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rs: Assessing the Materials Threat

RESOURCES
Some findings and conjectures from recent research

into resource development and use

Many years ago a distinguished Frenchman, Marshal Lyautey, asked
his gardener to plant a tree, and the gardener said, "Well, this won't

flower for a hundred years." And the Marshal said, "In that case,
plant it this afternoon."

4dapted and excerpted from a statement by Hans H.
Landsberg, Director of the RFF Energy and Minerals
p

r°grarn, before the Subcommittee on Foreign Eco-
nomic Policy of the House Committee on Foreign
Afiairs, may 15, 1974.

A MAJOR CONCERN following the oil crisis precipi-
tated

cx
 by the OPEC cartel has been that other

porters might take similar action to raise the prices
_ I nonfuel minerals. This concern has been given some
.substance by the recent decision of Jamaica to increase 
t 
s take from bauxite exports, and some less pointed
loves of other Caribbean bauxite exporters. Nonethe-less, I think that there is little likelihood that materials
"Porters can emulate the success to date of the OPEC
Countries (though one should not discount the possibil-
ity altogether). There are several reasons for this view:
a 1. There is more geographic and political diversity

Producers and exporters of nonfuel minerals
s. an in the petroleum market. At the present time,
iignIficant amounts of major commodities are locatedtries11. tra

ditionally friendly, or at least not unfriendly coun-
such as Canada, Australia, and Latin America.

no unifying political and perhaps cultural catalyst
Present in the Arab world is not as easy to find in
,:)runtries Producing most other materials. It is not that

; "Pings of politically or otherwise heterogeneous na-h(2ti are unimaginable, but that they would find it
Cler to agree on and persist in openly aggressive

actions.

2. Although it is sometimes implied otherwise, the
Potential confrontation in materials is not between

developed and developing countries. For instance, the

developed, free market countries hold more than half

the world's reserves of lead, zinc, chromium, molyb-

denum, titanium, and potash. The centrally planned

economies predominate in tungsten, vanadium, and

land-based magnesium (which is also readily available

from seawater).
3. Financial staying power differs widely among

these countries, but is generally far inferior to that of

the important oil exporters. Dependence upon a con-
tinuing flow of foreign exchange earnings, for both im-

port procurement and budget support, is important and

would militate against risking production or export
interruptions. So would the role of mining activities in
providing local employment.

AllReso,, articles published in Resources reflect the individual views of the authors and not official points of view adopted by.rces for the Future, Inc.



In this respect it is worth noting,
for example, that Chile and Zambia
derive about 80 percent of their
foreign exchange earnings from cop-
per, Zaire about 50 percent, and
Peru about 30 percent. Such differ-
ences, coupled with widely varying
prospects for capacity expansion in
these countries suggest that attitudes
toward aggressive supply and price
actions on materials would differ.

4. Many of the supplier countries
are heavily involved with the im-
porting countries in a diversified
trade pattern, pointing to the poten-
tial for negotiation rather than uni-
lateral action. Moreover, in the
broad context of both environmental
and foreign assistance policies it is
quite feasible, and an example of a
positive approach, to think of broad
long-term changes in the pattern of
trade and division of labor that
would, as volume expands, transfer
a growing share of processing to the
raw materials suppliers. While at
first glance one might expect this to
increase the future bargaining power
of the raw materials countries, I am
inclined to believe that steps toward
their industrialization would meet
long-standing aspirations on their
part, help diffuse the chances and
severity of confrontation between
haves and have-nots, and provide
for increased interchangeability of

imported supplies as compared with
ores.

5. The success of an operation
patterned on that of the OPEC
countries depends on control of a
large share of output and on specific
elasticity characteristics. These are
(1) that the price elasticity of de-
mand, and especially the cross elas-
ticity, remain low, i.e., that price
increases would not call forth sub-
stantial declines in demand or sub-
stantial shifts to consumption of a
near substitute; and (2) that the
price elasticity of supply for the
same material produced in the rest
of the world remain low. Since one
of the immediate responses to mate-
rials price increases or supply short-
ages is substitution, cross elasticity
may be so high it would preclude
successful manipulation of the mar-
ket.

6. In the long run, the sharp
downturn in economic activity and
growth predicted for OECD coun-
tries by the World Bank (from 6.6
percent in 1973 down to 1 or 2 per-
cent in 1974) will also mean low
growth rates for developing coun-
tries. Moreover, there are sharp
signs that the price of materials
may have crested. Thus, producers
may be more interested in consoli-
dating present gains rather than
working to increase future prices.

Despite the poor odds for its suc-

cess, suppose an OPEC-type 
action

does take place. What then?
Administratively, the handling of

any sudden shortages would be

much easier than in the case of 
oil,

since by and large the consumers

are a moderate number of 
proce -

sors and converters and not, as in

the case of oil, tens of 
millions 

end-users that heat homes or dove

automobiles. By the same 
token,

most materials purchases are 
more

readily postponable, and 
allocations

to high-priority areas and uses 
more

easily designed and carried out.

For the short run, a well-thought-

out allocation scheme of the 
sort

practiced in wartime, supplemented

by utilizing stockpiles, is the 
most

immediate response. Subsidized re-

cycling activities, accompanied 
bY

adjustment of product 
specifications

downward would come next. Wide
dissemination of information 00

feasible substitutions would be 
an-

other activity. In addition, wher,-
warranted by the impact of sup.Pli

and price manipulation, 
politica

and economic pressure on the C0'

tries involved always remains 
an

ultimate weapon.
The long-term response to 

mate-

rials shortages is somewhat moreto
complicated. Revisions of design.

eliminate scarce or costly 
materials

may be possible in many cases. Pr

i nstance, Chrysler has recently re"

designed its automobile ignition sYs"
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materials accounted for $3.9 billion,
or 7 percent (down, incidentally,
from 18 percent in 1960). Of this,
"ores and metal scrap" totaled $1
billion. If we add nonferrous metals
in their intermediate form, the im-
port bill is increased by another
$1.8 billion, but even that does not
make it an imposing amount. Ac-
cording to the Second Annual Re-
port of the Secretary of the Interior
Under the Mining and Minerals
Policy Act, 1972 gross imports of
raw and processed minerals broke
down roughly as follows (in million
dollars) : nickel—$300; copper—
$300; bauxite—$200; alumina—
$200; aluminum—$300; iron ore—
$400. Trade statistics reveal the
composition by country of origin:
of the $1 billion of "ores and
scrap," Canada shipped $400 mil-
lion; various Latin American coun-
tries $200 million; Far Eastern
countries $40 million; with the bal-
ance scattered. Canada predomi-
nated equally among the shippers of
nonferrous metal, supplying nearly
half of U.S. imports, followed by
Western Europe with not quite 25
percent (much probably processed
from imported ores). The balance-
of-payments impact would thus be

minor compared to petroleum, even
if there were concerted action among
the diverse suppliers to raise prices.
To illustrate the contrast, the value
of annual world bauxite output has
in recent years run at about $350
million; that is the equivalent of
perhaps two weeks' oil production
in Saudi Arabia at pre-embargo
prices.

To sum UP, therefore, assessing the
odds on the threat posed by mate-
rials exporters and its impact if en-
acted, is the first order of business.
In addition, there is a need for a
more thorough, material-by-material
analysis of the situation and prepa-
ration of contingency plans, includ-
ing the evaluation of need for tech-
nology, capacity, and governmental
instrumentalities designed to stay
abreast of developments. At the
same time, it would be tragic if
legitimate concern were to launch

us rapidly in the direction of self-
sufficiency, across the board and at
all costs, to the detriment of the ad-
vantages that all who share in it
can draw from increased foreign
trade.

Co

tern to use electronic ignition, thus
eliminating the need for critical and
expensive alloying materials.

In situations where this is not
possible, the development of a
standby technology that would be
ready to utilize substitute materials
has been proposed. While such an
Pproacn may become necessary, its
44km. entation poses problems of
financing, degree of development,
and choice of the developers.

1 The cost of setting up a pilot
Plant is not inconsiderable and even
"the plant is operative, it does not
necessarily mean that a commercial-
ized plant will be successful. Know-ing 

how to derive aluminum from
kuomestic clays is a far cry from
iiaving proved it in a commercial-

al zt edr 
plant, and having done the
IS a far cry from having suffi-cte 

ient 
capacity ready to go into oper-

ation on short notice.
The. decision to install "standby

eaPacity"
stan dby technology" 

rather than rely on

be a  alone would
momentous one, to be evalu-

t,
'Y

ed in terms of the credibility and,ixei„
Impact of the threat.

thIT IS IMPORTANT to recognize thate
!ffects of price increases in

mate lals would be considerably lessdisra 
ptive than the increases in oil1Prices 
because the value of ores is

t"eavilY diluted in the end product.
or e.xample, bauxite at the price

Prevatiling until recently of $9 to$15the t(a ton is less than 10 percent of
(ov total cost of an aluminum ingot
that ". $600/ton), even considering

it takes 4 tons of bauxite to
ProdOce 1 ton of aluminum. The
ceist is further diluted in the end

in
Prod act. Thus, even sharp increases
d the price of bauxite tend to be
ofmissiPated. By comparison, a barrel
be 

leet 
refinery products will typically

har 
 'ss than double the value of a
ex rel of crude. To give another

Ple, in 1972 a 25-HP motor50
'Orabout $170. The 18 pounds c

$9, c)Pper it contained were worth
n. a little over 5 percent of the

er_°sr of the motor. At $1.30 perK441,1u of copper, the cost of the
"tebtor would rise less than 10 per-
cent. an-t While these are simplified ex-
Poirones, they suffice to make the

. regarding impact.. Closely related is the differencee
i rfect on balance of payments.

bill 472, out of a total U.S. import
of $56 billion, so-called crude



WILL HUMANITY'S

LEASE EXPIRE?

Excerpted from chapter one of
Sterling Brubaker's forthcoming
RFF study "In Command of To-
morrow," which will be published
by, and available from, The Johns
Hopkins University Press.

NTIL RECENTLY there has been
no general concern about the

long-term capacity of the physical
world to meet our expanding wants.
Now that such concern is both nec-
essary and widespread, all of us are
subjected to conflicting and often
inconsistent advice on the direction
to take. Mankind has no long-term
strategy to guide short-term policy.
It is easy to accept the idea that
current policy should be consistent
with a longer-term view, but this
is difficult to achieve in the absence
of agreement on what the longer-
term options look like or which of
them we wish to choose. In modern
societies with representative govern-
mentS, consistency between long-
term objectives and short-term ac-
tions is hard to attain in any case,
for governments must be responsive
to short-term demands that often
are in conflict with longer-term
goals. Nonetheless, clearer public
understanding of long-term options
favors a climate in which greater
reconciliation between current pol-
icy and long-term goals is possible.
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With that in mind let us examine
future modes of occupancy.

All civilized men are miners.
Primitive hunters and gatherers
were not; they depended upon and
were limited by the current output
of natural systems. But from the
time man first domesticated goats
and made bronze, he has been min-
ing the earth's soil and rock, dis-
persing our materials, and degrading
the environment.

However, we are not exclusively
miners. We still make use of current
biological output. In the case of
agriculture, we have modified nat-
ural systems so as to increase
greatly the earth's yield, apparently
on a sustainable basis. This use,
however, is not infinitely expand-
able; the supply of agricultural land
is finite and limits to the efficiency
of photosynthesis may be expected.
Thus, while agriculture offers partial
escape from the adverse effects of
the mine, it uses exhaustible re-
sources, meets only a limited range
of needs, creates environmental
problems, and is itself subject to
capacity limitations.

Air and water are also complex
resources which render direct amen-
ity services to each of us and as-
similate our wastes. While they are
renewable in most respects, they
are not so in all respects, since they
can be permanently damaged.

it

a

All of these limits are aggravated

by an increased scale of human ac-

tivity. Because of growth in both

numbers and per capita consumption

the draft on resources and burden
on the environment are increasing

at a startling rate. The 
relentless

logic of Malthus that, given fixed
supplies of land, we could not 

ex-

pand food production fast enough to

keep pace with population gro,vit.h
has not yet been verified. Still, it is

impressive to observe how rapidlY

exponential growth threatens to 
ex-

haust finite stocks of conventiona,

nonrenewable resources or 
available

land, and most of us have becoine

aware of the onerous burden of poi"

lution that endless growth imPites.;
These consequences loom even II

technological advances extend the

availability of conventional re-

sources and the capacity to abate

pollution.
While growth shortens the 

tiine

to exhaustion of finite resource

stocks, permanent human occuparIfY
of the earth cannot in any case ve,

based on the use of conventionaL

exhaustible resources. However stic-

cessful we are in finding deposits or

in recovering materials from lower"

grade sources, eventually we use

up our supplies.

CAN THE DILEMMA posed by de"

pletion be avoided? Essentially tvv°

paths are open to man in order 
ce

secure permanent occupancy. One Is

to aspire to a modest but 
sustain'

able place in the natural system 1),s
Y

changing to a technology that 
i 

nondepleting in character. Man 
once

held such a sustainable place When
his numbers were few, wants 

parelY

biological, and technology nil. Re-

gaining such a balance would ineani
reliance upon current energY

c'from the sun and on the biologi t

cycling of materials. It would 0. c).

rely on the continuing net acquIsl-

tion of exhaustible materials. the
We might hope to manipulate Ae

natural system through sophisticate
":

biological methods and more emw

cient capture of the energY ficInd
from, for example, sun, wind, ta,.e.-s
tides, so as to maintain ouni"-r-hre
and a high standard of living. s
more restrained our 

expectationd

with respect to population size. a50
living standards, the more pro n115111:

the outlook for this mode. Eve
i 

n„„sit;
it s difficult to see how this sy e

could avoid degradation over toll
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Many uses of materials are inher-
ently dissipative, and it is hard to
imagine that we could divert a cur-
rent energy flow large enough to
permit us to recapture that which is
dispersed. As dispersion proceeded
we would lose access to our initial
stock of exhaustible materials, in-
cluding metals. The loss of metals,
hence machinery and transport,
Would limit our capacity to capture
and utilize current energy flow. Re-
gression in population and income
Would appear inevitable. Advocates
of this mode might view such a re-sult with equanimity, contending
that it is still consistent with human
haPpiness and the health of the
Planet. Indeed, on a sufficiently re-
duced scale, this mode is viable.

THE OTHER path would be a cal-
culated effort to escape the con-straints of resource exhaustion

from 
new technologies. It differs

iront previous constraint-releasingadvances in that it would not simply

supply 
on enlarging the conventional

'41313/ of exhaustibles, but rather
Would seek to replace them within-
exhaustible resources. The differ-

epnr iv 
eceeis between a temporary re-

and a permanent solution.The second path means finding an
,,,
Ine

xhaustible source of energy as a
prerequisite to other technology thatWould make use of more common
materials

i
. Given ample energy, weIfl ght make a direct attack on en-tropy, 

using common rock and sea
water as resources, or perhapswecould reach for the alchemists
dream of elemental transmutation.
,Even this approach would not be

w.ithout limits on growth—dissipa-tion
of heat from the earth's atmos-Phe.re and physical space still poselimits. (Presumably we could learnto 

synthesize nutrients chemically,
s° photosynthesis and the supply
of agricultural land need not limit
us') Of course, an encounter withthe heat limit also could be greatly
POstponed by more attention to effi-
ciency and less use of heat-usingtechnological processes. The impor-tant 

Point is that, while we might
ace limits to the magnitude of
activity at any time, we could hopeto escape the time limit implied by
exhaustion i. And, if this mode s
Combined with population restraint,it carries the potential for a higherstandard of living for both devel-Oyed and less developed countries.

contrast, when measured by cur-

rent values, the first path implies a
lower standard of living. Although
each path admits of many variants,
the strategies suited for each path
are antithetical in important re-
spects. An interim strategy could
preserve the option to choose be-
tween the two modes, but that deci-
sion cannot be indefinitely deferred.

There is no assurance that the
second mode can be achieved. Is it
not more risky than the first? The
answer is probably negative, for if

.1••••••• MEM&

the second path proves impassable,
this does not preclude reversion to
the first, although, depending on
population size at the time of transi-
tion, great suffering and a dramatic
reduction in numbers would be
likely.

There is some risk in postponing
the decision. The constraint-releas-
ing option is perishable—we must
seize it soon or forever lose it. Tim-
ing is very important. Since time is
required to perfect constraint-re-
leasing technology (if indeed it is
successful), exhaustible resources
should be viewed as buffer stocks to

be drawn on while the desired tech-
nology is perfected. If we continue
to consume exhaustible materials
without advancing to a technology
able to transform or transmute
plentiful materials, then we may no
longer have in stock the energy or
the quantities of concentrated ele-
ments needed to secure the transi-
tion. If we tarry too long or move
too far down the first path, aban-
doning much of our technology as
we go, then we forfeit the option
for the second path—in effect we
choose path one for our heirs, if not
for ourselves.

Mankind is largely unaware of
the need for choice. Instead, we mill
about, increasing our appropriation
of the stock for current consump-
tion but not turning in a definitive
way toward constraint-releasing
technology of a sort that allows per-
manent occupancy. Is there still
time to effect the transition before
encountering resource constraints?
Many doomsayers who think not
are in fact expressing a preference
for a romanticized version of path
one. To the extent that they are also
technological Luddites, there is a
self-fulfilling element to their proph-
ecy.

BUT IF PATH IWO is selected, a
prudent first step would be to seek a
more efficient transformation of the
natural capital represented by re-
source stocks into the constraint-
releasing technology of the future.
A consumer society that uses stocks
only to increase immediate gratifi-
cation is inimical to the second stra-
tegy. An antitechnological bias that
denies resources for the develop-
ment of new technology also frus-
trates the second path. On the other
hand, measures to conserve exhaust-
ible resources through more efficient
use, recycling, or substitution of
renewables are consistent with the
second strategy. Policies that re-
strain our rate of use of exhaustible
resources, extending the time period
over which the stock is used, allow
a longer time for transition to occur.
However, such conservationist meas-
ures need to be combined with a
technical strategy if they are to con-
tribute to the success of the second
option. Thus, the conservationist,
preservationist, and environmentalist
biases present in much of the cur-
rent discussion can be reconciled
with the second strategy, but the
antitechnological biases cannot.
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Excerpted and amended from
Joseph L. Fisher's paper, "A Search
for Consensus," in a recent RFF
Working Paper, Forest Policy for
the Future. The matrix is from Mar-
ion Clawson's paper, "Conflicts,
Strategies, and Possibilities for Con-
sensus in Forest Land Use and
Management," in the same volume.
Marion Clawson is also the editor
of the volume, which is available
from The Johns Hopkins University
Press.

SEARCH FOR CONSENSUS On fu-
ture forest policies would

seem to be worthwhile. By consen-
sus I mean not perfect agreement
on figures or statements, but rather
a shared understanding of what the
issues are, the pros and cons of the
solutions proposed, and the direc-
tions in which to go. With this kind
of consensus the chances of reach-
ing workable solutions—frequently
they will be compromises—will be
greatly increased.

While conservation policies per-
mit deferral of the choice between
the two paths, ultimately a choice
must be made. Our society already
is a heavy user of exhaustible re-
sources and there is danger of over-
staying that mode. If we opt for the
second path, we must do so while
resource stocks allow time, energy,
and materials for possible success.
Also, we must have continuity with
past technical achievements. We

may be able to get there from here,
but not if we wander too far away
from the technological sophistica-
tion already attained. We must re-
member that we can always fall
back on the first course, provided
no cataclysmic damage has been
done to the ecosystem in the pro-
cess. Hence the manner in which we
proceed is also of great importance
to man.

In sum, long-term human occu-

Forest Policy For The Future
There are a number of issues on

which such a consensus would be
helpful. One of the most difficult of
these is how much forest land
should be allocated for timber pro-
duction and how much should be
kept as wilderness. Marion Claw-
son's matrix shows these two uses
to be completely incompatible. Fur-
thermore, it shows preservation of
wilderness to be incompatible with
recreational opportunities. Both of
these incompatibilities, especially
the latter, require a purist concept
of wilderness.

My view is that wilderness does
provide opportunity for certain
kinds of recreation, including back-
packing, limited trail riding, nature
study and photography, fishing, and
even hunting for food supply. The
problem is how to limit these ac-
tivities so that the essential wild
characteristics are preserved. The
day of the absolutely trackless, un-
penetrated wilderness is over. Like
all other land, wilderness henceforth
must be planned and managed.

pancy of the earth on the present

basis is not viable. The alternatives

are either path two to escape Iv-

source exhaustion while retaining in:
come aspirations or path one, base°

on current flows, with population

and income being trimmed as nece.s-

sary. In either case there are 
limits

(though quite different ones) to the

scale of human activity at any tune'
but no necessary limits to its en

durance.

In the so-called quasi-wildern
ess,

predominantly in the East and

South, carefully prescribed 
cutting

of timber may be considered, 
10r

example, as a means toward 
/yore

rapid establishment of the kind uf

forest thought to represent 
sustaipa-

ble wilderness or toward 
reestabhsh-

ment of beaver and other indtge-

nous animals.

Wilderness preservationists 
justi-

fiably fear that anything more

minimum recreational use of

derness, and any tree cutting 
at all,

will 
osion 
pen the hor 

the 
fgiheavyra

and 

destroyei setcortl:.

systems that are an important
thetic component of the 

wildernes:

experience. Much of the 
difficulty IS

bd eutewteoe na tahc ek onfnct nognnfindies nt sc. e Thisand t rtat
o:

tagonism goes back to the 14etc.

Hetchy controversy in 
Califortuda

and earlier. It will not be 
dispelled

easily. Each side has tended to

tray the other as villainous, as 
de

6



^ ̂

Table 1.

Degree of Compatability among Various Forest Uses

Primary
use

Maintain
attractive
environment

Provide
recreation
opportunity

Wilderness Wildlife Natural
watershed

General
Conservation

Wood production
and harvest

Maintain
attractive
environment

Provide
recreation
opportunity

Wilderness

Wildlife

Natural
watershed

General
conservation

Wood produc-
tion and
harvest

Moderately
compatible
unless use
intensity
excessive

Fully
compatible

Generally
compatible

Fully
compatible

Fully
compatible

Moderately com-
patible; may limit
intensity of use

Completely
incompatible,
can't tolerate
heavy use

Limited compa-
tibility; use
intensity must
be limited

Moderate compa-
tibility; may
require limitation
on intensity

Moderately
compatible; if use
not excessive

Compatible if Moderately
harvest methods compatible
strictly controlled

Not inimical to
wilderness but
does not insure

Incompatible;
would destroy
wilderness
character

Mostly compatible
though some
wildlife require
vegetative
manipulation

Not inimical to
wilderness but
does not insure

Not inimical to
wilderness but
does not insure

Completely
incompatible;
would destroy
wilderness

Compatible to
most wildilfe,
less so to a few

Incompatible for
some kinds;
others can
tolerate

Highly compatible
to much wildlife,
less so to others

Generally
compatible

Generally
compatible

Compatible if
harvest methods
fully controlled

Fully
compatible

Moderately
compatible;
depends on
intensity of
recreation use

Fully
compatible

Generally
fully
compatible

Fully
compatible

Compatible if
harvest methods
fully controlled

Fully
compatible

Moderately
compatible;
incompatible if
use too heavy

Fully
compatible

Generally
fully
compatible

Fully
compatible

Compatible if
harvest methods
fully controlled

Limited compati-
bility; often affects
amount of harvest

Limited compati-
bility depends on
harvest timing and
intensity; roads
provide access

Completely incom-
patible, precludes
all harvest

Generally limits
volume or condi-
tions of harvest

Moderate compati-
bility; restricts
harvest methods
but does not
prevent timber
harvest

Compatible but
requires modifica-
tions in methods
of timber harvest



stroyers of important values. Break-
ing out of this frustrating and para-
lyzing situation will require com-
promise and understanding.

T think that in dealing with the is-
1 sue of wilderness versus timber
production and outdoor recreation,
we are slowly moving in the right
direction. Wilderness and semi-
wilderness areas are being legisla-
tively recognized, and should be
designated according to suitable
criteria and then managed so as to
maintain desired standards. Kinds
and degrees of use must be speci-
fied. No use in the strict sense is
either unrealistic or a misnomer.
Ideally, wilderness areas should be
graded across a spectrum according
to natural characteristics and inten-
sity of use for approved purposes.
The spread would extend from the
Brooks Range in northern Alaska
to a once or twice cutover Appala-
chian forest.

We are all nominally for conser-
vation and environmental protec-
tion. The question is how much
conservation and environmental pro-
tection; when, where, and at what
cost? Personally I want lots of it
and I believe Americans want lots
of it. As a matter of insurance
against future risks, we in this coun-
try can afford a lot. If the people of
the United States can put 5.8 per-
cent, and rising, of their own wages
and salaries into old age security,
with this matched by government
contribution, surely they should also
be willing to put half that or so into
old age security for their land,
water, and air—the planetary re-
sources on which they depend ut-
terly.

The actual funds to do this could
be channeled through private or
governmental programs, or both.
The basic point is that the job has
to be done one way or the other.
My preference is for the private
route, where possible, by large use
of emission charges and user fees.
I see much merit in pricing privately
sold products and services so as to
include fully the costs of protecting
the environment. When this can't
sensibly be done, then regulations,
penalties, and taxes are available
for doing the job the bureaucratic
way.

At present, neither private nor
public forests are being conserved
and protected on a truly long-range
basis, with enough flexibility built

into policies to permit response to
new knowledge on conservation
methods and public preferences. It
should be possible to find consensus
not only on long-term conservation
but also on the scale of funding
required to reach agreed-on objec-
tives. The costs of an adequate pro-
gram of environmental improvement
do not appear to be unbearable.
Two to 21/2 percent annually of the
gross national product ($24 to $30
billion a year this year), about
twice what is now being spent,
would enable progress to be made.

It is all too easy for professional

foresters, industry leaders, and en-

vironmentalists to become so caught

up in their own work that they for-

get, except in a general way, 
that

the other people in the country 
see

the forests and forest policy from 
a

different perspective. If it is to re-

flect a national consensus, 
forest

policy in the future must also 
take

into account the need for 
reasonably

priced housing, cheap and 
attrac-

tive paper products, the effect of

changes on local economic 
struc-

tures, and a variety of similar 
con-

cerns that reflect the interests of

the general population.

PETRODOLLARS AND
THE WORLD MARKET
Excerpted from a preface, by Hans
Landsberg, Director of RFF's En-
ergy and Minerals Program, to a
forthcoming RFF publication by
Donald Wells.

pERHAPS it is just as well that the
research community does not

concern itself with thinking up all
the potential questions to which an-
swers may someday be needed.
Some rule of relevance and timeli-
ness does seem to order the agenda.
But at times events move so rapidly
that scholars are left far behind, un-
able to come up with good answers
to burning questions. Conjecture,
speculation, and the imaginative
drawing of analogies then take the
place of careful research.
The Arab oil embargo and the

drastic increases in price associated
with it are such events. They have
caught the scholarly community
with its cupboard bare, or at best
only spottily occupied. Among the

many questions still to be 
answered

is the degree to which the rapid and

large accumulation of oil revenues

will affect monetary and eventuallY

economic stability the world 
over.

While new jargon has quicklY

emerged and one talks glibly 
abont,

"petrodollars" and of "recycliq

the swollen treasuries of the 011"

exporting countries, the knowledge

on which the discussion rests ls

pretty thin.
An important aspect of the de'

bate is the capacity of the 
Arab

nations to absorb the revenues

through expanding consumption ,bY

their citizens as well as their !II-

vestment in productive facilitiesi

"Absorptive capacity" is a concePc
long employed among students 0'

foreign aid and development econn:

mics generally. It relates to the de

gree to which a country can, in alif
orderly manner, utilize an infloW °

funds. In the case of some of the

Middle Eastern oil-producing CO

tries, the expected rise in the volur°
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of such funds is so steep that neither
the existing literature nor the coun-
t.rY's own experience is of much help
in establishing a firm base on whichto build forecasts. Even after do-
mestic absorption, there will still be
a substantial amount of cash availa-
ble for use outside the exporter
countries. The volume of this cash
Will be a critical factor in judging
Prospects for world economic sta-
bility.
Donald Wells has wisely chosen

Sa.udi Arabia as the key country in
tlus picture, given the contrast be-
t.ween the vast potential for expand-
ing oil production and the modest
economic stage of development. In
developing his thesis that Saudi
Arabia's absorptive capacity is
greater than the casual observer
would suspect, Wells leans heavily
On. an analysis of past budget appro-
Pnations and expenditure records
and on evidence of unmet needs of
the country's population. I use the
term "needs" advisedly, since in the
absence of matching income these
needs have not attained the dimen-
s.1°ns of "demands." This, however,
is the transformation that Wells ex-
pects in the future, largely through
Fovernment intervention via en-
larged imports of consumer goods,
tocial services, housing, and—last
,ruut not least—military hardware.

the investment area, agriculturalInfrastructure and oil-related indus-try 
rank high as potential outlets.

The net result of this absorption
is a large but not overwhelming
volume of funds seeking employ-
ment abroad. However, since one of
the major factors contributing to a
lower surplus is a large military
buildup, it is hard to know whether
or not to characterize the outlook
as salutary. But that is not Wells's
task. What he has done is make
available a substantial volume of
data and supplied ways of drawing
conclusions from them. It will be
up to the reader to judge their rele-
vance as well as their usefulness for
further analysis.

AN EXCHANGE
OF VIEWS

August 27, 1974

Editor:

The address by Allen Kneese (ex-
cerpted in June, 1974, "Resources")
was an excellent conceptual and
historical assessment of the phe-
nomena that induce serious pollu-
tion problems. Basically his argu-
ment is that "common property
resources," primarily water and air,
are left unpriced (and "unowned")
so that there is every inducement to
utilize these resources in detri-
mental, as well as, harmless ways.
Other institutional inducements, such
as depletion allowances and direct
subsidies encourage the use of large
amounts of materials. Unpriced
water and air induces material waste
although private production and dis-
tribution costs induce efficient use
of product materials prior to dis-
posal. I agree that some degree of
coalition and cooperation is re-
quired to reduce pollution (and

waste) levels. I also agree that a
persistent source of the pollution
and waste problem is the system of
incentives promoted by tax and sub-
sidy plans at all levels of govern-
ment.

I disagree with Kneese when he
goes on to say that pollution is a
result of market failure and that
federal laws taxing effluents and ef-
fluent-creating inputs should be en-
acted to somehow remove or equal-
ize incentives for pollution and
waste treatment. This proposal is
like wielding an axe on the head of
another axe rather than its handle.
An alternative proposal readily fol-
lows from his insightful analysis.

First it must be recognized that
increased pollution and waste is not
an example of market failure. The
inducements to exploit greater quan-
tities of resources and to "freely"
dump wastes and residuals into the
air, land, and water come from gov-
ernment policy intervention into the
market system. It is unlawful to
own most waterways and airways
and thus there is no private incen-
tive to keep them clean. As owners
and controllers of property, govern-
ments have been most lax. Yet gov-
ernments are quick to enact laws
and propose policies regarding the
activity of the private sector. Most
of these policies lead to "special in-
terest" legislation. The proliferation
of special interest laws and regula-
tions has served to abrogate the
efficiency of market allocation of
privately owned resources. What-
ever the original intent of these laws
the effect has been to close markets,
increase prices, increase pollution
and waste, and reduce output and
labor employment. To characterize
present environmental (and eco-
nomic) problems as market failures
is to pervert the notion of the opera-
tion of free markets unencumbered
by plans and restrictions.

Second, in his policy proposal
Kneese determines the appropriate
level of coalition to handle pollu-
tion problems. He calls for taxation
at, presumably, both state and na-
tional levels. By and large the im-
pact of pollution from stationary
sources is confined to localities such
as urban or extended urban areas.
Since areas differ in air and water
quality it is not unexpected that
urban policy makers would devise
different tax policies than state or
national governments.
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Third, Kneese points out that
"common property resources" are
only imperfectly reduced to and de-
fined as private property parcels.
This, of course, is supposition and
denies the important function of a
market which is to rearrange and
adjust ownership patterns (once
some initial allocation is determined)
in order to gain in private welfare.
That some owners of land, air, and
water would allow greater amounts
of pollution and waste on their
property is a likely result of market
allocation. Yet pollution would cost
in the private market and its harm-
ful effects would be fully compen-
sated. What would result is a new
set of prices on pollutors, pollutants,
and resources which would improve
efficiency in waste disposal. Further-
more, the size of decision units
(ownership) would emerge from ef-
ficient market processes in a similar
way that economies of scale are dis-
covered and exploited.
The proposal I would make would

be to open up government held or
controlled property—air, land, and
water—to private ownership claims
and private control and to remove
existing tax and subsidy incentives
already on the law-books. Only then
will the market system function at
its best resulting in, I suspect,
greater output, less pollution, lower
prices, and greater general welfare
than the present situation even with
the imposition of Kneese's new
taxes. Market failure is generally
what people posit as the source of
many adverse events having large
externalities. Externalities, however,
can be priced away (internalized)
at various levels of coalition. A free
market, unlike the existing U.S.
market system, induces coalition
and cooperation to improve the
private (and social) welfare. The
freeing of markets and the extension
of markets to new areas is the key
policy to be proposed. It is the force
of government, which is incompati-
ble with free enterprise, that has
failed in the pollution case and will
continue to fail as long as govern-
ment policy makers impede the
functioning of the market.

Sincerely,
William K. MacReynolds
Research Associate
Center for Environmental
Quality Management
Cornell University,
Ithaca, New York 14850

September 5, 1974

Dear Mr. MacReynolds:
I am pleased that you found part

of my address to the Canadian
Royal Society meeting insightful. I
fear, however, we must continue to
disagree on the policy implications
of my analysis of the sources of pol-
lution problems. I do not feel that
private ownership of the air and
water resources would produce de-
sirable results.

Imagine private ownership of the
New York—New Jersey Metropoli-
tan air-shed. To avoid the continu-
ing existence of large scale externali-
ties ownership would have to be in
a single unit. Let us say that owner-
ship implied the privilege of charg-
ing a fee for residuals discharge
(and on breathing?). Since from
what we know about the probable
response of dischargers to such a
fee, very high fees or very low fees
would yield the most revenue, so
the monopolist, being a revenue
maximizer, would almost certainly
set the price at an inappropriate
level.
One could claim, of course, that

breathers of the air would band to-
gether to bribe the owner to set the
fee higher (if he has set it too low)
but then we encounter the well
known problem of the "transactions
costs" involved in setting up a mar-
ket.
I do not think the problem of

establishing a positive and creative
environmental policy can be met so
easily as you suggest.

Sincerely,
Allen V. Kneese
Department of Economics
University of New Mexico,
Albuquerque, N.M. 87131

IN MEMORIAM

RFF announces the publication 
of

the selected works of Orris C.

Herfindahl, 1918-1972.

RESOURCE ECONOMICS

Selected Works of

Orris C. Herfindahl

edited by David B. Brooks

Orris Herfindahl was among the

first modern economists to go 
be;

a descriptive survey of 
natural

resources and to view mineral

resources as economic goods. Using

traditional (neoclassic) 
theoretical

and empirical economic analysis, be

threw new light on resource supPlY

and demand relationships.

Best known for his work in Inhil"

erals supply and completion in 
the

minerals industry, Herfindahl
ad-

vanced the now widely accePteu

view that ore deposits are bete!,

treated as capital than as 
"land.

In his later work, Herfiridahl

addressed the larger issue of 
the

quality of the environment. 
Frora

1957 until his death, Herfinclahl

was a senior research associate vath

Resources for the Future.
David Brooks, a colleague of

Herfindahl's, has compiled a c011-
venient text of balanced and repre:

sentative samplings of -Herfindahl

writings on the nature and scope 01

source economics, natural resource

supply and conservation, the ee°-

nomics of the minerals industry, the

supply of natural resource infornla;

tion, and the quality of the 
natura'

environment. The editor 
provides

an introduction which sets t.he

thematic framework and a full bib-

liography of Herfindahl's work.
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New RFF Books

The following titles may be .or-
dered from The Johns Hopkins Um-

21218.
versity Press, Baltimore, Maryland

West African Marine Fisheries: Al-
ternatives for Management. James
A. Crutchfield and Rowena Law-
s91i. RFF Program of Interna-
tional Studies of Fishery Arrange-
ments Paper 3. 64 pp. Summer
1974. Paper, $3.00.

Organi
zational Arrangements to Fa-

cilitate Global Management of
Fisheries. Edward Miles. RFF
Program of International Studies
of Fishery Arrangements Paper
4.23 pp. Summer 1974. Paper,
$1.00.

Fisheries of the Indian Ocean: Is-
sues of International Management
and Law of the Sea. Arlon R.
Tussing and Robin Ann Hiebert,
With Jon G. Sutinen. RFF Pro-
gram of International Studies of
Fishery Arrangements Paper 5.
S5 PP. Summer 1974. Paper,
$3.00.

Tana: Status, Trends, and Alterna-
tive Management Arrangements.
Saul Saila and Virgil Norton.
RFF Program of International
Studies of Fishery Arrangements
Paper 6. 59 pp. Summer 1974.
Paper, $3,00,

Resource Economics: Selected
Works of Orris C. Herfindahl.
David B. Brooks, ed. 339 pp.September 1974. Cloth, $16.00.

Minerals and Men: An Exploration
of the World of Minerals, revised
and enlarged edition. James F.
McDivitt and Gerald Manners,
192 pp. October 1974. Cloth,
$7.50.

Technical Change, Relative Prices,
and Environmental Resource
Evaluation. V. Kerry Smith. 116
pp. September 1974. Cloth,
$8.00.

Interbasin Water Transfers: A Case
Study in Mexico, Ronald G.
Cummings. 144 pp. October
1974. Cloth, $7.00.

Waterfowl and Wetlands: Toward
Bioeconomic Analysis. Judd
Hammack and Gardner Mallard
Brown, Jr. 103 pp. September
1974. Cloth, $7.00.

Working Papers

Energy and the Social Sciences—
An Examination of Research
Needs. Hans H. Landsberg et al.
RFF. October 1974. $7.50.

Forest Policy for the Future: Con-
flict, Compromise, Consensus.
Marion Clawson, ed. 360 pp.
Summer 1974. Paper, $5.00.

Note

Out of print issues of Resources are
now available in microform from
Xerox University Microfilms, 300
North Zeeb Road, Ann Arbor,
Michigan 48106. For further infor-
mation, please write to that address.

RFF Reprint Series

The following reprints of staff
material have been added to the
RFF Reprint Series. Single copies
are available free on request to Re-
sources for the Future. Additional
copies are priced as listed.

114. A Linear Programming
Model of Residuals Management
for Integrated Iron and Steel Pro-
duction. Clifford S. Russell and Wil-
liam J. Vaughan. From Journal of
Environmental Economics and Man-
agement. July 1974. More than one
copy 25 cents each.

115. Disparate Fisheries: Prob-
lems for the Law of the Sea Con-
ference and Beyond. Francis T.
Christy, Jr. From Ocean Develop-
ment and International Law Jour-
nal. Summer 1974. More than one
copy 25 cents each.

116. Limiting the Demand for
Energy: Possible? Probable? Joel
Darmstadter. From Environmental
Affairs. July 1974. More than one
copy 25 cents each.
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