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ti FEC GOVERNMENT AND THE NATION ’S RESOURCES

Donald B. Rice

The Rand Corporation , Santa Monica , Cal ifornia

In these past several months, all of us had even note

reason than usual to be glad we l ive in Los Angel~ s an d n~~t

in Chicago or New York. I refer not only to t h e  epic

winter , but to the natural gas shortage that compound ed its

hardships. Unlike other parts of the country, rv one in

Southern California has died trom the gas shortag e, or beort

forced out of business, or lost a job. By and large we ware

observers, this t im e, of a disastro us, nationa l commodity

shortage.

This is the text of a talk del i vered in Los Angeles before a
Town Ha ll of Cal ifornia audience on Marc h 15, 1977.
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As business men and women you very like ly recall,

perhaps too well, another time of widesprea d shortage in

this country. That was in 1973—74 , when we saw sudden and

sharp price increases for nearly all raw materials and

industrial commodities, and felt the downstream effects on

most manufactured products. Even at the premium prices of

that period , purchasing agents couldn’t get wha t they needed

to fill suppl y lines. Lead times for orders were

lengthened , discounts disappeared , doub le ordering was

frequent , and customers were put on allocation in an attempt

to adjust to the shortages. Assuring supply became more

important to industry management than shopping for price, to

the point that cost savings were sometimes passed up in an

effort to cement ties to established suppliers for future

deliver ies. This was especially true in the markets for

primary commodities, such as aluminum, copper, chemicals,

steel, paper, and plastics. No comparable period of

national shortages had occurred since the Korean War .

Basic and pervasive shortages of this kind are wh at I

want to talk abou t today. Why do they happen? How

vulne rable to them are we as a nation ? Wha t car be done to

avert them or lessen their impact——in particular , what can

be done in and by the federa l government , as de facto

~
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manager of the U.S. economy, to put government in a better

position to prevent or moderate such shortages? What cart be

done to mak e less substantial the charge, in columnist

George Will’s phrase concerning the gas shortage, that

government “often is the disease for which it pretends to be

the cure?”

In truth , gover nment must bear much of the blame for

the two shortage periods I have just mentioned. The seeds

of the gas shorta ge we re sown by the government ’s policy of

price regulat ion whic h, in the face of a diminishing

abundance of gas, kept the price so cheap that everyone

wan ted it in preference to any other fuel. At the same

time, price regulation worked to reduce supply by creating

disincentives for capital investment. These two economic

forces, increased dema nd and decreased supply, occurring

together, provide the classic formu la for ind ucing a

shortage in any commodity . Add in environmenta l standard s

that are much easier to meet if you burn natural gas rather

than oil or coal in power plants, and the only question was

not whether , but when , we ’d have a gas crisis. This past

winter was only the last straw , bring ing on the shortage

whose eventual occurence had been predicted for years.

~ 
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The 1973—7 4 shortages of raw materials  and commodities

were also due in large part to myopic fumbling by government

in the materials markets. Pot years the federal governmen t

bad been pushing dispar at e, and often incompatible, polic ies

at the ma terials—processing irid t i str ies——policies of a kind

t h a t  shaped the  industry ’s decisions about how much

prod uctive capacity to build and bow that capacity should be

utilized , with an inevitab le impact on supply.

The shortages were touched off by a worldwide boom in

demand for  prim ary commodities, beginning in about 1972.

Although the causes of that boom have not yet been fully

explained, its consequences were all too clear: As resource

supplies became tight in the United States, we found

ourselves unable to relie ve the pinch with cheap imports as

we had done in the past, because imports were no longer

cheap.

U.S. inflation, balance—of—payments deficits, and

f luctuat ions  in currenc y exchange  ra tes all contributed to

stoking demand , here and abroad. But deepe r roots, on the

supply side , fed the shortages here. For one t h i n g ,  be twee n

1966 and 1973 the re was a dramat ic  dec li ne ft om previous

periods in growth rates of p roduc t ive  capacity f o r  the



~~~~~~~~~~~
-
~~~~

- . - -  —-
~~~~~~~~ -—~~~~~~

- - .
~~

-..,--
~~~~~~~~~- -—- - -  

(5)

materials—processing industries (chemicals, pr imary  metals ,

paper , textiles, and the  like) . Capital formation in those

pri mary industries occurred at a far  slower rate tha n in

other  segments of the U. S. economy. As a result , tho se

industries entered the 1973—7 4 period wi th  stunted

product ive capacity, leaving them unable to accomodate to

the worldwide demand surge.

What , we may ask , were the reasons for  near ly  a decade

of sluggish growth?

One reason for low growth dur ing  the early part  of the

1966—73 period was tha t  those in dustries were still, th rough

the mid sixties, working off  excess capacity bu i l t  up d u r i n g

the  per iod a f t e r  the Korean Var ——a b u i l d — u p  due in par t to

government incentives. Other brakes on normal g rowth  in

capacity up to 1973 we re an overva lued dollar,  unce r t a in ty

about how to comply w i t h  newly  enacted environmental  and

safety legislation, and unce r t a in ty  sur rounding  bot h the

imposition of price controls and changes in price-control

regulations.

I - .. .
/ p -

In short , ‘go vernment in te rvent ion  bot h before and

dur ing  the shorta ge period~, pa~t i cu lar ly  in e1!r1p r i m a r y

1~
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ind ustries, served to create uncerta inty and ins tabi l i ty ,

which made investment in capacity expansion less attractiv e,

which put a damper on supply,  and , with the advent of the

boom in world dem an d , helped to bring on and prolong the

1973—74 shortages in this  country.  As in the case of

natura l  gas , government  contributed more to the problem than

to the solution. ~~~-‘

The view was prevalent in those days, and is still he ld

by many today, that the shortages of 1973— 74 could be

attributed to the impending exhaustion of our natural

resource base—-that they were the outriders of catastrophes

such as those predicted b y the authors  of the wide ly

publici zed Club of Rome study, Limjt~~~Q_Q~Q~~~,, publ ished

in 1973. That is not true, although the ~~~~~~ tha t  i t  was

true contributed to a certain amount of “run on the bank”

behavior  in the pri vate economy, which served to agg rava t e

and prolong the  shortages.

The thesis of the “Lim its” study is that exponential

growth  of popula t ion and income, coupled with current trend s

in pol lut ion  and resource depletion, will limit the rate of

economic growth  for  the  wor l d  w i t h i n  100 years. The

proponents believe t h a t  t h i s  will  happen because many
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physical factors, such as cultivable land , mi ner al

resources, and the earth’s capacity to absorb pollution , are

finite. When the limi ts are reached, it is ar gued, rapid

and catastrophic declines will set. in, first for industrial

capacity and later for population itself.

There are two things wrong with this doomsday theory.

The first has to do with with the assumed limits on arable

land and on mineral resou rces. Land primarily affects

population , and resources affect industrial output.

Expressing the f in i t e  l imits  of the  e a r t h’ s crust in terms

of fixed quantities——i.e., so many acres of land and tons of

recoverable mineral ores——has little practica l meaning.

Resources are more usefully measured in economic terms. If

we want to pay the environme ntal price, additional

productive land can be “created” by swamp draina ge,

i r r iga t ion, fo rest c lear ing , improved fert ili !ers, and so

f o r t h .  And new minera l  resources can be “discovered” by

investments in exploration and also by technologica l change

which al lows the  economical ri- ining of ore s p rev ious ly  not

minable. In o the r  words , it takes only the rig h t  conlunt ion

of economics and technology to create new supplies  of

so—called “ f i x e d”  resources. And , in fac t , the  march of

technology in modern time s has kept pace wit h t h e  g rowth  of

- -~~~~~ -~~~ - -~~~~~~~~--~~~~~~~ -~~~~~~~ - - - —~~~~~~~~~~~~~~~~~~~~ 
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population and the economy .

There is, u n f o r t u n a t e l y ,  widespread confusion about the

distinction between mineral reserves and minera l resources.

To the mining industry, reserves are like food in the

pantry. They no more represent the total  resource p i c tu re

than  does the stock of food in a p a n t r y  represent the

quartity of food ultima tely available to a family. Although

the earth’s crust is some 25 to 40 miles thick , today ’s

mining operations only go down some hundreds of feet . And

the  seabed , which  ma ke s up about  th ree—quar t e t s  of the

earth’s surface , is st ill virgin t e r r i to ry  for  explora t ion .

An excessive concentration on reserve figures can be

misleading . For example , in 1950 , wo r l d w i d e  reserves of

copper were est imated at app rox ima te ly  100 million met r i c

tons, or about 40 years ’ supp ly  at t h e  rates of production

then prevailing. Between 1950 and 1970, 80 million metr ic

tons of copper we re produced. Did that mean that the world

was nearly out of copper by 1970? No. Dur ing  th i s  20—y ea r

period , new discoveries of copper were s u f f i c i e n t  not only

to offset  th is  cumula t ive  p rod uction , but to boost reserves

to 279 million metric tons . This latte r f igu re  was also

about 40 years ’ supply at the  h ighe r  rates of production
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prevailing in 1970. While not universally true, similar

increases can be reported for other minerals including iron

ore, chromite, lea d, and , yes , even oil .

The purpose of ci t ing these examples is not to show

t h a t  reserve incr eases of t h i s  magni tude  can go on

forever—-they most certainly cannot. Ultima tely there ~re

finite limits to what is contained in the earth’ s crust.

Howe ver , reserve f igu re s, in an d of t hemselves , give no

in d icat io n of how close to those l imits  we are l i ke ly  to be

at any time . They represent only the tip of our resource

iceberg .

One indication, not necessarily typical , of how vast

these resources might be can be seen in the case of

phosphorus. A study prod uced in 1971 reached the al~ rinin g

conclus ion t h a t  the  world would soon “run out” of

phosphorus——a vit al element in food production— -on the basis

of data showing reserves of the material sufficien t to last

only between 60 to 90 years . When the stud y was revised

just a year later , the estimated grace period was extended

to 90 to 130 years. A mo re recent stud y analyzed the two

previous ones and concluded that reserves of phosphorus

would not be exhaus t ed  fo r  500 to 1000 years. By ad’ling in
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longer—term inferred (undiscovered) resources, t he  study

finds that we may not “run out” of phosphorus for as long as

2 million years. What these and similar studies tell us is

t h a t  estima tes of eithe r re serves or resources are sublect

to much uncertainty and depend heavily on assumptions and

definitions. And they illustrate the fallacy of using

estimates of reserves--supplies that are, so to speak , on

the shelf——to infer ultimate resource availability.

The second thing wron g with the doomsday theory is that

it does not qive adequate attention to economic adjustaient

mechanisms——when they are allowed to operate . The most

important of these is price. As a resource becomes scarce ,

price rises, dema nd is reduced , additional supplies are

brought to market , reclaiming and recycling options begin to

look attractive , and ther e may be technolog ical innovations

to develop substitutes. Further , as price rises, or cost

declines, the volume of materials considered minabl~

increases exponentially—-not by 5 to 10 times, but by 100 to

1000 times.

This is not to say, however , that we can be comfortable

about the world resource picture. Quite the co~itrary, for

there are some larg e and crucial assumptions underlying an 
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optimistic view. One is that population growth can be m ade

to level off in the reasonably near futur e. Anothe r is t h a t

we can find ways to ma ke our ene rgy supplies more -adequate

and more secure. A third is that international harriers

(si nce mi ne ral re so urces are not eve rywher e equa l ly

distributed) won ’t arbitrarily restrict supply availability.

But it is precisely problems such as these that should - -

command our serious attention , and not questions ot whethe r

we have 10 years or 30 years, or eve n 300 years, of minerals :1

supply left in our reserves.

Supply sufficiency in the future will require close r

monitoring and better forecasting of trends in resource

availability. In the past, we have relied largely on market

mechani sms to point the way to a desired pattern of resource

development. In the years ahe ad , a number of forces will

pose new challenges to the efficient functioning of markets.

The lead times required to build new plants and to develop

and commercialize new techno logies may well, become longer.

The already large cap i t a l  requi rements  fo r  both are l i k e l y

to increase. In a world of increasing interdependence , the

impac t of unexpected events, such as the discovery that a

key technology which has been counted on to yield a new

source of supp ly  also yie lds  a byp roduc t  dangerous to 
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society, may be more severe and widespread. Examples that

come immediately to mind are plutonium produced by nuclear

power reactors and toxic residues from the product ion of

certain important  industr ia l  chemica ls. The combinat ion of

these and other  such developments will, demand frcm

government  a more sophisticated , more responsible role in —

inter preting market signals and in supplementing them with

its own initiatives , without itself becoming a major

destabilizing force in the economy. I will return to this

point in a moment.

Another, and related , perception of people who thought

beyond the 1973—74 shortages was, and still is, tha t the

U.S. is becoming more and more dependent on foreign sources

for the supply of all sorts of important minerals and

commodities. They see this as a major and growing threat to

our  na tional economic ~~curity, and one hears all kinds of

extravagant proposa ls for countering it. An obvious but

sometimes forgotten point is that the United States imports

nonfuel minerals in the amount of some $6.5 billion per

year, along with some $100 billion worth of other goods,

because the nation and its citizens thereby gain economic

advanta ges-—lower costs and higher real incomes. It would

make no nat ional economic sense to forego those advantages

1k ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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unless there were compelling national reasons for doing so.

Import dependence , in other words, is not a pro blem as such;

for example, it is simply misleading to cite a U.S.

“deficit” in the minerals trade as though this represents in

some pertinent sense a national loss.

The t ru th  is that , apar t  f rom oil , the view tha t  U .S.

import dependence has been rising rap id ly  has l i t t l e  basis

in fact .  Import dependence has risen in some cases and

declined in others. For exaop le , the  United States rema ined

self—sufficient (and in some cases a net exporter) from 19S0

to the 1969—73 period in nine nonfuel minerals,

self— suff ic iency meaning tha t domestic pr imary production as

a per centage of p rimary dema nd was 100 percent or more .

Import dependence has increased in 11 cases. There were

f ive  cases, the most note worth y of which was copper , in

which  import dependence decreased. In one

ins tance——lead——it  did not change at all. F ina l ly ,  in three

other cases——chromi um , tin , and t i t an ium meta l -—there  was

v i r tua l ly  no domestic production in 1950 nor in the period

1969— 73. !xc~ udi ng petroleum , the  net increase in American

dependence on fore ign ma terials sources over t h i s  period of

20 years can reasonabl y be said to have been qu i t e  modest. 

-~~~~~~~ -~~ -~~~~~~~~~~~~~~ - - . -~~~~~~~~~~~~~~~~~~ -~~~~~~~~~~~~~~ - - ~~ --
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Noreover , since many of the developed countries of the

world are major exporte rs of a numbe r of resource materials

and bas ic commodities——the U.S. ,  itself , is one, as are, for

example , Canada and Aus t ra l i a—-a  ver y small number of items

would appea r as crit ical on any  “threat”  list , and any

danger here could be bu f fe red  b y a q uite limited stock pi l ing

program.

On the other hand , it is important to recognize that

there are legitimate, and growing, claims by the

underdeveloped countries, the so—called Third World , for a

larger share of the world’s income and wealth. Some of

these countries are major suppliers of raw materials, and

they see in the example of OPEC a way to use their natural

resources to obtain leverage for staking out those claims.

It is not likely, however, that strategies incorporating

measures such as price gouging , withholding , an-i

expropriat ion will  work over the  lon g term, a t least n ot fo r

the non fuel minera ls. These strategies ten d to be

se l f—defea t inq .  The y t u rn  a w a y  capi tal  i nvestment , and t h e y

create strong incentives on t he  part  of the customer na t ions

to seek alterna tive supply  sources and s u b s t i t u t e  m a t e r i a l s .

The recent experience wit h b a u x i t e , the ore from which

alumi num is made , is a case in point .  A s ix - fo ld  increase
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in the Jamaican tax on bauxi te  e xports , announced in Mar ch

1974& , has resulted in an approximate  150 pe rcent increase in

the delivered price of baux i t e  to the  United States from the

Caribbean. But this increase has begun to erode as a result

of precisely the kind of import—country reac tions that I

have lust menti oned.

Furthe r, it is at least possible that inter nat ional

agreements could be ne got iated to prohibi t  raising

ar t i f ic ia l  barriers to ex ports , so tha t  access tc  supplie s
— by importing nations would be reasonabl y assured. While the

analogy is not perfect , such agreeme nts mi g ht  re semble t h e

GATT (G eneral .~greements on T a r i f f s  and Trade) rules on

import t a r i f f s  and quo tas , under wh ich the contract ing

parties forego the unfe t te red  r igh t  to impose new

li mitat ions on imports .  On the whole , the GA TT rules ha ve

worked.

The relative ly optimistic pict ure I have painted about

the long—run state of resource availability and the issue of

import  de pendence should not be taken as s i gn i f y i n g  t h a t  I

am unconcerned abou t the future ava ilability ot important

materials .  I am indeed concerned. But my concern does not

stem from quest ions of crust al exhaustion or impor t

~
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dependency. It goes instead to issues of the sort I raised

at the beginning of this talk , when I referred to the root

causes of both the curren t natural gas shortage and the

shortages of 1973—74.

I am convinced t h a t , leaving energ y aside , any

s igni f icant  mater ia l s  shor tage the  Uni ted  States wi l l

experience within the next quartet century——and probably for

generations t h e r e a f t e r - — w i l l  result  from shor t—run shock s

t h a t  produce s h i f t s  in demand or supply large and abrupt

enough to excee d the immediate adjus tment capabil i t ies  of

the materials—producing and materia ls—using indus t r ies.

While certain of these abrupt  s h i f t s  wi l l  lie outs ide  human

control, a surprisi~ jly h i g h  propor t ion  of t hem wi l l  be

related , either directly or indirect ly, to the actions of

governments , our own inc luded.  Certain steps need to be

taken to increase the l ikel ihood t h a t  our own gover nment

does not ~~~~ ntj y ge nerate  disrupt ions because i t  is

unaware  of t he  consequences of its own ac tions , and to

improve our  intell igence concerning possible d i s rup tive

actions by fo re ign  governments  so that  these can be either

deterred or their  effects  moderated . I do not have the time

in this  talk to go into grea t  detail about t he  actions

required , but  I can out l ine  them b r i e f ly .
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First, some basic changes should be made in the

t rad i t i onal line departments of government , including some

of their  traditions. I am referring in part icular  to

Interior and Comm erce, which  are concerned specifically with

resources and nonfood commodities.  One such change is to

establish in those departments the mandate and means for the

collection, processing, and publ icat ion of informat ion  about

U.S. natural resourc~s and primary commodities, and about

those of the rest of the world to the extent that we can do

so. These activit ies should be carried out  regular ly  and

systematically,  in keeping wi th  professional s tandards  of

s tat is t ical  and ana ly t ic  practice that guard against the

kinds of distortions introduced by industry pressures or

political preferences or prior policy positions. (The

Cens us Bureau and the Bureau of Labor Statistics provide

useful models of how this should be done.) In this

connection , we should make every effort to insulate such

monitorin g act ivi t ies  from those concerned wi th  ongoing

proqram s and promotions.

Ne xt, we should  establish within those cabinet

departments a better professional capacity to do po licy

- -~ . .i:: ~~~:~~~~~r- _ - -  - ----~~~ 
- -~~~~ - ---—~~~ ~~~~~~ - - - -_;,:__ - .__ ___________ . . __ __
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analysis aime d at unders tanding the impact of government

actions (before , not a f t e r , the  fac t )  on a give n indus t ry  or

economi c sector—— an d we sho uld likewise shield tha t func t ion

to protect its ob j ect iv i ty .  Good po licy analysis can lay

out the relevant  a l t e rna t ive  action possibil i t ies, and

provide ins igh ts  in to costs, risks, benefits, and  policy

interrelat ionships tha t would not otherwise be apparent .

Fur thermore , it would be a heal thy development if the

out-side analyt ic  communi ty  were brought into this process,

t h rough  contract ar rangements  that  would encourage the

development and sur fac ing  of independent points of v iew.

Given th ese changes in the  lin e depar tments , it seem s

imperat ive  to inteqrate  the  in fo rm a t ion  t h e y  wou ld  produce

int o a comprehensive pic ture  of how government  policies

combi ne to a f f e c t  basic i n d u s t r y ,  and , beyond t ha t , the

broad nationa l interest. One ob jective here would  be to

alert h i g h — l e v e l  decis ionma kers to the possible con sequences

of events  which  s epa ra te ly  may  be of l i t t l e  concern , b u t

together can foreshadow ma jor proble ms. A way to do this is

to cr eate w i t h i n  t h e  Ex e c u t i v e  O f f i c e  of the Presiden t a

cadre  of specia l is ts  whose job i t  w o u l d  be to mon i tor  key

industr ies and sectors , deve lop a f r am e work for ana lyz ing

the comprehensive effects of proposed m a j o r  federa l  pol icy 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - - ~~~~ ~~
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actions, and moni tor the basic data collection, data

analysis, and polic y analys is  ac t iv i t ies  of the line

organizations.

But qui te  ap art f rom moni tor in g and a n a l y t i c

activit ies, a nd other a spect s of institutional reform, ways

must be found to force the government  to consider  the

lo nger— term and broader implicat ion s of i ts  actions. This

requires  a comprehensi ve polic y planni ng capabi l i ty  desi gned

not to set detailed economic and social goals for the

nation, but to put the government’s internal house in order

and t o deepen understa nding of how government policies

relate to and impact on one another , and a f f e ct impor tan t

sectors of the economy. No single action would do mor e to

enhance th i s  f u n c t i o n  tha n the adopt ion  of a m e a n in g f u l  fo rm

of m u l t i — y e a r  b u d g e t i n g .  O n e — y e a r — a t — a — t i m e  budge t i ng  is

arb i t ra r y — - t h e  time required to chan ge government policies

is not necessari ly re la ted to the t ime it takes the ear th  to

orbit  the sun .  A multi—ye ar perspective is require d both to

foresee the impac t of policy changes and to apprec ia te

opportunites for reallocating manpo wer and material

resources .

Government is deeply involved in our economy beca use 

-- ~~~~~~~ T: 
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our citizens, wisely or not , want  it to be. And fo r  all

the i r  mistrust  of government , many mistrust “impersonal”

markets  even more . But  there  are some things  gover nment

can ’t do as well as markets, and its efforts to do them only

add to a growing  sus picion in the  nation that the government

is simply incapable of handl in g man y of the  comp lex tasks

tha t  have been thrust  upon it. Too of ten , governmen t

agencies have bee n found to be opera t i n g — — u n k n o w i n g l y — — a t

cross purposes. Programs o r ig ina l ly  hailed as “solutions”

end up leading to still more programs designed to f i x  up

problems created by the first. Along w i t h  the gas cri si s,

we seem also to be hav ing  a crisis of confidence in the

gover nment ’s ab i l i t y  to go ve rn , across the board.  There are

no panaceas in sight , but we may be able to improve mat te rs,

no t iceab ly ,  if we recognize the real causes of our problems

and wor k toward resolving them through  the kinds of measures

I’ve suggested here.

One final note. What I have discussed here today stems

largely f rom the f indings  and recomm endat ions of the
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National Commission on Supplies and Shortages. !stablished

by the congress in September 1974 , the Commission was

ma ndated to look into the k inds  of questions I have been

talking about here , and to make recommendations to the

President and the  Congress. The Commission ’s thir teen

members included four  Adm inis t ra t ion of f ic ia ls, two

Senator s, two Congressme n , and f ive  pr ivate  citizens. ~s

one of the latter group, I was honored to serve as

Commi ssion Chairm an . If I have piqued yo ur interest in some

of these mat te rs  today, I would commend to you the

Commission’s 200-page f ina l  report , entitled ~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~ w h i c h  is available from the

Government Printing Office in Washington, D.C.
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