Someone must convince the public
that the object is something special.
The publicist must develop in others
the ability to differentiate one object
from among a large number of others,
as well as to value the characteristic
that makes the particular object differ-
ent. If he convinces a group of people
influential in the society, people who
are able to affect a much larger group's
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" beliefs, then he will have succeeded in
his task. Thus it may be important
that some form of snob appeal be
created for the special object.

In order to create the differentiations
and the differential valuations of charac-
teristics, information and knowledge
are crucial. A physical object can be
transformed into an instrument of
beauty, pleasure, or pride, thereby de-
veloping sufficient characteristics to be
called rare, only by means of changing
the knowledge we have of it and of its
relation to the rest of the world. In this
sense, knowledge serves an important
function in the creation of rare en-
vironments, very much as knowledge in
society serves an important function in
designating what should be considered
natural resources (17).

Advertising is one means of chang-
ing states of knowledge—nor does
such advertising have to be wholly
sponsored by commercial interests.
Picture post cards, for example, are
quite effective (I8):

.. a large number of quiet beauty spots
which in consequence of the excellence of
their photographs had become tourist
centres. . , .

The essential was to “establish” a pic-
ture, e.g., the Tower [of London] with
barges in the foreground. People came to
look for the barges and in the end
wouldn't have the Tower without barges.
Much of the public was very conserva-
tive and, though such things as high-rise
building and general facade-washing had
made them [the post card producers] re-
photograph the whole of London recently,
some people still insisted on the old sky-
line, and grubby facades, and liked to
believe certain new roads had never
happened.

Similarly, the publicity given to prices
paid at art auctions spurs the rise of
these prices (19).

As a result of the social process of
creating a rare object, the usual indica-
tors of rarity become important. Eco-
nomically, prices rise; physically, the
locations of the rare objects become
central, or at least highly significant
spatially; and socially, rare objects and
their possessors are associated with
statuses that are valued and activities
that are considered to be good.

Environments Can Be and Are Created

To recapitulate, objects are rare be-
cause men decide that they are and,
through social action, convince others
that they are. The rarity of an object
is created through four mechanisms:
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Fig. 1. The development of rare environ-
ments.

designating the object as rare; differ-
entiating it from other objects of the
same species; establishing its signifi-
cance; and determining its position in
the context of society. The last two
mechanisms are especially important,
for the meaning that an environment
has and its relation to other things in
the society are crucial to its being con-
sidered rare. That a rare environment
be irreproducible or of wunchanging
character is usually a necessary prelimi-
nary to our desire to preserve it. Tech-
nologies, which may involve physical
processes or social organization and

-processes, determine how reproducible

an object is, for we may make a copy
of the original or we may transfer to
another object the significance attached
to the original. (Copying natural en-
vironments may be easier than copying
artistic objects because the qualities of
replicas and forgeries are not as well
characterized in the case of the na-
tural environment.) Insofar as we are
incapable of doing either of these, we
may desire to preserve the original en-
vironment.

In considering the clientele of rare
environments, one finds that accessi-
bility by means of transportation and
communication is important. If there
is no means of transportation to a rare

‘environment. then it is not likely that

the public will care about that environ-
ment. An alternative to transportation
is some form of communication, either
verbal or pictorial, that simulates a feel-
ing of being in the environment.

I am concerned here with the history
of environments that, at first, are not
considered unique. However, a similar
argument could be applied to environ-
ments regarded as unique (for example,
the Grand Canyon), provided they were
classed with those environments most
like them. Figure 1 should aid in the
explanation that follows.

For example, suppose that a particu-
lar kind of environment is plentiful and
that, over a period of time, frequent
use causes it to become polluted. (Note
that pollution need not refer just to our

conventional concepts of dirtying the
environment, but to a wide variety of
uncleanliness and stigma as well.) Be-
cause there is a substantial amount of
that environment available, man’s use
of it will, at first, have little effect on
his perception of its rarity, As time
goes on, however, someone will notice
that there used to be a grcat deal more
of that particular environment available.
Suddenly, the once vast quantities of
that environment begin to look less
plentiful. The environment seems more
special as it becomes distinguishable
from the polluted environments around
it. At that point, it is likely that there
will be a movement to designate some
fraction of the remaining environment
as rare and in need of protection. There
will also be a movement to restore
those parts of the environment that have
already been polluted. People will in-
tervene to convert the polluted environ-
ment to a simulation of the original
one (20).

Reasons for Preservation

That something is rare does not
imply that it must be preserved. The
characteristics that distinguish it as rare
must also be valued. Arguments in favor
of preserving an object can be based
on the fact that the object is a luxury,
a necessity, or a merit.

We build temples or other monu-
ments to our society (often by means of
preservation) and believe that they
represent important investments in
social unity and coherence. If a forest
symbolizes the frontier for a society
and if that frontier is meaningful in
the society’s history, then there may be
good reasons for preserving it. An
object may also be preserved in order
that it may be used in the future. An-
other reason, not often given but still
true, for preserving things is that there
is nothing else worth doing with them.
For example, it may cost very little to
preserve something that no one seems
to have any particular reason for de-
spoiling; therefore, we expend some
small effort in trying to keep it un-
touched. ‘

Natural environments are preserved
for reasons of necessity also. Environ-
ments may provide ecological samples
that will be useful to future generations.
Recently, the long-lived bristlecone
pine has helped to check radiocarbon
dating and has thereby revised our
knowledge of early Europe (21). It may
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be that the preservation of an environ-
ment is nccessary for the preservation
of an ccosystem and that our destruc-
tion of it will also destroy, as a product
of a scries of interactions, some highly
valued aspects of our lives. Finally, it
may be necessary to preserve cnviron-
ments in order that the cconomic de-
velopment of the adjacent areas can
proceed in a desired fashion.

Other reasons for preservation are
based on merit: it may be felt by the
socicty that it is good to prescrve
nawral cnvironments. It is good for
pcople to be exposed to nature. Natural
beauty is worth having, and the amenity
resulting from preservation is impor-
tant.

Rarity, Uniqueness, and Forgery:
An Artistic Intertude

The problems encountered in describ-
ing the qualities that make for “real”
artistic experiences and genuine works
of art are similar 10 those encountered
in describing rare natural objects. The
ideas of replica and forgery will serve
to make the point (22, 23).

Kubler (22) obscrves that, if one ex-
amines objects in a time sequence, he
may decide that some are prime objects
and the rost are replicas. \Why should
this be s0? One may look at the proper-
tics of earlier objects and note that
some of them serve as a source of
later objects; however, since the future
always has its sources in the present,
any given object is a source. Thercefore,
one must distinguish important charac-
teristics, perhaps arbitrarily, and say
that they are seminal. Prime objects
are the first 1o clearlv and decisively
exhibit important characteristics.

\Why are there so few prime objects?
By definition, primc objects exhibit
characteristics in a clear and decisive
way, and this must climinate many
other objects from the category; but
why do artists not constantly create
new objects, cach so original that it
would be prime? Not all artists are
geniuses, it might be said. But this is
just a restatement of the argument that
most objects do not exhibit important
characteristics in a clear, decisive man-
ner. It might also be said that, if there
arc no followers, there will be no lead-
crs, but this does not explain why
some cras are filled with prime works
and others are not.

Kubler suggests that invention, espe-
cially if too frequent, leads to chaos,
which is frightening. Replication is
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calmer and Icads only to dullness.
Therefore, man would rather repair,
replicate what he has done, than in-
novate and discard the past. We are,
perhaps justifiably, afraid of what the
prime objects of the future will be, We
prefer natural environments to synthe-
sized ones because we are familiar with
techniques of managing the natural
ones and know what the cffects of such
management are. Plastic trees are
frightening.

What about those replicas of prime
objects that are called forgerics? Some-
thing is a forgery if its provenance has
been faked. Why should this bother us
(24)? If the forgery provides us with
the same kind of experience we might
have had with the original, except that
we know it is a forgery, then we are
snobbish to demand the original. But
we do not like to be called snobs. Rath-
er, we say that our opinion of the
work, or the quality of our experience
of it, depends on its context. History,
social position, and ideology affect the
way in which we experience the object.
It may be concluded that our apprecia-
tion of something is only partly a prod-
uct of the thing itself.

Art replicas and forgeries exist in an
historical framcwork. So do the prime
and genuine objects. And so do natural
cnvironments.

Criteria for Preservation

Whatever argument one uses for

prescrvation, there must be some cri-
teria for deciding what to preserve. Giv-
cn that something is rare and is belicved
to be worth preserving, rarity itsclf, as
well as economic, ecological, or socio-
historical reasons, can be uscd to justify
preservation. I consider cach of these
here.

There are many economic reasons for
planncd intervention to achieve preser-
vation, and I discuss two of them: one
concerns the application of cost-benefit
analysis to preservation; the other con-
cerns the argument that present value
should be determined by future henefits.

The work of Krutilla is an ingenious
application of cconomics; it rescues cn-
vironments from current use by arguing
for their future utility (25). The crux of
the argument follows.

Nawre is irreproducible compared
to the materials it provides. As Barnett
and Morse have shown, there have been
cnough substitutions of natural mate-
rials to obviate the idea of a shortage of
natural resources (3, pp. 164-216). It

also scems likely that the value of na-
ture and of expericnces in nature will
increase in the future, while the supply
of natural environments will remain
constant. Because it is comparatively
casy to produce substitutes for the
materials we get from natural cnviron-
ments, the cost of not exploiting an en-
vironment is small, compared to the cost
of producing that cnvironment, Finally,
there is an option demand for caviron-
ments: that is, there will be a demand,
at a certain price, for that environment
in the future. If a substantial fraction
of the supply of the environment is
destroyed now, it will be impossible to
fill the demand in the future at a rca-
sonable price. Therefore, we arc willing
to pay to preserve that option (25, 26).
The problem is not the intertemporal
use of natural environments (as it is
for natural resources), but the preserva-
tion of our options to use environments
in the future, or at least the reduction
of uncertainty about the availability of
cnvironments in the future (27).

Fisher (28) has applied optimal in-
vestment theory, including a possibility
of restoring environments to a quasi-
natural state, to the problem of pres-
crvation as formulated by Krutilla.
Krutilla er al. (29) have applied an
analysis similar to Fisher’s to the pres-
ervation of Hell's Canyon (27).

Robinson has criticized Krutilla's
argument from the following perspec-
tives (30): he suggests that the amenity
valued so highly by Krutilla (25) is not
necessarily that valuable: that the exper-
iences of nature are reproducible; that
refraining from current use may bhe
costly; and that the arguments for pub-
lic intervention- into such cnvironments
depend on the collective consumption
aspects of these environments. That is,
these environments benefit  everyone,
and, since people cannot be differenti-
ally charged for using them, the public
must pay for these environments col-
lectively, through government. It is well
known that the users of rarc environ-
ments tend to be that small fraction of
the population who are better off soci-
ally and cconomically than the majority
(37). However, a greater difliculty than
any of these may be discerned.

It scems to me that the limitations
of Krutilla’s argument lie in his assump-
tions about how quickly spoiled cn-
vironments can be restored (rate of
reversion) and how great the supply of
cnvironments is. Krutilla et al. arc sensi-
tive to the possibility that the rate of
reversion may well be amenable 1o tech-
nological intervention (29, p. 110):

SCIENCE, VOL. 1719



*.Perbaps more significant, however, is the
“'peed to investigate more fully the pre-

sumption of asymmetric implications of

| technological progress for the value of

attributes of the mnatural environment

| when used as intermediate goods, com-

pared with their retention as assets sup-
. plying final consumption services. Irre-
- producibility, it might be argued, is not

synonymous with irreplaceability. If rea-

. sonably good substitutes can be found,
. by reliance on product development, the

argument for the presumption of differen-

. tial effects of technological progress is

weakened; or if not weakened, the value

. which is selected [for the reversion rate]

.. » would not remain unaffected.

The supply of natural environments
is affected by technology in that it can
manipulate both biological processes
and information and significance. The
advertising that created rare environ-
ments can also create plentiful substi-
tutes. The supply of special environ-
ments can be increased dramatically by
highlighting (in ways not uncommon
to those of differentiating among groups
of equivalent toothpastes) significant
and rare parts of what are commonly
thought to be uninteresting environ-
ments.

The accessibility of certain environ-
ments to population centers can be al-
tered to create new rare environments.

. Also, environments that are especially
. rare, or are created to be especially
; rare, could be very far away, since

people would be willing to pay more to
see them. Thus it may be possible to
satisfy a large variety of customers for

! rare environments. The following kind

of situation might resuit.

1) Those individuals who demand
“truly” npatural environments could be
encouraged to fly to some isolated loca-
tion where a national park with such
an environment is maintained; a sub-
stantial sum of money would be re-
quired of those who use such parks.

2) For those who find a rare en-
vironment in state parks or perhaps in
small national parks, such parks could
be made more accessible and could be
developed more. In this way, a greater
number of people could use them and
the fee for using them would be less
than the fee for using isolated areas.

3) Finally, for those who wish to
have an environment that is just some
trees, some woods, and some grass,
there might be a very small park, Ac-
cess would be very easy, and the rare-
ness of such environments might well
be enhanced beyond what is commonly
thought possible by means of sophisti-
cated methods of landscape gardening
(32).

It seems to me that, as Krutilla sug-
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gests, the demand for rare environments
is a learned one. It also seems likely
that conscious public choice can manip-
ulate this learning so that the environ-
ments which people learn to use and
want reflect environments that are likely
to be available at low cost. There is no
lack of merit in natural environments,
but this merit is not canonical.

The Valuation of the Future

In any cost-benefit analysis that at-
tempts to include future values, the
rate at which the future is discounted
is crucial to the analysis. (That is, a
sum of money received today is worth
more to us now than the same sum
received in the future. To allow for
this, one discounts, by a certain percent
each year, these future payments.)
Changes in discount rates can alter the
feasibility of a given project. If differ-
ent clientele’s preferences for projects
correspond to different discount rates
at which these projects are feasible,
then the choice of a particular discount
rate would place the preferences of one
group over another. Preservation yields
benefits that come in the future. The
rich have a low rate of discount com-
pared to the poor (say, 5 percent as
opposed to 10 or 20 percent) and would
impute much higher present value to
these future benefits than the poor
would. Baumol suggests (though it is
only a hunch) that (33, pp. 801-802):

. . . by and large, the future can be left
to take care of itself. There is no need
to lower artificially the social rate of dis-
count in order to increase further the
prospective wealth of future generations.
. . . However, this does not mean that the
future should in every respect be left at
the mercy of the free market. . . . Invest-
ment in the preservation of such items
then seems perfectly proper, but for this
purpose the appropriate instrument would
appear to be a set of selective subsidies
rather than a low general discount rate
that encourages indiscriminately all sorts
of investment programs whether or not
they are relevant,

Baumol is saying that the process of
preserving environments may not al-
ways be fruitfully analyzed in terms of
cost-benefit analyses; we are preserving
things in very special cases, and each
choice is not a utilitarian choice in any
simple sense, but represents a balancing
of all other costs to the society of hav-
ing no preserved environments. Preser-
vation often entails a gross change in
policy, and utilitarian analyses cannot
easily compare choices in which values
may be drastically altered.

Other Criteria

We may decide to preserve things
just because they are rare. In that case,
we need to know which things are
rarer than others. Leopold has tried to
do this for a set of natural environ-
ments (34). He listed a large number
of attributes for each environment and
then weighted each attribute as follows.
For any single attribute, determine how
many environments share that attribute
and assign each of them a value of 1/N
units, where N is the number of en-
vironments that share an attribute.
Then add all the weights for the en-
vironments; the environment with the
largest weight is the rarest. It is clear
that, if an environment has attributes
which are unique, it will get one unit
of weight for each attribute and thus
its total weight will just equal the
number of attributes. If all of the
environments are about the samé, then
each of them will have roughly the
same weight, which will equal the num-
ber of attributes divided by the number
of environments. The procedure is sen-
sitive to how differentiated we wish to
make our attributes and to the attri-
butes we choose. It is straightforward
and usable, as Leopold has shown.

It seems to me that there are two
major difficulties in this approach. The
first, and more important, is that the
accessibility of environments to their
clientele, which Leopold treats as one
of his 34 attributes, needs to be further
emphasized in deciding what to pre-
serve. An environment that is quite rare
but essentially inaccessible may not be
as worthy of preservation as one that
is fairly common but quite accessible
(35). The other difficulty is that prob-
ably the quantity that should be used
is the amount of information possessed
by each environment——rather than tak-
ing 1/N, one should take a function of
its logarithm to the base 2. .

An ecological argument is that en-
vironments which contribute to our
stability and survival as an ecosystem
should be preserved. It is quite difficult
to define what survival means, however.
If it means the continued existence of
man in an environment quite similar to
the one he lives in now, then survival
is likely to become very difficult as we
use part of our environment for the
maintenance of life and as new tech-
nologies come to the fore. If survival
means the maintenance of a healthy
and rich culture, then ecology can only
partially guide us in the choices, since
technology has substantially changed
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the risk from catastrophe in the natural
world (36). Our complex political and
social organizations may serve to devel-
op means for survival and stability
suflicient to save man from the cata-
strophic tricks of his own technology.

If a taxonomy of environments were
established, a few environments might
stand out from all the rest. But what
would be the criteria involved in such
a taxonomy?

Another possibility is to search for
relics of cultural, historical, and social
significance to the nation. Such physical
artifacts are preserved because the ex-
periences they represent aflect the na-
ture of the present society. In this
sense, forests are preserved to recall
a frontier, and historic homes are pre-
served to recall the individuals who
inhabited them. Of course the problem
here is that there is no simple way of
ordering the importance of relics and
their referents, Perhaps a survey of a
large number of people might enable
one to assign priorities to these relics.

Finally, it might be suggested that
preservation should only be used, or
could sometimes be used, to serve the
interests of social justice. Rather than
preserving things for what they are or
for the experiences they provide, we
preserve them as monuments to people
who deserve commemoration or as a
means of redistributing wealth (when
an environment is designated as rare,
local values are affected). Rather than
buy forests and preserve them, perhaps
we should preserve slums and suitably
reward their inhabitants.

All of these criteria are problematic.
Whichever ones are chosen, priorities
for intervention must still be developed.

Priorities for

Preserving the Environment

Not every problem in environmental
quality is urgent, nor does every un-
desirable condition that exists need to
be improved. We nced to classify en-
vironmental problems in order that we
can choose from among the possible
improvements.

1) There are conditions about which
we must do somcthing soon or we will
lose a special thing (37). These condi-
tions pertain especially to rare environ-
ments, cnvironments we wish to pre-
serve for their special beauty or their
uniquencss. We might allocate a fixed
amount of money every year to such
urgent problems. Niagara Falls might
be one of these, and it might cost a
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fraction of a dollar per family to keep
it in good repair. Wilderness and monu-
ment maintenance have direct costs of
a few dollars per family per year (38).

2) There are situations in which
conditions are poor, but fairly stable.
In such situations, it might be pos-
sible 1o handle the problem in 10
years without too much loss. How-
ever, the losses to society resulting
from the delayed improvement of these
facilities need to be carefully com-
puted. For cxample, the eutrophied
Lake Erie might be such a project.
There, socicty loses fishing and rec-
reational facilities. It might cost $100
per family, locally, to clean up the
lake. Perhaps our environmental dol-
lar should be spent elsewhere (39).

3) There are also sitvations in which
conditions are rapidly deteriorating and
in which a small injection of environ-
mental improvement and amelioration
would cause dramatic changes in a
trend. Smog control devices have prob-
ably raised the cost of driving by 2 or
3 percent, yet their contribution to the
relative improvement of the environ-
ment in certain arcas (for example,
Los Angeles) has been substantial,
Fifty dollars per car per year is the
estimated current cost 1o the car owner
(40).

4) There may be situations in which
large infusions of money are needed to
stop a change. These problems are
especially irksome. Perhaps the best
response to them would be to change

the system of production sufficiently..

that we can avoid such costs in the
future. The costs of such change, one-
time costs we hope, may be much
smaller than the long-term costs of the
problems themselves, although this
need not be the case. The development
of cleaner industrial processes is a case
in point (41).

This is not an all-inclusive or
especially inventive classification of
problems, but I have devised it to
suggest that many of the “urgent”
problems are not so urgent (42).

Rare cnvironments pose special
problems and may require an approach
different from that requircd by other
environments, A poor nation is un-
likely to destroy very much of its
special cnvironments, It lacks the tech-
nical and cconomic power to do so.
It may certainly perform minor mir-
acles of destruction through a serics
of small decisions or in single, major
projects. These latter are often done
with the aid of rich countries.

The industrialized, but not wealthy,

nations have wrecaked havoc with their
environments in their cfiorts to gain -
some degree of wealth. It is interesting
that they are willing to caution the
poor nations against such a course,
even though it may be a very rapid
way of developing. At the U.N. Con-
ference on the Environment this year,
the poor nations indicated their aware-
ness of these problems and their desire
to develop without such havoe.

The rich nations can afford to have
environments that are rare and con-
sciously preserved. These environments
are comparable to the temples of old,
in that these environments will be relics
of our time, vet this is no criterion
for deciding how much should be spent
on “temple building.” The amount
of money nceded is only a small pro-
portion of a rich country’s wealth (as
opposed to the cost of churches in
medieval times).

Politically, the situation is com-
plicated. There are many small groups
in this country for whom certain cn-
vironments are highly significant. The
problem for each group is 1o somehow
get its piece of turf, preferably uncut,
unrenewed, or untouched. It scems
likely that the ultimate determinant of
which environments are preserved will
be a process of political trade-off, in
which some environments are pre-
served for some groups and other en-
vironments for others. Natural environ-
ments are likely to be viewed in a
continuum with a large number of
other environments that are especially
valued by some subgroup of the so.
ciety. In this scnse, environmental is-
sues will become continuous with a
number of other special interests and
will no longer be scen as a part of a
“whole carth™ movement. The power
of the intellectuals, in the media, and

_cven in union bureaucracies, with their

upper middle class preferences for
nature, suggests that special interest
groups who are advocates for the poor
and working classes will have to be
wary of their own staffs.

Projects might be ranked in impor-
tance on the basis of the nct benefits
they provide a particular group. Mar-
glin has suggested a means by which
income redistribution could be explicit-
ly included in cost-benefit calculations
for environmental programs (43). If
one wishes to take efficiency into ac-
count, costs minus benefits could be
minimized with a constraint relating to
income redistribution. This is not a sim-
ple task, however, because pricing some
commoditics at zero dollars, secemingly
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'B the best way of attempting a redistribu-
tion of income, may not be politically

* desirable or feasible. As Clawson and
" Knetch have pointed out, we have to
be sure that in making some prices low
we do not make others prohibitively
high and thereby deny the persons who
are to benefit access to the low-priced
goods (44). In any case, Marglin
shows that the degree to which income
is redistributed will depend on how the
same amount of money might have been
spent in alternative activities (marginal
opportunity cost). This parallels Kneese
and Bower's view that the level of
pollution we tolerate, or is “optimal,”
is that at which the marginal benefits
of increasing pollution are balanced by
the marginal costs of abatement mea-
sures (45).

In doing these cost-benefit cal-
culations, one must consider the value
of 10 years of clean lake (if we can
clean up the lake now) versus 10
years of uneducated man (if we wait
10 years for a manpower training
program). According to Freeman
(46): ’

... [the] equity characteristics of projects
within broad classifications ., . . will be
roughly similar. If this surmise is correct,
then the ranking of projects within these
classes is not likely to be significantly af-
fected by equity considerations, On the
other hand, we would expect more marked
differences in distribution patterns among
classes of projects, e.g., rural recreation
vs, urban air quality,

He goes on to point out that it is
unlikely that such seemingly incom-
mensurable kinds of projects will be
compared with respect to equity. I
suspect that it is still possible to affect
specific groups in the design of a given
project; furthermore, equity can be
taken into consideration more con-
cretely at this level. Careful disag-
gregation, in measuring effects and ben-
efits, will be needed to ensure that
minorities are properly represented.

An Ethical Question

I still feel quite uncomfortable with
what I have said here. I have tried to
show that the utilitarian and manip-
ulative rationality inherited from the
conservationist movement and cur-
rently embodied in economic analyses
and modes of argument can be helpfu}
in deciding questions of preservation
and rarity. By manipulating attitudes,
we have levers for intervening into
what is ordinarily considered fixed and
uncontrollable. But to what end?
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Our ability to manipulate preferences
and values tends to lead to systems
that make no sense. For example, an
electrical utility encourages its cus-
tomers to use more electricity, and the
customers proceed to do so. As a
result, there are power shortages (47).
Similarly, if we allocate resources now
in order to preserve environments for
future generations, their preferences
for environments may be altered by
this action, and there may be larger
shortages.

I also fear that my own proposals
might get out of hand. My purpose in
proposing interventions is not to pre-
serve man’s opportunity to experience
nature, although this is important, but
to promote social justice. I believe that
this concern should guide our attempts
to manipulate, trade off, and control
environments. A summum borfum of
preserving trees has no place in an
ethic of social justice. If I took this
ethic seriously, I could not argue the
relative merits of schemes to manipu-
late environments. I would argue that

-the ecology movement is wrong and

would not answer its question about
what we are going to do about the
earth—I would be worried about what
we are going to do about men.

Conclusion

With some ingenuity, a transforma-
tion of our attitudes toward preserva-
tion of the environment will take place
fairly soon. We will recognize the
symbolic and social meanings of en-
vironments, not just their economic
utility; we will emphasize their his-
torical significance as well as the future
generations that wiil use them.

At the same time, we must realize
that there are things we may not
want to trade at all, except in the sense
of letting someone else have his share
of the environment also. As environ-
ments become more differentiated,
smaller areas will probably be given
greater significance, and it may be
possible for more groups to have a
share.

It is likely that we shall want to
apply our technology to the creation
of artificial environments. It may be
possible to create environments that
are evocative of other environments in
other times and places. It is possible
that, by manipulating memory through
the rewriting of history, environments
will come to have new meaning.
Finally, we may want to create proxy

environments by means of substitution
and simulation. In order to create sub-
stitutes, we must endow new objects
with significance by means of advertis-
ing and by social practice. Sophisti-
cation about differentiation will become
very important for appreciating the
substitute environments. We may sim-
ulate the environment by means of
photographs, recordings, models, and
perhaps even manipulations in the
brain (48). What we experience in
natural environments may actually be
more controllable than we imagine
(49). Artificial prairies and wilder-
nesses have been created, and there is
no reason to believe that these artificial
environments need be unsatisfactory
for those who experience them.

Rare environments are relative, can
be created, are dependent on our
knowledge, and are a function of
policy, not only tradition. It seems
likely that economic arguments will not
be sufficient to preserve environments
or to suggest how we can create new
ones. Rather, conscious choice about
what matters, and then a financial and
social investment in an effort to create
significant experiences and environ-
ments. will become a policy alternative
available to us.

What's wrong with plastic trees?
My guess is that there is very little
wrong with them. Much more can be
done with plastic trees and the like
(50) to give most people the feeling
that they are experiencing nature. We
will have to realize that the way in
which we experience nature is con-
ditioned by our society—which more
and more is seen to be receptive to
responsible interventions.

Bentham, the father of utilitarianism,
was very concerned about the uses
of the dead to the living and sug-
gested (51):

If a country gentleman have rows of
trees leading to his dwelling, the auto-
icons [embalmed bodies in an wupright
position] of his family might alternate
with the trees; copal varnish would pro-
tect the face from the effects of rain—
caoutchouc [rubber] the habiliments,
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