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- The California desert tortoise is
losing ground. Its young are
being crushed by motorcycles and
off-road vehicles. Sheep and cattle
grazing are diminishing an already
scant supply of food while mining
and road building are destroying
the tortoise's natural habitat.

The fact is that the tortoise
population has. declined as much
as 90% over the last fifty
years. This drop is a
true biological indicator
of how severely the des-
ert ecosystem is at risk.

The Sierra Club works to save
wildlife by saving the wilderness.
We have a history of victories.
And, we believe with your help,
the three-million-year-old
desert tortoise can win back its
native turf.

For information on how you
can help:

Sierra Club

Dept. DT

730 Polk Strest

San Francisco, CA 94109
(415) 776-2211
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Reply to Mark Sago'ff’s “Carrying capacity and
ecological economics”

A GENERAL REPLY

frer a year and a half of

friendly and somerimes in-

structive debates.initiated by
my University of Maryland col-
league, Mark Sagoff, shortly afrer
my joining that faculty, I think I
have finally discovered the key to
understanding him: Sagoff is a
Kantian echicist, a deontologist, who
fundamentally rejects utilitarian or

consequentialist ethics. Conse-

quently he rejects all economics, not
just ecological economics, because
it is all “the sordid lore of nicely
calculated less or more” (to quote
the English  poer William
Wordsworth)—it is utilitarian and
consequentialist to the core and
therefore irredeemable.

Although the strategy of Sagoff’s
argument is to use standard eco-
nomics against ecological econom-
ics, his point is to show thar there is
not a dime’s worth of difference
between them, at least in terms of
what is important to him. Both are
consequentialist and utilitarian,
whereas salvation is to come through
direct spiritual intuition of what is
inherently right and by acting ac-
cordingly (Sagoff this issue).

Alternatives to
economic analysis

Sagoff tells us nothing abour his
preferred alternative; his direct or
revealed spiricual insighes into the
inherent rightness. of acts is not ex-
plained. He does not tell us what his
perception of intrinsic value is, how
to recognize it, how to distinguish
more of it from less, or how we
should go about increasing it, if in-

Jeed we have such an obligation. All

we are told s that nacure is full of

by Herman E. Daly

October 1995

divinity, that heaven is under our
feet as well as above our heads, and
that Joha Muir (1912) choughe we
should look to the God of the moun-
tains rather than to the Almighry
dollar.

Fine. Now in the light of that
philosophy tell me how large the
human population should be, what
is the proper level or range of per
capita resource consumption, and
how much of the habirar of other
species we are justified in preempt-
ing for human use. Sagoff does not
try to help answer these major ques-
tions of ecological economics, but
he does offer his professional ser-
vices as a philosophical critic of this
way of thinking, favoring yours truly
with selection as Exhibit A. Fair
enough, the role of critic is surely
legitimate—I am a critic of neoclas-
sical economics. It is only fair that
criti¢s should be criticized—and the
critic of the critic as well.

Because Sagoff uses the neoclas-
sical economist’s arguments against
the ecological economist, while si-
mulraneously rejecting both argu-
ments, it is easy to get confused
about whose voice one is hearing at
any given moment. But it is clear
that the technological optimism ex-
pounded with such enthusiasm in
the article represents Sagoff’s view,
as well as that of his otherwise dis-
posable alter ego, the neoclassical
economist. This point is imporrant,
because rechnological optimism
mixed with Kantian deontology is
an alchemist’s elixir. It means chat
we do not have to be seriously con-
cerned with consequentialist echics,
because technology can always neu-
tralize. any unfortunate conse-
quences. No criterion is lefr but the
inherenc rightness of an acr, because
all offsetting negartive consequences
can be erased by technology. Life is
made easy for a Kanrtian echicise, if
he is also a rechnological oprimist.

Utilitarian economists are invited to
go soak their consequentialist heads,
while deontologist philosophers de-
cide everything on the basis of their
deep intuitions of inherent right-
ness, secure in the faith thar rech-
nology is likely to mop up whatever
mess they make.

Outstripping spiritual purpose

Sagoff wants to arrive at the conclu-
sion of the early environmentalists,
as stated at the beginning of his
article, namely, “economic activity
had outstripped notits resource base,
but its spiritual purpose” (Sagoff
this issue). In the time of Henry
David Thoreau the economy had
not yet outstripped its resource base,
and instrumentalist arguments were
naturally less pressing than they are
today. I do not doubr that even then
the economy was disconnected from
spiritual purpose. Today, however,
the instrumental argumerits have
become important as the growing
scale of the human economy has
indeed begun to erode its resource
base. Does this situation mean that
the intrinsic value arguments disap-
pear? By no means. Inscrumental
value is by definition instrumental
to the realization of intrinsic value,
and swichout intrinsic value it would
not exist, _

Sagoff is fond of the not this, but
that construction: Notresource base,
but spiritual purpose. Why not both
resource base and spiritual purpose,
especially afrer a century of expo-
nential economic and demographic
growth haschanged Thoreau's world
bevond recognition? Sagoft’s fond-
ness for this construction was noted
also by Garrert Hardin (1991), who,
in a different context, quorted
Sagoff's “remarkable assertion”
thac: “Pollution results not from our
numbers...but from our life styles
and rate of consumprtion” (Hardin
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1991, p. 53). The false denial of
cause A in order more forcefully to
assert cause B is faulry as logic and
tiresome as rhetoric. It becomes lu-
dicrous when the effect is caused by
multiplying A and B rogecher.

The population contextis relevant
to the point I am making. Because
reproduction is a life-promoting act
that our spiritual incuition tells us
must be good, it is inconveniént to
the deontologist to recognize nega-
_tive consequences that could lead to
too much of a good thing, lest he
then be pushed into the conse-
quentialist’s camp. Therefore, it is
convenient if population size has
nothing to do with pollution. Only
per capita consumption levels cause
pollution, and because per capita
consumption at currently desired
levels is determined by greed rather
than by conjugal love, we can es-
cape the embarrassment of a ucili-
tarian evaluation of the conse-
quences ofanexcess of blessed events
and remain on the high ground of
direct spiritual intuition. Whatever
base consequence of growth you can
point to, our alchemist is likely to
convert it into gold with his
philosopher’s stone of technology,
aided by mercurial suspensions of
the laws of thermodynamics.

[t is instructive to revisit the story

of Jonah, with which Sagoff botch
begins and ends his article. The rea-
son for the tempest is that Jonah
was running away, resisting God's
command to preach repentance to
the Ninevites. Toss Jonah overboard,
purify the boat of sin, and all is
well—no matter how many people
or how much cargo we load on the
ship. Our problems have moral
causes—that is one lesson Sagoff
draws for us from the stocy. ['agree.
He also suggests that physical fac-
tors have little or nothing to do wich
our problems. [ disagree. [ think the
true lesson from the story of Jonah
comes at the end: On a hill over-
looking Nineveh, Jonah sits in the
shade, angry because God has for-
given the Ninevites. After hearing
Jonah’s presentation of God’s mes-
sage—"“either repent or be smit-
ten”-—the Ninevites prudently de-
cided to repent. Bur in Jonah’s
opinion their repentance was too
much based on prudence {too
consequentialist) and not enough on

622

moralicy (insufficiently deonto-
logical). Jonah’s standards were
“higher” than God’s. Jonah was so
angry he wanted to die. God told
Jonah to think abour the improved
well-being of the more than 120,000
Ninevites, and even that of their
animals, and to remember that this

outcome was a good consequence of

Jonah’s actions.

SOME SPECIFIC REPLIES

Is knowledge key?

Citing many authorities, Sagoff ar-
gues that knowledge is the key, and
resources are of minor importance.
However, suppose thatall man-made
capital was reduced to rubble over-
night, bur all knowledge in people’s

‘heads and in libraries was to remain

intact. Suppose also that the natural
capital remained as it was on the
day thar all man-made capiral was

destroyed. Could we, on the basis of

our undiminished knowledge, recon-
struct the destroyed man-made capi-
tal using the remaining natural capi-
tal? The answer is no, because we
would have ro begin again—not with
East Texas oil that bubbles from the
ground, but with undersea Alaskan
oil that is inaccessible; not with
Mesabi iron ore, but. with leaner
ores or recycled metals.
Knowledge, to mean anything for
the economy, must be imprinted on
the physical world, Not all parts of
the physical world are equally ca-
pable of receiving and holding the
imprint of human knowledge. The
quality of martter/energy that makes
it receptive to the imprint of human
knowledge is low entropy: No low-
entropy matter/energy, no man-
made capital—regardless of knowl-
edge; less low-encropy resources, less
possibility of imprinting knowledge
into physical structures (i.e.. of mak-
ing capiral). Capital, as economist
Kenneth Boulding said, is human
knowledge “frozen”
structures. Entropy melts those
structures, giving rise co the need
tor a continuous input of low en-
tropy from the environment for
maincenance. Organisms also repre-
sent information—the genetic
knowledge imprinted in physical
structures, The population of an

into physical.

organism is not limited by its ge-
netic knowledge but rather by the
availability in its environment o
the forms of matter/energy’ needeq
to converr the genotype into a phe-
notype. Populations of capital are
similar.

Knowledge and low-entropy mat-
ter/energy are fundamentally
complements. Even though there are
many possibilities for substitution
of one source of low entropy for
another, there is no substitute for
low entropy (exergy) itself. Intelli-
gent substitutions and technical ad-
aptations should noc blind us to the
existence of the fundamental con-
straint to which they are still only
adaprations. To those who get car-
ried away with the independent
power of knowledge and informa-
tion, Frederick Soddy, Nobel Prize-
winning chemist and underground
economist, provided a pithy re-
minder, “No phosphorous, no
thought.” If you are hungry, do not

ask Sagoff for a sandwich—he Is
[ikely to just give you the recipe.
“"Economist Robert Solow (1956,
1957) is cited as having provided
empirical evidence that most growy
over the last century has come fron.
technological progress—from
knowledge, not from resources.
Solow used a two-factor aggregate
production function (labor and capi-
tal) to explain production growth.
The large, unexplained residual that
he found might have been an embar-
rassment to some, but it was seen by
Solow as anindirect measure of tech-
nological progress and a confirma-
tion of his hyporthesis that technol-
ogy was of dominant importance.
But if technological progress is a
residual, then it includes the effect
of everything that is not labor and
capital, including most notably the
contriburion of increased resource
use!

Other economists (Jorgenson and
Grilliches 1967}, using the more sen-
sible approach of constructing an
index of real inputs a and seeing how
much its variation explamed the
variation of real outpurs, found small
residuals and consequently not much
that could be artributed to knowl-
edge or anything else. But Sagoff/|
convmced that cechmcal l\now ledgse
is the quinressence, the fifth essence
through which the alchemist can
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cransform the traditional four es-
sences (earth, air, fire, and water)
into each other, thereby fulfilling
the quest for unlimited substitu-
~~sn—the shared dream of alche-
- 1sts and neoclassical economists.

Different types of substitutions

Sagoff fails to firmly grasp the dis-
tincrion berween the simple substi-
rution of one resource for another
(bricks for lumber in construction)
and the not-so-simple, indeed im-
nossible, substitution of capital in
_:neral forresources in general {saws
for lumber in the construction of a
wooden house, trowels for bricks in
the construcrtion of a brick house).
Efficient cause {saws and trowels)
cannot substitute for material cause
{lumber and bricks). They are
complements. Sagoff is wrong in his
belief that neoclassical economists
have never suggested the substitu-
tion of capiral in general for re-
sources in general. Because he finds
my discussion enigmartic, ler me
quote the clear and precise critique
by economist Nicholas Georgescu-
Roegen (to which, as far as I can
discover, Solow, Sriglitz, or other
neoclassical economists have never

" replied).

Georgescu-Roegen (1979) wrote
‘he Solow-Stiglitz variant of the
-.obb-Douglas function as:

Q= K% R%: LY

where Q is output, K is the stock
of capital, R isthe flow of natural
resources used in production, L is
the labor supply, and a, + a, + a,
= 1 and of course, a, » 0.~

From this formula it follows rhat
with a constant labor power, L,
one could obtain any Q,, if the
flow of natural resources sacisties
the condition

Q)

Rt
a a
Ko L™
This shows that R may be as small
as we wish, provided K is suffi-
ciently large. Ergo, we can obrtain
a constant annual product indefi-
nitely even from a very small stock
of resources R > 0, if we decom-
pose R into an infinite series R =
IR, with R—> 0, use R in year i,

October 1995

and increase the stock of capital
each vear as required bv the sec-
ond equation. Burt this ergo is not.
valid in actuality. In acrualicy, the
increase of capital implies an ad-
dicional depletion of resources.
And if K—> infinity, then R will
rapidly be exhausted by the pro-
duction of capital. Solow and
Sciglitz could not have come our
with their conjuring trick had they
borne in mind, first, that any ma-
terial process consists in the trans-
formation of some materials into
others (the flow elements) by some
agents (the fund elemencs), and
second, that natural resources are
the very sap of the economic pro-
cess. They are-not just like any
other production factor. A change
in capiral or labor can only dimin-
ish the amount of waste in the
production of a commodity: no
agent can create the material on
which it works. Nor can capital
create the stuff outr of which it is
made. In some cases, it may also
be that the same service can be
provided by a design that requires
less marter or energy. But even in
this direction there exists a limit,
unless we believe that the ulti-
mate fate of the economic process
is an earthly Garden of Eden,
The question that confronts us.
today is whether we are going to
discover new sources of energy
that can be safely used. No elas-
ticities of some Cobb-Douglas
function can help us to answer ir.

(p. 98)

Sagoff thinks that by putting R in
the production function, neoclassi-
cal economists have given the physi-
cal world its due regard, without
noticing that in their formulation R
can be as small as one likes. This
ever-shrinking R is mathematical fun
and games with infinity rather than
serious economics. To dismiss Geor-
gescu-Roegen’s argument by saying
that engineers, not economists, are
the ones to consult about new
sources of energy is far too glib.

| Clarifying growth,

development, and throughput

Sagoff considers the concepts of
growth, development, and scale of
throughpur to be unclear. Let me
attempt to clarify them. Growth is a
physical increase in matter/energy
throughput. Sagoff is right to point
out that concept is absent in main-

stream economic thought, which is
precisely the problem and the rea-
son for introducing it and distin-
guishing it from development. De-
velopment is qualitative change;
growth is quantitative physical in-
crease—this usage is straight from
the dictionary, so it is not idiosyn-
cratic, as Sagoffclaims. Because stan-
dard economics does not make this
distincrion, gross national product
is a mixture of growth and develop-
ment. Because quantitative physical
increase and qualitative improve-
ment are different things, subject to -
different limirs, conflating them can,
and has, caused much confusion>a
confusion in which growth econo-
mists, like rabbits in a briar patch,
can hide under one bush and whe
discovered can then scurry to the
other.

Consider a given pattern or vec-
tor of throughput flows of matter
and energy. Multiply that vector by
a scalar. The result is an increase in
scale of throughput. An increase in
scale will surely result in a greater
load on the environment. Of course,
a different pattern of throughputs
may be more environmentally be-
nign. But a scale increase in thar, or
any other, pattern would still in-
crease the environmental load rela-
tive to what it was. Sagoff mixes
scale increase with pattern change.

“If we ignore pollution problems,
fossil fuels could subsidize the glo-
bal economy for quite a while,”
Sagoff explains (this issue). Sure,
but why ignore pollution, because
that is the relevant constraint. In-
deed, falling extraction costs, con-
sidered as evidence against scarcity
in another context, make the pollu-
tion problem worse. It is in the con-
text of a discussion of entropy that
Sagoff considers it appropriate to
ignore pollucion problems. The im-
plication that pollution is not a
manifestation of entropy is part of
Sagoff’'s alchemy.

Peter Vitousek and his colleagues’
(1986) calculation is a reasonable
attempt (o put some quantitative
dimension on the scale of the human
economy relative to the toral eco-
systemn. Sagoff’'s riposte that the
whole world has long been co-opred
by humans and that therefore the
relative size of the human niche is by
definition 100% is not a reductio



ad abswurdum of Virousek and his
colleagues. It just calls atrention to
the need, recognized in pracrice by
Vitousek and his colleagues, to de-
termine how significant the chains
of cause and effect have to be before
we define them as parr of human co-
optation. ‘

The precautionary principle ad-
vocated by Robert Costanza {1994)
and others should be compared to
Sagoff's technological oprimism, not
to the savagery and inhospitality of
nature, especially because in other
contexts we are told that narure is
divine, heaven is under our feet, and
Muir's God of the mountains will
take care of us. If one is a techno-
logical optimist and believes that
resources are unimportant for the
economic process, then one should
not object to a policy of limiting the
resource throughpurt, thereby rais-
ing-its price. Such a policy would
induce exactly the technological ad-
vances that use resources more effi-
ciently—rthe very technology in
which the optimists have so much
faith. If a side effect of reduced re-
source throughput is to gain some
insurance under the precautionary
principle, as well as to preserve more
of the earth as habitat for other
species, then why object? Does the
deontological, technological opti-
mist have the courage of his convic-
tions? If so, then join the ecological
economists in advocating the policy
of raising the price of natural re-
sources and natural capiral services,
say through shifting the tax base away
from income and onrto throughput. If
technology is the answer, why not
actively promote its advance?

I and many other ecological
economists have long considered
that the limits to growth stem from
both possibility and desirability. We
are not addicred to the not this...but
that construction. Even so, one wel-
comes Sagoff’s reminder that eco-
nomic growth may be undesirable
even if possible. We also recognize
that, after some point, growth be-
comes impossible, even if still desir-
able. However, in most cases what
should limit economic growth is
neither pure desirability nor pure
possibility. It is the economic inter-
play of these two considerations, as
reflected in the comparison of ben-

efits (desirability conditions) with
costs (possibility conditions). Ex-
actly cthe “sordid lore of nicely cal-
culated ‘less or more™ that has be-
come Sagoff’s bete noire.

If we believe that expanding the
human niche a bit more is likely to,
atthemargin, increase intrinsic value
by more than the consequent reduc-
tion of the natural environment is
likely to diminish it, then we should
grow a bit more. If we believe that a
reduction in the human niche is likely
to reduce intrinsic value by less than
the consequent expansion of the
natural environment is likely to in-
crease ir, then we should shrink.
This approach is a consequentialist
one without apology, although its
demands far exceed the capacity of
market prices to measure the rel-
evant costs and benefits,

If Sagoff wants to tell standard
economists not to be so anthropo-
centric in their concept of intrinsic
value and to remember the welfare
of other species in some appropriate
way, then he should join ecological
economists. [f he wants to rell econo-
mists to consider the welfare of fu-
ture generations, then more reason
to join. If he wants to remind econo-
mists that markets do a poor job of
measuring full costs and benefits,
still more reason to join. If he also
thinks that scale and distribution
issues cannot be handled by markets
alone, then he would be an ecologi-
cal economisc. . '

After we have recognized the in-
trinsic value of the natural world,
then we have an obligation to pro-
tect and increase that value. That
realization leads us to pay attention
to instrumental value. From a phi-
losopher, we might reasonably have
hoped for enlightenment on the

~source and basis of intrinsic value.

Instead Sagoff puts intrinsic and in-
strumental value in opposition to
each other in another of his not
this...but that formulations. But in
this case the relation absolutely has
to be both-and. Unless we have a
notion of intrinsic value then there
is nothing to which instcrumental
value can be instrumental. And un-
less we have a notion of instrumen-
tal value, we have no operational
means of servirg intrinsic value. Itis
a furrber mistake to identify intrin-

sic value with morality and ANStry-
mental value with prudence and then,

set up an opposition berween thy”
as Sagotf does..

Intuitions of inherent rightness

Prudential reasoning in terms of
costs and benefits arising from the
consequences of our actions, is, in
my opinion, necessary to protect
and enhance the intrinsic value of
God’s creation and its evo[ucionary
potential. We must.pay first atren-
tion to our intuitions of inherent
rightness, especially as guided by
religious tradition. I hope Sagoff
helps us with that someday. But
without cross examination in the
light of consequences, our intuitions
of inherent rightness can lead to
fanaticism. Furthermore, [ think
those religious intuitions are in dan-
ger of being distorted, mainly by the
alchemical heresy that technology is
omnipotent, buralso, paradoxically,
by pantheistic sentimentality about
the divinity of narture.
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