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When the Nation’s capacity to produce basic 
materials--such as steel, aluminum, cement, 
and chemicals--is exceeded by demand, the 
result can create production bottlenecks which 
adversely affect industries that rely on those 
basic materials. This can breed inflation. Rea- 
sons for insufficient basic materials capacity 
seem to be overlooked or poorly understood. 

The materials shortages of 1973-l 974 were 
the most severe since the Korean War. GAO 
believes they were caused mainly by underin- 
vestment in prior years. Although Government 
intervention--environmental and price con- 
trols--has been cited as the cause of underin- 
vestment, forces within the private market 
played an equal if not larger role in reducing 
investment incentives. 

Looking ahead, some current trends could 
also inhibit future capacity growth. These 
trends include uncertain energy costs, ex- 
tended lead-times for capacity creation, and 
greater sensitivity to investment risks. GAO 
believes these trends provide a further basis for 
concern over the supply side of the Nation’s 
economy. 
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PREFACE -----SW 

The ava" ability of industrial materials (steel, paper, 
cement etc.) to the manufacturing sector and the economy at 
large is essential to supporting growth without accelerating 
inflation. Access to critical raw materials (e.g., mineral, 
energy, and wood resources) is important in ensuring that the 
industrial materials are available. Less appreciated, but 
equa 1 ly impor- tant , is the capacity of manufacturing industries 
to process the law materials into industrial materials. 

This study is intended as a primer on the meaning and 
importance of having adequate capacity to make industrial 
mater ials. In it, we define adequate capacity, review its 
relationship to the economy, analyze the causes of the severe 
capacity shortages of 1973 and 1974, review current trends in 
capacity growth, and identify some relationships to Government 
activities. 

Business statistics and industry reports form the basic 
data in the report. We have gone beyond a basic compilation 
of data to analyze how economic trends affect the growth of 
materials capacity. While there are different viewpoints and 
analytical techniques, we believe this analysis is as reasonable 
an explanation of how capacity grows as the data would support. 

Copies of this report are being provided to the House 
Committee on Banking, Finance and Urban Affairs, the Senate 
Committee on Banking, Housing and Urban Affairs, the Joint 
Economic Committee, and the 

Director, Energy and 
Minerals Division 





MATERIALS SHORTAGES AND 
INDUSTRIAL BOTTLENECKS: 
CAUSES, TRENDS, PROSPECTS 

DlGEST - - -. - - - 

It is clear that the health and growth of the 
American economy depends on its access to the 
materi.als of production. Materials availability 
is in turn related to the abundance and distri- 
bution of the resources--minerals, hydrocarbons, 
and wood fibers--from which they come. What is 
less obvious is that materials availability also 
depends on sufficient processing capacity to 
turn resources into usable items. Unless there 
is enough industrial capacity (e.g., nonferrous 
smelters, chemical plants, petroleum refineries, 
and paper mills) the economy’s needs for materials 
cannot be met because of bottlenecks in the pro- 
duct ion process. 

GAG reviewed the topic of industrial capacity 
to learn how it grows to meet the demands of 
the economy and to understand the shortages 
which take place when it does not. For the 
materials industries that GAO studied, capacity 
represents the maximum output of the industry 
under continuous, round-the-clock, every day 
operations. When demand exceeds capacity, 
as can happen in a growing economy, shortages 
can arise. These shortages are accompanied 
by unfulfilled needs, disruptions to consumer 
industries, and, invariably, rapidly rising 
pr ices. (See pp. 5-8.) The more shortages, 
the greater the inflationary pressure. 

Capacity may fail to grow as fast as demand for 
several reasons. Among those identified by GAO 
are (1) prior periods of depressed prices, and 
(2) Government intervention which lowers the 
economics of expansion or an industry’s ability 
to finance the proper amount of capacity in time. 
(See pp. 8-10.) Capacity expansion is an 
expensive process, frequently costing hundreds 
of milliotls of doll&rs. As the decision-making 
environment for business grows more complex and 
uncer t a in, the cost and lead times for capacity 
grotith arc likely to grow. (See pp. 30-31 and 
.j3. J 
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Capacity shortages plagued the American economy 
in the 197Os, most notably in 1973 and 1974 when 
virtually all materials were hard to get. (See 
chapter 3. ) Prevailing opinion--notably the 
National Commission on Supplies and Shortages-- 
holds that these shortages were created by 
Government intervention. Demand was raised too 
high while supply was limited by price controls 
and environmental regulations. GAO reexamined 
the event and found that instabilities in the 
private market played a commensurate if not 
greater role in the capacity shortages. SUPPlY 
in 1973 and 1974 was not enough to meet demand 
of even a normal business cycle peak. Despite 
price controls, industry was producing virtually 
all it could from the capacity it had. Clearly, 
industrial capacity was deficient--most plausibly 
because the profitability of making materials 
hit post-war lows in the 1970-1971 recession. 
This was a result, in part, of the temporary 
shift in industry financing and competitive 
behavior in the 1960s. The experience suggests 
that capacity shortages can arise irrespective 
of Government intervention. (See pp. 13 to 20.) 

Some capacity problems reappeared in the late 
1970s as well, and shortages of major materials 
(e.g., steel, aluminum, and ethylene) have been 
forecast for the 1980s. (See pp. 25-28.) 
Current Government policies dealing with, for 
instance, environmental controls, energy prices, 
or foreign trade, have the potential for exacer- 
bating supply problems of specif fc industries. 
(See pp. 28-29.) 

Looking ahead, the problem of ensuring adequate 
materials capacity is necessarily linked with 
the challenge of revitalizing American industry 
and rebuilding the strategic industrial base, 
and GAO believes it should be given due 
consideration in evaluating appropriate policies 
to meet this challenge. (See pp. 5-7 and 30-34.) 
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CHAPTER 1 

1NTKODUCTION AND OVERVIEW --- 

. . .a 1. Far more serious problem than 
any recession-induced cutbacks in 
small pr0ject.s is worrying businessmen 
and economists alike. They fear that 
;1 continued reluctance to embark on big, 
brand-new plants to make basic materials, 
such as steel, aluminum, paper and chemi- 
cals, will bring shortages in the 198Os, 
a surge in pr ices and greater dependence 
on imports I( ” 

Wall Street Journal, (June 11, 1979, p. 13) 

This report is about the importance of industrial capacity 
in the mater ials-~producing sector of our economy. Ever since 
the severe and widespread materials shortages of 1973-1974, 
r:tlt:re has been a latent concern over the possibility of repeat- 
i 1114 those shortdyes in the future. This is understandable 
given the fact that, as we pointed out in a previous report l/, 
nothing was ever done to remedy the 1973-1974 shortage situayion. 
i r was largely “solved” by a worldwide recession and by the fact 
that global recovery from that recession has generally been slow 
and uneven. Sporadic shortages of a number of materials since 
ttlat time, and predictions of shortages to come for still other 
mar:er i.als, nave probably acted to reinforce those concerns, 

GA0 issued ti number of other reports 2/ dealing with the 
p I (..I b ! e ITI 5: c: a 11 s e d t~ly the 1973--1974 shortages and the circumstances 
surrounding them. This was motivated by the severity of the 
shor tages and the consider able concern and activity that they 
generated in the Congress. As the Permanent Subcommittee on 

1 _-’ “‘i,t”a~ ni ncj ‘X’o l,:)oic Arieatlr : The Need For a National Materials 
Folicy and Planning Process” (END-79-30, Apr. 19, 1979). 

L,“‘U. :I. !i:.‘t ii,nr; Needt,ci - ?‘:I .Cupe Wi ch Commodity Shortages” 
i II- / 14824, Apt w 23, 1 Y”:3,l , “Stockpile Objectives of Strategic 
ilnd Cr it.ical lYaterials Should Be Reconsidered Because of :” I> 10 1 f scj e s I’ t- (L,C:Dw-74-440, Mar, 11, 1975), “U.S. Dependence on 
i n1 p 0 t ‘r, !-I [j r 1s’ :: ;’ 6.: :Zrit.ic:al Minerals: Implications and Policy 
.A.! T.C’I !i<.it i ‘It?’ ‘I ( i iJ-- i’i-- 3:’ i .lan I 29, 1976) . See also the Comp- 
t.1 01 ii: G cd n e I d 1 ’ 5:. I $2 t 1 t.i 1 I_ January 28, 1975, to the Chairman 
ij f 1 i;e’ Senate l:ommerce Cozmirtee (B-114824) . 
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Investigations of the Senate Committee on Government Operations 
noted in August 1974, ". . . shortages of materials have become 
a very important issue and a very vexing problem. Without ade- 
quate r aw materials, industry cannot sustain production levels 
and the economy suffers.” 3/ One of the problems the Committee 
was referring to was the rapid run-up in the prices of key 
industrial materials. As the chart below shows, this was a 
situation unparalleled by anything since the Korean War. 

Chart 1 

Industrial Materials Prices: 1948 to 1974 

1948 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 86 67 68 69 70 71 72 73 1974 

Source: Business Conditions Digest (December 1974), 
Department of Commerce, Washington, D. C., p. 40. 

As a result of these shortages, the Congress passed legisla- 
tion to create the National Commission on Supplies and Short- 
ages. 4/ The Commission was expected to make recommendations on 
the institutional adjustments needed within the Federal Government 
to better monitor and predict the likelihood of future shortages. 

In the Commission's view the shortages were traceable to 
three major causes: a worldwide surge in demand; insufficient 
productive capacity in the materials industries; and panic buying, 
which the Commission ascribed to a "shortage mentality" on the 
part of purchasing agents. 

The Commission felt that the insufficient productive 
capacity in materials industries was the result of several 
factors: an almost continual state of overcapacity in these 

3/Materials Shortages: Industry Perceptions of Shortages, - 
Permanent Subcommittee on Investigations, Committee on 
Government Operations, U.S. Senate, Washington, D.C., August 
1974, p. 1. 

4/Public Law 93-426, approved on September 30, 1974, and signed 
- into law by President Ford on October 1, 1974. 
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ir!w:.;tr ifL s~:~cc t.i;r> koredn ii\ar, depressing the incentive to 
i f;‘,~c’s t ; s,i!c>r--s/aluati.on of: the dollar; and further business 
it~vc:stment. uncer taint-y iis a result of the many forms of 
incrcc;?;in;j Go,Jernmenc intervention in the market. 

In our lj76 report 5/‘, 
:>r1or tarji.r 

we stated our belief that the 1973- 
111-74 :; we r e fostzred by prior periods of depressed raw 
mati.r iols pir ices. This, in turn, tended to inhibit capacity ---.--- investment ano expansion L lie did not develop this point further 
i-J6.?CausC?, ;t that tirr,e, the major issues seemed to center around 
questions of hullether the shortages were caused by a looming 
dcp:letion of the korld’s r-esource base, and the possibility of 
cartel formation and consequent price manipulation for key 
minerals other than oil. 

Since that time, however, there has been a continuing 
kroulem kith intermittent shortages of some materials (such as 
cement in 1977-1978, cobalt in 1978-1979, and titanium in 
1974-1960) and price problems with others (such as copper, 
aluminum, lumber, platinum, and gypsum board). Capacity problems 
ir: many basic materials industries are being cited increasingly 
as a factor in the current rate of inflation. Yet, amid grow- 
ing calls for the “reindustrialization” of America in response 
to these and related economic issues, the processes surrounding 
file creation or insufficiency of basic materials capacity still 
seem to be overlooked and poorly understood. 

-.- -----L---- Cjilsc t ives scoe 
and Methodology -.---- 

Against this background, GAO had two basic objectives in 
preparing this report. ‘Ihe first was to provide a general primer 
about materials capacity and its importance in order to enhance 
pub]. ic understanding of these issues. This is the purpose of 
Lnapter 2, bhere we define “industrial capacity” in our materials 
broouc ing sector, where we note some of the difficulties encoun- 
terea in measuring and monitoring materials capacity, and where 
we describe the relationship of capacity problems to other contem- 
sordry economic concerns such as trade and productivity problems. 

Our second objective was to re-examine the causes of the 
materials capacity shortages during 1973 and 1974, and to examine 
wnat has transpired since that time to affect the prospects of 
future shortages. GAG performed this work because of continued 
Congressional interest in materials problems, and to provide the 
Congress with additional information as it continues its legisla- 
tive oversrgklt activi.ties in this area. Therefore, in Chapter 3 

5,‘“J.s. Eependence on Imports of Five Critical Minerals: -. 
Imp.:1 ii,at ions anti Policy Alternatives” (IC-75-82, Jan. 29, 
19’76, r:acJF: 16) . 



we examine the capacity shortages of 1973-1974, and assess their 
significance and causes. In Chapter 4, we conclude with a summa- 
tion of the relevant events in the latest business cycle peak 
and future capacity problems in key materials industries. 

The information and analyses used to satisfy our objectives 
were drawn from a variety of sources. To reconstruct and evaluate 
the significance of the 1973-1974 shortages, we reviewed records 
of Congressional hearings and floor debates, testimony before the 
National Commission on Supplies and Shortages (NCSS), and official 
data prepared by Government agencies such as the Department of 
Commerce. We also drew upon our own previous reports, as well as 
the reports and case studies prepared by others, that described 
the circumstances surrounding the 1973-1974 shortages and the 
actions needed to deal with them. 

We also reviewed and analyzed events reported by a broad 
range of trade journals over a fifteen to thirty year period. 
These sources provided most of the data on business trends--mate- 
rials prices, investments, and profits--that shaped capacity de- 
cisions in the years just before the 1973-1974 shortages. 

Some of our data had inherent limitations. Although list 
prices for materials are published, transaction prices in the mar- 
ket must be inferred from other sources. Information on attitudes 
and competitive orientation, as well, has to be inferred from be- 
havioral and other unquantifiable evidence. Capacity utilization 
data, if available at all, can also be imprecise, and comparisons 
among industries or over time must be made with caution. Another 
limitation is that little systematic data exist for pollution 
clean-up costs and capacity retirements prior to 1973. 

hie used a variety of analytical techniques in examining the 
causes of the 1973-1974 shortages. We were looking for an 
explanation of why materials were in short supply and other 
manufactured products were not, as well as why shortages took 
place during 1973 and not during previous business cycle peaks. 
Additionally, we reviewed other explanations of the shortages 
which were offered in and after the shortage period, notably 
in the 1976 NCSS study, “Government and the Nation’s Resources.” 

Finally, we conducted numerous interviews with industry 
officials, trade association representatives, and Government 
commodity specialists and policymakers. These interviews, aug- 
mented by data in official Government publications and reports, 
were particularly helpful in our analysis of the events that 
have transpired since the 1973-1974 shortages. 

Even though several Federal agencies collect and use data 
on materials capacity, a review of their programs was outside 
the scope of this report. Furthermore, since we did not critique 
their actions preceding or during the 1973-1974 shortages, we di< 
not ask for their comments on this report. 
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CHAPTER 2 

MATERIALS AVAILABILITY DEPENDS ----w---e- 
ON INDUSTRIAL CAPACITY -- __--------- 

What do we mean by “industrial capacity”? For the purpose 
of‘ this report we define industrial capacity for materials as the 
measure of maximum output that a plant, firm, or industry can 
produce when demand is unlimited and prices allow for a reason- 
~ibie return on investment. 

Why Capacity is Important ---.- ---_ -------_---.- 

When ciemand exceeds potential output, bottlenecks usually 
occur in the manufacturing process leading to a situation refer- 
red to as “bottleneck inflation.” The Wharton Magazine contained 
an interesting observation on this in an article by a former 
senior staff member of the Council of Economic Advisers l/: - 

“A bottleneck can emerge at any stage-of-process, 
usually because of a shortage of labor, capital or 
materials and sometimes because of a shortage of 
services 1 ike transportation. In recent times, 
however, the shortages have tended to arise in 
industries which manufacture primary commodities 
and they have been due to a shortage of physical 
capital --plant and equipment--rather than of labor 
or raw materials or services. And shortages in 
such industries can be far more deleterious in 
their effect than shortages in industries which 
produce finished goods. m . In fact the further back -7 in the processing chain a shortage occurs, the 
greater its potential impact because there is a 
larger number of industries that rely on the 
mater ial. ” 

A vivid illustration of this point was provided by the 
cement shortages which have periodically affected the economy 
cli.11: ing the late 1970s. During the fall of 1978, for example, 
one Congressman from a mid-western metropolitan area wrote 
to GACj about the problems caused by the cement shortages in 
nis district. AI He reported that there had been a strong surge 
i:I concrete prices (from $26 per cubic yard to $60, or an 
incre;ise of 130 percent.1 r anti that the local labor force (e.g., 

I;Popk Lrl , Joel, “Early Warning For Bottleneck Inflation”, 
Wharton Kacrazine (Summer 19771, page 55. Dr. Popkin _-__-- ..__ -._ _-1---- ___ 
worked for the Council. during the 1973-1974 shortage period. 
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cement masons) had oeen reduced to a two or three day work-week 
despite an abundance of on-going construction projects. About 
the same time, a Labor Department official told the Council on 
Wage and Price Stability (COWPS) of a similar impact from 
cement shortages in another large metropolitan area: 

“While it is not possible at this time to estimate 
tile full multiplier effect, the initial impact in 
Chicago for cement masons alone is a 50 percent 
decline in job opportunities.” 2,’ 

Industrial capacity in basic raw materials has also emerged 
as one of the factors underlying recent concerns with “supply-side 
econom its . ” Three interrelated but separate problems--produc- 
tivity, trade imbalance, and undercapacity --comprise the triad of 
these supply-side concerns. These problems in turn are thought 
to have a significant influence on inflation, slow economic 
growth, a weak dollar, and persistently high levels of unemploy- 
ment. 

In one sense, inadequate capacity is central to supply-side 
concerns. If a lack of capacity causes a shortage, then the 
productivity of downstream industries will be affected. Produc- 
tivity in manufacturing was stagnant from early 1973 to mid-1975. 
Short supply at home also creates greatly improved export oppor- 
tunities for other countries. Cement shortages in 1978 and 1979 
virtually forced imports to triple. In this way, capacity prob- 
lems can exacerbate productivity and trade problems. 

In another sense, however, the nature of capacity problems 
tends to be in contrast to those of productivity and trade. 
Capacity problems tend to be intense but brief; a mater ial may be 
in short supply during one business cycle upturn, but not during 
another. Capacity problems can also usually be counted on to pass 
during recessions. Productivity and trade problems, however, tend 
to be more persistent and long-term, although somewhat milder in 
their short-term effects. 

At first glance, undercapacity seems the simplest of the 
three problems to correct --simply build more capacity. This 
was done when bottlenecks in materials capacity were encountered 
during the Korean bar. Provisions of the 1950 Defense Production 
Act and the accelerated amortization provisions of the Internal 

2/0ctober 4, 1978, testimony before the Council on Wage and - 
Price Stability by Edward M. Hogan, Director of the Chicago 
Construction Coordination Committee, Labor-Management 
Services Administration, U.S. Department of Labor. 
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!;c’JCnue i;oc-le were used to createe incentives for new industrial 
,‘;-ikdd ii \, y---illater ials industries received up to 80 percent of the 
: \>nds s 0 d 1 I 0 c: a t e cl . The problems of productivity and trade 
c d 11 I: c) t k, e G 0 1 v e cl s 0 d i L e c t 1 y . 

however, +he creation of new capacity is not quite that 
s 1 “fl;‘ ! c * It is an expensive process- -significant additions to 
mater i al s capacity often cost millions, even hundreds of millions, 
of doilarc--.-3:)d a lengthy one, often taking upwards of five to 
t. c ri y e a r s to complete. As the decisionmaking environment for 
t~~jziness grows more complex and uncertain, both the cost and the 
lead times for investments in capacity are likely to grow. The 
capacity problem thus emerges as one almost as intractable and 
complex as thase presented by productivity and trade. In fact, 
it is difficult to see how solutions to any of these problems 
car; be [:ur sued independently I 

Problems Encountered in ----------- ---7----- Measuring Materials Capacity .- -- ..-. -^-..-._-_.-_-_.---_-_--_- 

L~hen we refer, in this report I to industrial. capacity for 
rater- ia I. s , we are referring specifically to those industries 
Liriatl product: metals, chemicals, paper, petroleum products, and 
i:~i lding supplies. There are a number of public and private 
or;;anizations which monitor capacity utilization for the entire 
i::(Y<):?omy---the Federal Reserve Board, the Bureau of Economic 
Analysis at- the Department of Commerce, the economics department 
of hcGrah-H i 11 , and Wharton Econometric Forecasting Associates 
lnc:. , among others. Trade associations, the Bureau of Mines and 
the De~Jart.inent of Energy maintain capacity Statistics Of physical 
output for specific commodities. Each of these groups, however, 
faces a similar problem in providing this service--that of 

illf?aStir- ing capacity utilization. 

one kjasic problem is that the nominal stated measures of 
pnysical capac:i.ty may not. necessarily be what a given industry 
C ii rl .:ctual]) L,:roduce on a year-round basis. Nominal capacity is --- 
d I;’ ~2 d 2.; 1.1 r e , based on machine ratings, of how much the plant and 
ci;IIi;jment car! produce when they operate 24 hours a day, every 
u a ;$ :‘, i the year, Practical capacity, the more useful but less --I__ 
rcJi.;I.:r 1.+2d f Lgure, rr,easures the output that can be obtained from 
ai .; oj.,erab:‘tC f acilit iec based on actual running experience with 
txjjertt:c; tiownt imr-t and normal maintenance thrown in. 

~~c’I.:~LIs~: the oprrating practices and counting conventions 
5 a r \“’ 1 _I :*jmony d:fLerent materials producers, estimates of practical 
capacity 1: and thus capaci.ty utilization) may vary from estimates 
0 f non: i in ;A 1 c apac i t :: by greater or lesser amounts. This means 
ti;$Jt << ;lt’:II i:,al Jtl’j:Zii tz.on rate of 85 percent in the cement 
1 1) .‘j L ,‘1 ‘: L’ I . . \ k, .: , c 0 I’ ., e x ,xn~:: :. 0 , ~.ay have a very different meaning than a 
i.‘r~lri~;;ir~ ;ii,s! i f : Lj ur c ir: the alurrinum industry. For cement, it mean- 
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that capacity is operating very close to preferred rates, with 
only limited excess availabie before touching off significant 
I;r ice r ises and/or shortages. For aluminum, it means that capa- 
city is still running 15 Fercent below practical maximum, thus 
allowing considerable room for increased production. Because 
materials production is capital intensive, measures of capacity 
in these industries have much more significance for the upper 
limits of production than for other manufacturing industries. 

As a final note of caution, a number of factors, including 
the new economics of energy, have made much of the capacity 
counted on the books obsolete under current economic conditions. 
The new economics of energy, for example, have probably rendered 
part of the Nation’s capital stock obsolete. Such high cost 
capacity is usually idle until shortage-induced price hikes can 
justify its operation. In August 1978, the Federal Reserve 
Board Chairman alluded to this, saying, “Many studies show that 
we are near the point now where using additional existing capa- 
city brings on high-cost capacity and this adds to inflationary -- 
pressures. ‘I 

The Relationship Between 
Capacity and Shortages -- 

Post-kar history shows that capacity shortages are a problem 
only when the economy has reached or lies near a business cycle 
peak --that is, when demand is high, unemployment is relatively 
low, and the Gross Domestic Product is at or near its potential. 
Changes in capacity are, for the most part, uniform, relatively 
predictable, and difficult to alter on short notice. The 
problems more often arise with projecting demand, which usually 
fluctuates much more rapidly, sharply, and often unexpectedly. 
Shortages of: capacity rarely occur during recessions because, by 
definition, the level of demand is usually less than what it was 
during the previous business cycle and less than the long-term 
investment profile for any given industry. 

The warning flags of shortages building within the economy 
include depletion of inventories; firming of prices and cancella- 
tion of discounting practices: rising prices in spot markets; 
increasing lead times for the delivery of products; placing 
customers on allocation, and giving preference to established 
customers; and rising capacity utilization rates. 

Business cycle peaks ine’vitably produce tight markets for 
materials but only rarely produce shortages stemming from inade- 
quate capacity. Both are characterized by firm or rising prices, 
growing lead times, depleting inventories, etc. The difference 
between the two is imprecise and mostly a matter of degree. 
Shortages to which we refer --those of 1973-1974 and later alum- 
Inurn, cement, benzene, or magazine paper shortages--have featured 
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:jj.ot. pr’!i8t,s at least fifty percent. higher than producers’ list 
pr lc-fs , uneXpCf.‘i’ted delays in supply, and some downstream disrup- 
t i ii I; s , ‘1 icjht mar kcts, roughly speaking, have less extreme 
i:!i:3ractf2r istic,; . 

h t1 a t is more oif:ficu‘l,t, however, is determining, for any 
1, ii I: t- 1 c- #.j 1 a I: :; i t. u a t. i 0 n , why a capacity shortage developed. Was it 
t 2 0 i: a u CI i I.., f. i (:’ e .cJ we r f2 too 1 0 w , perceived risks to investment too 
i-1 I. ‘3 h , or ‘were desired rates of return “unrealistic”? Were the 
CO:-:‘CS of meeting environmental standards a factor, or were energy 
C’ ;, ‘; t I’; t- 0 ;j 1 CilZlE: ? Were potential taxes too burdensome? Or, were 
t.rjf s1,or taqes due to something less fundamental --such as construc- 
t:. i 0 n o c ! a y!‘S I bi+eak-in difficulties, or the vagaries of timing? 

rrl , .  L,~e basic motlcl of capacity formation is that capacity is 
1 ikely ?rJ be adequate to meet projected demand when the total 
~:,.~yoi f on new investment. is sufficiently high. Another way of 
i:icwing the process is to assume that all current costs are 
.-:overed oy existing pr ices, leaving as other criteria 

--the differential cost of environmental controls 
f-or new versus old capacity, 

--the uifferential cost of energy for new versus 
01~~ capacity, 

-“-possible gains from technological improvements, 

igh ---af.ter-Lax capital costs we 

--operating profit, and 

,.---market growth prospects. 

ted by risk factors, 

i/u r 5; Li * 1 I fr’ I,’ ” ‘ int.o capaci.ty problems prior to, and since, the 
137 j ~1974 shor t;iges suggests three basic problems as sources of 
i.’ cl &J a C’ 1 t y 5; hi; r t. a g e s . 

L I Lxcsessive price discounting. This weakens earnings and ---“.-- --_.__.-.__ “--.-r I__________ --.- 
r-,xpc c*t~cad ret-urns on Invest.ment. ‘ In such situations even nearly 
1. Ii 1 : (‘Li~IdC. 1 t y .I i. il i zat ion does not allow much improvement. This 
b’ uppi., 1.: t !i, It! !:el irlf among producers that excess capacity character- 
1 z F:J :; ttle :risfket--a belief that may persist even when utilization 
f ii 1: e i: a;..,j,r oath t.Irre range that normally triggers expansion. This 
1 r1(‘1.‘l-‘;]::(.:i: t I:je Ijela>j III expanding. Such a pattern was reflected 
I !I tflc’ 1 ‘..i?j caiJi;lcit.y ShOr ti?ges, and in part the recent cement 

.r; t 10 I t d g c. :. ! : i ! 9 7 8 II Cverl; stringent price controls could produce 
,f’ i Jh 1 1 a I. t’ : 1 ( ‘C t i; ., 

r 
i a i‘O:.i:. probi.t3ms. Prices coild alLow for good profits, but ___.-..._ -- -.-. -.- 

IIt’k’ c.‘i,j~di.~-i t I k;C CC)ii!f?$; ver~j ~ost.!y relative to existing capacity. 



Lengthy permit processes, differentially higher prices for 
energy, or prolonged problems in getting capital would do this. 
The current trend toward locating new aluminum production 
capacity offshore reflects the influence of these factors. 3/ 
New electrical power contracts, if available, cost considerably 
more than the existing ones (from which good current profits 
are being made). 

3. Capital exhaustion. Prices and costs per se might allow 
expansion but firms might be so financially exhausted by years 
of weak earnings that they lack the capital to expand. Industry 
officials contend that if problems arise with domestic steel 
capacity in the coming decade, they will be largely attributable 
to a shortage of capital to finance necessary modernization and 
expansion. 

None of these factors is absolute. It should be noted that 
a generalized inability of industry to raise the risk capital 
for expansion will exacerbate all three of these problems. 
Another point to note is that capital investment is not necessar- 
ily synonymous with creation of additional capacity. In this 
regard, Barry Bosworth raised an important issue in his 1976 
article “Capacity Creation in Basic Materials Industries.” 4/ 
He showed that investment outlays per se are an unreliable 
indicator of capacity changes. The steel industry invested 
virtually the same amount of money in the 1950s as in the 1960s. 
The key difference, however, is that the industry added 50 million 
tons of new capacity in the 195Os, and only one-tenth of that in 
the 1960s. Correlations performed on capital expenditures in the 
paper industry also find very weak relationships between invest- 
ment outlays per se and changes in capacity. The point that 
should be kept in mind is that investment and capacity formation 
have different dynamics and that what increases one may not 
increase the other. 

We turn now to a brief review of the 1973-1974 shortages, 
with an assessment of their significance and causes. 

2/“Domestic Aluminum Resources: Dilemmas of Development”, 
(EMD-80-63, July 17, 1980). 

4/Bosworth, Barry, “Capacity Creation in Basic Materials - 
Industries, ” Brookings Papers on Economic Activity, -- 
2:1976. 

10 



CHAPTER 3 

THE SHORTAGES OF 1973-1974: _--- 
THEIR SIGNIFICANCE AND CAUSES __-___-___-___ -__ 

Even at the height of the oil embargo, a McGraw-Hill poll 
found that the oil boycott had less of an impact on business 
than the capacity shortages. 

"The energy shortage, such as it is, has still had 
only a modest impact on over-all business. To this 
point, shortages of other materials and capacity 
limitations have been major causes of the slower 
tempo of business." 1/ - 

Similarly, the Economist observed in mid-1973 that "the recent 
slowdown in growth was caused by . . . bottlenecks in supply . 

. . the American industrial machine is being slowed down by 
serious delivery problems." 

Virtually every material used for industrial production was 
difficult to get during the shortage years of 1973 and 1974. 
Aluminum, for instance, which traded at 21-l/2 cents per pound 
in early 1972, cost traders around 50 cents per pound in 1974, 
if they could get it at all. 2,/' Similarly, benzene, a precursor 
to half of all petrochemicals, traded at 21 cents per gallon 
in 1972, but cost over ten times that much in the spot markets 
of. 1974. 3/ Overall, data from the Department of Commerce 
show that-industrial materials prices nearly doubled during 
this period, moving from a second quarter 1972 average of 
120.3 on its index to a second quarter 1974 average of 230.7. 4/ - 

An excerpt from an article published after the shortages 
in the Brookings Papers on Economic Activity provides some in- --------T----~T- dication of their significance in a historical context: 

"These are extraordinary changes. During the 
115 years that the Economist index for all com- ---- 
modities (including foodstuffs, but excluding 
fuels) has been compiled, in no year have com- 

l/Business Week, Jan. 4, 1974, page 13. - ------ -_- _--- 

i/Spot market quotations from Metals Week, 1972-1974. -. -- 

J/Spot market quotations from Chemical Marketing - - 
Reporter, 1972-1974. ---. -.__-- 

4,/Bosiness Conditions Digest, Table 1, December 1974. _____---... ^ - ._.._..-___ --._- --_ 
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modity prices risen as rapidly (63 percent) as 
they did from 1972 to 1973 and in no three-year 
period have they risen as rapidly (159 percent) 
as in 1971-74.” A/ 

Other items in short supply at the time--food, fuel, and 
fibers-- were clearly related to the pressure of a growing world 
economy on a finite resource base. Some analysts also ascribed 
materials shortages to a similar shortage of raw minerals. Yet, 
what did prevent greater materials output was actually a lack of 
physical processing capacity in the United States, and to a lesser 
extent, the world. The bottlenecks, in a sense, were preventable. 
If investment in materials processing capacity had been greater 
during the early 1970s , many of the subsequent shortages could 
have been avoided. Instead, by early 1973, virtually all mate- 
rials sectors were running their plants flat-out, with customer 
demand still rising. 

Previous Analyses of the Shortages 

The most prominent analysis of the shortages was contained 
in the 1976 NCSS report, Government and the Nation’s Resources. 
NCSS rejected the view that the materials shortages resulted from 
a depletion of minerals from the earth’s crust. Instead they 
cited three causal factors 

--a worldwide surge in demand that began in 1972 
which prevented this country from relieving the 
pinch with relatively cheap imports as it had 
done in the past, 

--insufficient productive capacity in the materials 
industries stemming from a low rate of capital 
formation, and 

--a shortage mentality which spurred purchasing agents to 
order in excess of need, and manifested itself in exces- 
sive inventory accumulation. 

To explain the insufficient productive capacity, NCSS noted 
that the capital stock of materials processing industries grew 
very slowly after 1966, even as the capital stock of other indus- 
tries continued to grow at traditional rates. NCSS focused on 
several factors relating to the influence of Government regula- 
tions which, they claimed, accounted for the poor investment 

z/Cooper, Richard, and Lawrence, Robert, “The 1972-75 
Commodity Boom” , Brookings Papers on Economic Actzvity, 
3:1975, page 673. 
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r t2 i.: 0 r d . T’hey included the progressive overvaluation of the dol- 
lar, the uncertainty engendered by environmental legislation, and 
pr ice controls (imposed in 1971) which complicated both investment 
i: nd production decisions in the early 1970s. Additionally, NCSS 
nl::tea the steep decline in corporate profits after 1966 but only 
for the economy ds a whole. 

E’r om a policy standpoint, according to NCSS, Government was 
tne one at fault for its failure to appreciate the impact of its 
actions: 

“Price controls were a compounding factor whose long-run 
effects seem not to have been fully grasped by many 
observers. The fact that the cost of meeting envi- 
ronmental and occupational safety and health regul- 
ations would be likely to divert some funds away 
from capital expansion should have been evident but 
seems to have been underrated. . . . To the extent 
that economic impacts were considered, each law or 
regulation was viewed largely in isolation.” a/ 

The NCSS study placed great weight on the Government’s role 
nr:,:! activities in bringing about the circumstances which led to 
materials shortages in 1973 and 1974. However, we believe that 
otner factors--particularly developments in the materials indus- 
tries during the late 1960s and early 1970s --may have been equally 
:t. not more significant as causes of deficient materials capacity 
whicr: limited output. For example, an argument can be made that 
the strong emphasis on growth in the materials sector during the 
late 1960: led to rapid debt accumulation, keen price competition 
and, as a result, unprecedentedly low profits during the 1970-1971 
recessi on . . * This reduced both the incentive and ability of these 
frrrns to invest in further capacity expansion. 

Hackyround - _.._. -_ to the Shortages .- --___ --..--_-..--_I - 

Cxplaining the circumstances which resulted in deficient 
mater ials capacity in 1973-1974 requires exahmining the particular 
characteristics of the materials industries and how they reacted 
to events of the prior ten to twenty years. Our explanation is 
inherently related to short-term and cyclical phenomena and does 
not pretend to be a definitive account of the overall investment 
process. Fundamentally, decisions to add, retain, or retire capac- 
ity remain based on expectations about future market conditions. 
:‘h a t ~:ILS process works for the most part is confirmed by the 

c./Nt-ti.o;ial Commission on Supplies and Shortages, Government -. ’ 
and the Nat ion’s Resources, Government PrintingOffice, -76, -___. .--_-_. .“_ -------- --.--_- -.. -- -- 
p. 59. 
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relative lack of shortages in the economy (at least until re- 
cently) . Nevertheless, an explanation of what happened when the 
investment process did not support the materials needs of the eco- 
nomy helps in understanding some of the factors which can prevent 
adequate growth in future materials capacity. 

Materials industries differ from product industries in that 
all materials of one sort (e.g., ammonia) are so similar that 
different producers must sell them at virtually identical prices. 
Products (e.g., copy machines), on the other hand, are usually 
different and their producers can sell them at different prices. 
If materials prices vary, customers will quickly switch to the 
lowest price seller, reasoning that since what is being purchased 
is identical then the lowest price is the best value. Even if 
product prices vary, customers will purchase from a variety of 
different producers, since each product may offer a different 
array of qualities and features whose relative worth will depend 
on what the customer may need. Differences among products may be 
emphasized to give each producer some insulation against the 
others. This protects each of them against being unilaterally 
dragged into a price-discounting contest. 

Because materials must be similarly priced, it is relatively 
easy for an aggressive producer (who is sufficiently large) to 
lower the industry’s price in the act of lowering its own. If a 
number of producers try to undersell one another, the result can 
easily be a price war. 

For materials industries, this means that surviving reces- 
sions is a potential problem. Since most firms have excess 
capacity during recessions and since their factories have to be 
paid for whether or not they are being used, there is always a 
temptation to run the factories flat-out and sell the last bit of 
output at a price just sufficient to clear a small profit. 
However, as business behavior in the 1949, 1954, 1958 and 1961 
recessions showed, materials industries managed to avoid that 
behavior, and they survived those recessions with their profits 
intact. There was, in effect, a tacit target operating profit 
that firms demanded for their output. Even though further indi- 
vidual transactions would make money at lower prices, such prices, 
were they to prevail industry-wide, would make it difficult for 
firms to survive recessions. In this way, industries revealed a 
preference for maintaining. unit profit margins over sales growth. 

During the early 196Os, there was a temporary, but funda- 
mentmental, change in this behavior --the goal of sales growth 
began to be seen as a better route to higher earnings than 
retention of the traditional emphasis on high unit profits. 
This change started a sequence of events that culminated in the 
materials shortages of 1973-1974. Although the evidence on this 
point is somewhat indirect, the shift can be detected in the 
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trade press. For instance, Business Week looked back over this 
period and noted: 

"Many companies caught up in the growth fever 
that hit its peak in the mid-1960s, acquired 
new product lines or entire companies, and 
put the emphasis on sales rather than profits." L/ 

Similarly, an executive of a mid-sized aluminum company was 
quoted in the November 14, 1970, issue of Business Week: 

"A lot of these guys have tremendous egos. They 
want to build the biggest company and grow-grow- 
grow. . . But what is it all worth if you don't 
make any money?" y 

The December 11, 1965 issue of Chemical Week noted: 

"Lately many companies have found that the only 
way to make the most of opportunities that have 
come along has been to borrow and in some cases, 
at least, the result has been impressive . . . 
Growth-oriented management can be expected to 
borrow as needed for such purposes." 9-/ 

A final example comes from Pulp and Paper, which quotes this 
comment by an executive of a mayor paper manufacturer to a con- 
vention of printing executives: 

"To understand what's happening in the paper 
industry today, we should take a look at what's 
been going on in the past. During the 5Os, 6Os, 
and early 70s the name of the game in the paper 
industry was expansion. Expansion at almost any 
cost. Expansion regardless of economics. So 
what happened? Capacity outpaced demand and as 
a result our industry conditioned yours to the 
habit of expecting cheap paper whenever you 
wanted it." g/ 

What is most important, however, is that this new orien- 
tation towards the importance of growth demanded different 
strategies among manufacturers and a substantial influx of 
outside capital. 

Jan. 5, 1974 R page 50. 
Nov. 14, 197 0, paw 30. 
Dec. 11, 196 5, page 22. 

I "North Amer ican Re view," (1973) I 
page 20. 
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fi a I 1.; i ;3 L t: 1: I: e L’ c of products needed money to finance sales 
r=;rswt n i!~~;t.~si.me:?ts , such as new product development , improving 
C(OL 201: cl t 1:' 
bL1 i i0 i 11,. 

LI:lca'llt~ p extending the marketing and sales apparatus, and 
t 11 <a white-collar infrastructure necessary to do this. 

Malll.i1 dC’t -11 c.!d C: f materials had to do things differently. 
cOUlCi I:()? LfJ1.y 011 

They 
new products to boost growth since the basic 

c,:,m:;iod i r ‘, .I: :3 t.- c 1 i ;j 1. :; , strictly spedking, are the same from year to 
y e a I: , If~txustry growth comes from displacing other materials, 
from srll:,r;titution, and from the growth in products that use mate- 
r i a I c, . Xorpi’;ra*t growth comes from greater market share per se. 
T’heref’or $2 I p r 0 d L.l c e ; s cf materials had to shave prices just under 
tnose o! competing firms and make inroads into their actual or 
p;;ter:t<dl market..s in order to grow. 

Bo t. h 5 t. r a t e g i 13 s needed outside capital to work. Makers of 
p r o d u c t 5; hsd to pa;y for accelerated product development and infra- 
s t t u c t it r ‘;Y , d i’! d producers of materials had to compensate for 
tem;lor:;ir i1.y lower margins necessary to increase growth or decrease 
the .;y)r inkage of market share W As a result, from 1964 to 1970, 
t.i;e ;scenc!ence of growth as a corporate goal was supported by an 
increase in net liabilities per sales at a rate five times faster 
t h d n p r f’ V i (J 'i ! : historical rates (1947-1964). 

‘The rapid accumulation of debt, as depicted in Chart 2, was 
def inite, signifi.cant, and unprecedented. On average, manufac- 
tur ing firms accumulated two cents worth of added cash flow, 
through debt increase, for every dollar in sales--a flow rivaling 
retained earnings over that six-year period, 1964-1970. 

The Eff-ect of the 1970 Recession 

The price shaving that characterized materials industries in 
the mzd tcj late 1960s was tolerable to individual competitors only 
s 0 1 0 n g ci :i ~.:>‘,.terall capacity utilization was high. Less aggressive 
firms W~iulcI not. lose many sales because each firm had only so much 
capar:i.ty LO fil.1. Yet the price-shavi.ng acted to erode the tacit 
margins ti~at had previously supported unit profits and prevented 
areater discounting in recessions. Periods of such temporarily 
Geak demand :-;~ch as late 1966 (petrochemicals), 1967 (paper, alu- 
ITiifllIJII) : ~2nd !.i?!.C2 1966 (Steel) , revealed a significant potential 
ior deep price discounting under excess capacity. Indeed, ferti- 
i izer producers, whose sales saturated the potential market in the 
latc 13GOs, achieved overcapacity in 1968 and from that point on 
b e y a t-t I 0 s i II cj m 0 n e y . Never theless, good markets through 1969 hid 
s u c l-1 p I: 0 1 ) 1 e RI : 5 for other materials industries. 

?“;+.. 14 70 t-ecess i on opened spare capacity throughout the 
rr:ut~.ridl:r i2tJuctsii:S,, tind price competition suddenly intensified. 
Acj cj K e s ,s 1 v c. ~~.arj:etinq practices most likely set off the discount- 
: ny , but ti-l$? pc-csence of spare capacity meant that everyone had 
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Chart 2 
Ratio of Net Debt to Quarterly Sales: All Manufacturing Corporations 
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to meet (or i:e;!t) the market’s lowest prices to sell at all. At 
that stage, i t: is difficult to make a clear distinction between 
init 1.61 or (<efensi.ve price-discounting. The essential feature of 
the 197C recession was that the tacit price margins (which earlier 
had inhititead firms from pricing just to cover marginal costs) had 
been er x~ed ::ly several years of growth-oriented marketir., . It 
therefore became difficult for any firm to estimate in advance 
where its competitors would stop in offering discounts. There was 
no place to hold the Line. 

The intensified price discounting took its toll on profits. 
Comparing profits per sales dollar in 1971 and 1961 (the last 
comparable rec:ession year) shows that profits for materials indus- 
tries rar,qed from 49 to 81 percent of what they had been ten years 
ear 1 ier (sc!e Table 1). Conversely, profits for product industries 
were at least 84 percent of, and usually much greater than, what 
they had been ten years before. Most of the relative drop took 
place between 1969 and 19’71, reflecting the sudden impact of 
over caFaci ty on earnings. 

Manufacturers of products managed to fare better in 1971 
because the latter recession was slightly milder and output was 
closer to potential. Since their growth aggressiveness did not 
manifest itself in price-discounting, such firms found it easier 
to witlhscand recession by reducing much of their white collar 
infrastructure-- employed in advertising, research and development, 
internal consulting, and public relations--that was acquired 
during the heyday of growth (white collar unemployment in 1970 
reached a thir t.y-year high). 

For manufacturers of materials, however, the recession simply 
added to the pressures on prices and this induced further dis- 
counting * Aluminum, for example, listed at $.29/lb. but traded 
below $.22,;‘1b. for most of the recession. These industries had 
war ked themselves into a price trap, one which was all the more 
significant because capacity utilization was higher in 1971 
than it had been in 1961. ll/ - 

The unprecedentedly low earnings from 1970 to 1972 had a de- 
pressing effect on both old and new capacity. Many firms re- 
vi.ewed their capital stock, much of it needing modifications to 
meet polluti.on abatement requirements, and decided to make some 
plant closings. Others figured that a market which featured such 

il./Capacity utilization in steel, for example, was 78 percent in - 
1971 3::: dppo;;ed TV 69 percent- in 1961; for aluminum, the figures 
were 38 ;+ercent vs. 77 percent; for cement, 88 percent vs. 73 
per cent ; for paper, 92 percent vs. 85 percent; and for petroleum 
94 percent- LTS. 89 percent e 



TABLE 1 

PROFITS ON SALES OF MANUFACTURING SECTORS: 
1961, 1971 AND RATIOS 

Sector 1961 1971 Ratio 

Paper 
Steel 
Basic Chemicals 
Nonferrous Metals 
Stone, Clay and Glass 
Petroleum Refining 

(1972: 

Automobiles 5.5 4.6 .84 
Miscellaneous 3.6 3.2 .88 
Rubber 3.8 3.6 .95 
Aircraft 1.8 1.8 1.00 
Electrical Machinery 3.5 3.5 1.00 
Other Machinery 4.1 4.2 1.02 

Tobacco 5.6 6.1 1.07 
Other Chemicals 6.6 7.1 1.08 
Food Processing 2.3 2.6 1.13 
Textiles 2.1 2.4 1.14 
Metal Processing 2.5 2.9 1.16 
Instruments 5.4 7.2 1.33 

Printing 2.8 4.1 1.46 
Leather 1.1 2.0 1.82 
Apparel 1.3 2.4 1.85 
Furniture 1.6 3.0 1.88 
Wood 1.9 4.4 2.32 

4.7 
4.6 
8.2 
5.3 
5.8 

10.3 

2.3 .49 
2.6 .56 
5.0 .61 
3.3 .62 
4.5 .78 
8.3 .81 
6.6 .64) 

Source: Federal Trade Commission, Quarterly Financial 
Reports. 

weak pricing was not one in which new capacity was likely to 
return good earnings. A number of trade officials cited "over- 
capacity" as the source of low industry earnings, and argued that 
it must be eliminated in order to return to adequate profitabil- 
ity. This explanation seems curious given the fact that many of 
these industries were on the threshold of full capacity utiliza- 
tion and subsequent shortages. In essence, prices were failing 
to give the correct signal that more capacity was needed. From 
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(1953 to 1968). Industrial production, similarly, grew at a 4.1 
percent annual rate between 1968 and 1973 --again slower than the 
historic rate of 4.5 percent a year (1953 to 1968). 

Inventory accumulation (i.e. change in non-farm inventories) 
was 1.2 percent of the gross domestic product in 1973, Stock 
building thus added to materials demand in 1973; but to no greater 
extent than it had in previous business cycle peak years--1950 
(1.7 percent of gross domestic product), 1951 (2.1 percent), 1955 
(1.1 percent), 1966 (1.7 percent), 1967 (1.1 percent) or 1978 (1.0 
percent). Hence, although potential demand may have been 
excessive, actual output or inventory accumulation was not. 

It is worth noting that industry had to strain to meet even 
these moderate levels of peak output. For example, steel mills 
reduced tolerance specifications on many shipments, pigment 
plants and paper mills limited the number of grades offered in 
order to reduce machinery downtime, and petroleum refiners reduced 
octane levels one point. Such actions indicate that capacity was 
unprecedentedly deficient relative to a normal business cycle 
peak. 

Price controls can create shortages when they discourage cap- 
ital formation and raise long-term demand to unrealistic levels. 
Even over the short run, keeping prices below the level which 
equilibrates supply and demand will create shortages. Therefore, 
during 1973 and 1974, price controls did influence how efficiently 
a limited supply was to be allocated. However, they appear to 
have had much less effect in decreasing the growth of materials 
capacity in the early 1970s --and were thus not major causes of 
the undercapacity which characterized materials production. 

It is true that on August 15, 1971, when price controls were 
imposed, the operating margins of materials producers were at 
their lowest. Materials producers, therefore, had particular 
problems in restoring normal profit margins while controls were in 
force. For this reason, many fault price controls for having been 
a major cause of undercapacity. In 1978, an economist with the 
National Bureau of Economic Research found that price controls 
ended up raising prices, and cited as explanation the “conven- 
tional wisdom” that they “discouraged business from adding to 
plant and equipment and thus reduced the potential output of the 
economy. ” 12/ - 

However, the effect of price controls in the expansion of 

ii/Blinder, Alan S., and Newton, William J., The 1971-1974 
- Controls Program and the Price Level, an Econometric Post- 

hor tern, National Bureau of Economic Research Working Paper 
279; also Blinder, Alan S. as quoted in Business Week, Feb. 
26, 1979, p 12. 



m d t. e I i d 1 : I (: i.: i,, C1 1:: I t y m a y : In fact, 
be I ieved . 

be less than conventionally 
i’or example y at the outset of controls, there were 

many I‘IoII;I;::~; !)ri.ces which were lower than the legal limits allow- 
able !! llC: if, 1 i, C c0ntr01.s program and which did not recover their 
f 0 r iTIf r 1 eve: i c; until 1973. 
reinfori: irig bar , 

These include aluminum, copper, steel 
and retai I gas01 ine. Steel and chemical firms, 

among 0 thC:i 5 I were al.lowed to raise their average nominal prices 
h y a certcin amount but could not achieve these prices in the 
mar ketpl ZC-C: throughout much of 1972. 

Secr~nclly, because prices were being discounted heavily from 
the late 2960s through 1972, controls on nominal price levels had 
only ti m 21 I: 5; i n a I impact. on the actual discounted transaction 
prices 01 most mat.eria?s industries until after the summer of 
197%. :.iti.ni:e r,ew capacity takes at least 21 months to install, it 
i s :I n 1 i k e 1 y that the controls program significantly delayed pro- 
ject::, tf1,a.t would have been due onstream before mid-1974. By 
then, S 11 0 r t. a y e s were on their way out. 

Cther Factors in the Shortages -----.--.- .._.- -_- -_-... -- 

‘I’he world--wide economic upturn during this period had a dis- 
tinct effect on the inability of imports to relieve domestic 
shot- tages, bit. not on the fact that there was basic undercapacity 
at home. Had imports been available, however, it would have 
marked the first time that the United States was dependent, to 
that extent, ;jn imports to get it through a business cycle peak. 
Previous peaks i.n the mid 1950s and the late 1960s found the do- 
estic economy to be relatively self-contained for most materials. 

Ln d secondary way, we believe that the initial implementa- 
tion of envizanmental standards did make some contribution to the 
1973-1.974 shortages. 

Cnv ironmental controls, acting in concert with the heavy 
di.scountving of materials prices, may have had a bearing on deci- 
c isions to acid new capacity. L3/ This is because the controls --- 

1 ?j/Env ir. onmen t.al controls in the early 197Os, as a rule, meant a -- 
10 percent surcharge for the costs of new capacity. Given the 
historic two to one capital-output ratio for materials in- 
vest.ment., as well as some standard amortization and financing 
assumptlor!s, we estimate that it would have taken two cents 
per pretax sales dollar (about one cent in after-tax profits) 
to def r-a’? the cap’ltal costs of pollution control. This two 
percent CC,S;. compares to the four or five percent which 
m a t. e r- i a 1. s p r i ., -es would have had to rise before manufacturers’ 
r; t 0 t i t 15 ! II irhe 1971 recession would have been brought up to 
normal. 1or’ recessions of that magnitude. In other words, 
thi: weakened ability to recover pollution control capital 
e x p e n c: i t u I’ c, G on new capacity hurt half as much as the poor 
prof itah i?5; alone did. 
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imposed requirements on new capacity which had to be met in a mar- 
ket where prices had not yet risen to reflect the cost of such 
controls on existing capacity. In addition, older plants--faced 
with retrofit requirements-- were frequently of marginal profit- 
ability, not worth further investment and therefore candidates for 
closing when such investment was required. Both effects reflected 
the weak materials markets of the 1970-1972 era which did not give 
producers much confidence that environmental costs could be passed 
forward to customers. If they had to be absorbed, then marginally 
profitable capacity expansion (or retention) would be made unprof- 
itable and thus postponed. 

In addition, as noted in Table 2 below, the fall in the ratio 
of debt to sales among manufacturing firms from year-end 1969 to 
year-end 1973 indicates that resources available for investment 
exceeded the incentive to invest. For this reason, it also seems 
unlikely that money used for pollution controls would have other- 
wise gone into expanding capacity. 

Given the confusing picture presented to most producers by 
the materials ’ market immediately preceding the shortages, we be- 
1 ieve that environmental controls merely reinforced the existing 
disincentives to investment and thereby played a much more limited 
role than has previously been suggested. 

Table 2 

The Ratio of Net Debt to Quarterly Sales for 
Selected Materials Industries: 1969 and 1973 

Ratio of Net Debt Ratio of Net Debt 
to Quarterly Sales to Quarterly Sales 
Year-end 1969 Year-end 1973 

Nonferrous 1.184 

1.105 .912 

1.066 

Stone, Clay & Glass . 563 . 576 

Chemicals 

Petroleum Refining 1.051 . 804 

Source: Federal Trade Commission 
Quarterly Financial Reports. 
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Aftermath 

The shortages of 1973-1974 were largely ended by the reces- 
sion of 1975. Paradoxically, the excessive inventories that had 
been built as a hedge against the shortages contributed to the 
severity of the ensuing recession. Once the end of the shortages 
became clear, there was little need for these hedge inventories 
and an abrupt and sharp decline in orders followed. This cut 
demand to recessionary levels. 

In the next chapter, we will examine the presence of capacity 
problems in the latest business cycle peak (1979) and we will 
identify certain factors that may have a bearing on the adequacy 
of materials capacity in the future. 
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CHAPTER 4 

TRENDS THAT MAY SHAPE THE STATE 
OF MATERIALS CAPACITY IN THE 1980s 

Capacity deficiencies can hinder the economy in the 1980s. 
Over the last decade, new obstacles have arisen to inhibit 
domestic capacity formation. These include regulatory costs 
and delay, uncertain energy costs, potential import gluts, 
and capital availability problems. Each of these, by itself, 
is capable of hindering the expansion of capacity within specific 
materials industries. Taken together they raise the possibility 
of significant capacity problems to a level of national concern. 

Capacity Problems Continue 

In the fall of 1979, under a headline entitled "Capacity 
Utilization Goes Nearly to the Limit", Business Week observed: 

"The Federal Reserve Board's recent revision of 
its capacity utilization figures shows that the 
current inflation is more attributable to capacity 
shortages than previously thought. The figures 
for manufacturing as a whole changed only slightly, 
with capacity utilization in December 1978, moving 
up half a point to 86.8 %. In three sectors, how- 
ever, there were large revisions, which indicates 
that production was straining against very real 
limits. Metals were revised upward by 5.3%, to 
96%; textiles were raised by 5.9% to 87.8%, and 
paper by 7.1%, to 93.9%. For these industries, 
the capacity utilization was close to the 1973 
p-k r when the "capacity shortage" was seen as 
the major inflationary force." lo' 

In short, materials capacity problems have continued to 
plague the economy. This has occured despite the economy's gener- 
ally weak recovery from the 1974 recession, despite a slowdown 
in the growth rate for materials and, in some cases, despite a 
new increase in imports of some materials. If demand for mater- 
ials had grown at historical rates, capacity for almost all mat- 
erials would have been deficient by late 1978 or early 1979. 

Capacity problems since 1978 have been more sporadic and, 

l-/Business Week, Oct. 1, 1979, page 18. 
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in most cases, less 
and 1974. 

severe tnan those which took place in 1973 
Ey early 1979, the steel industry had worked itself 

up very close to full capacity, making supplies tight but 
not short-. 2/ 
industry. 

Capacity utilization was also high in the paper 
Magazine grade paper was short for several :-ears, and 

newsprint was tight throughout 1979. A combination of a crude 
oil pinch in 1979 and deficient catalytic reforming capacity in 
domestic refineries hurt the production of benzene, toluene, and 
xylene. Benzene prices, for instance, rose from 65 cents a gallon 
in the spring of 1978 to $2.40 a gallon a year later. 

In a few instances, however, the problems prompted analogies 
to the situation just five years earlier: 

“Most of you experienced the shortages of 
1973-1974. The 1979 shortfall in titanium 
supplies virtually duplicates the 1973-1974 
shortfall.” A/ 

Chart 3, below, shows what has happened in the last few years to 
lead times for aircraft-quality raw materials as a result of the 
shortages of aluminum and titanium capacity. 

Aluminum smelters world-wide worked at full capacity (when 
they had electricity) starting in early 1978. Strong demand 
outstripped production and deplet.ed inventories so that by early 
1980, shortages had doubled the spot prices of aluminum over their 
levels of a year before. Prices of tin and lead nearly doubled 
in that period. Shortages of silver, molybdenum, cobalt and 
tantalum pushed their spot prices to levels as much as five to 
ten times higher than in 1978. 

Cement and gypsum shortages during this period were compar- 
able to, or even slightly more severe than, the 1973 experience. 
Cement shortages started in the Southwest in 1977, spread to 
most of the western half of the country by mid-summer of 1978, 
and began to affect eastern markets by the fall of that year. 
The shortages became so bad that construction contractors in 
North Dakota, for example, were forced to seek cement supplies 
from as far away as South Carolina. Average cement prices rose 

Z/Shortages in steel were prevented by a significant shift in the 
balance of steel trade between 1973 and 1979; net imports of 
steel in 1973 were 11.1 million tons; in the year between July 
1978 and June 1979 net imports were 15.6 million tons. 

2j’Excerpts of a speech by William L. Swager, Battelle 
Memorial Institute, reprinted in the American Metal Market, 
May 22, 1979, p. 18. 
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Chart 3 

Lead Times in the Aerospace Industry 
for Titanium and Aluminum Sheet and Plate 

WEEKS 
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01 L I 1 1 I I I 1 1 
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Source: Testimony given by Phillip Vassallo, Senior Vice 
President of Grumman Aerospace Corporation, before 
joint subcommittee hearings of the House Committee 
on Science and Technology, October 23, 1979. 

29 percent from 1973 through 1974, and 30 percent from 1977 
through 1979. 4~' The pattern was similar for gypsum, with the 
national average price of gypsum board moving from $44 per thou- 
sand board feet at the beginning of 1977 to $66 per thousand board 
feet at the beginning of 1978. Prices then moved to $99 per thou- 
sand board feet by the end of 1978 and then to $114 by the end 
of 1979, with customers in many cases being put on allocation. &' 

/Prices f.o.b. plant, taken from the Bureau of Mines monthly 
survey of Minerals and Materials. 

S/Data from the Bureau of Mines' Mineral Commodity Summaries, 
1978 (p. 71), and 1979 (p. 67). 
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1.r jj c 5 e :,I oblems, although not as extensive as those which 
0 c c 1.1 r I I' i? in ‘1973 and 1974, helped move the economy to what many 
fell: was iLS suppl y potential in 1979 and then into what one pro- 
m L n e n ! f#-:rt.~ast.er described as the first supply-induced recession 
in modern I!. S. history. 6-/ 

Pr ospe?c:T s f'or the Future --m..-,..--.- 

I)UI iny 14'79 and 1980, a recurrent message in the trade press 
for materials was the warning of shortages in the decade to come--- 
par1icular1;1 for steel, aluminum, copper, and petrochemicals such 
as t~th~~let-~~ I 1 benzene, and ammonia. For example, even though aiu- 
minus capacity is expected to grow by three to four percent a year 
through mid-decade, recorded announcements of new capacity are 
one or two percent a year behind, This would create conditions 
for chronic shortages of aluminum in the foreseeable future. It 
is :liffic::Ll;c to locate a materials sector for which adequate 
capacity availability is assured through the 1980s. 

We identified several broad trends that will have a bearing 
on capacity decisions during the coming decade. Awareness of 
these factors, and their possible implications, is important 
because they go to the heart of current concerns over the basic 
health of the U. S. industrial base. 

The Enerqy Factor 

Materials industries are typically energy-intensive. up to 
half of zhe costs of such diverse materials as aluminum, ammonia, 
cement, chlorine, or ethylene can go to paying for energy in fuel 
or feedstock form. Rising energy costs also helped retire capac- 
i t y i I? rr a r> y' of these industries during the 1970s. 

Ones er.ierqy-related capacity problem has to do with the influ- 
ence of the existing energy cost structure over decisions to add 
new capacit.y. During hearings before the Council on Wage and 
Price Stability, on October 4, 1978, cement industry officials 
testified that future energy costs provide a major element of un- 
certainty in their industry with respect to decisions about future 
capacir),. 'This is also true in both the aluminum and ammonia 
industry where existing contracts for natural gas and electricity 
are as little as $.40 to $1.00 per million BTU respectively, and 
new cent-t.a(:ts will probably go for over $3.00 per million BTU. 
Since exisring contracts determine the base for prices, the new 
h i q tic-1 r co :; f. b will tend to have an inhibiting effect on new capa- 
c 1 t y . In CJCIZ report, "Domestic Aluminum Resources: Dilemmas of 
Devel opmen I " (EMD-80-63, July 17, 1980), we noted that these 

G/Business Week, "why Supply-Side Economics is Suddenly - -I__ 
~opulii~ Sep. 17, 1979, p* 116. 
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problems would probably persuade American aluminum companies to 
locate new smelters outside the United States, and this has 
started to occur. 

Environmental Regulations 

Even though the capital costs of environmental regulations 
appear to have peaked, having declined 40 percent in real terms 
since 1975, these standards will continue to affect capacity 
growth because: 

--The lead-times necessary to win approval for new capacity 
have increased due to extended permit requirements. 

--New capacity will have to meet tougher requirements than 
those imposed for the retrofit of old capacity. 

--Expenditures for the installation and maintenance of pollu- 
tion control equipment will continue to provide significant 
competition with expansion needs for scarce capital. 

--There is uncertainty concerning the enforcement of new 
types of laws dealing with toxic substances, surface 
mining, and occupational hazards. 

Of these, the long process for obtaining permits appears most 
likely to have a bearing on the timely growth of capacity, The 
1977 Amendments to the Clean Air Act, especially their monitoring 
and testing requirments, can easily add a year to the permit pro- 
cess and more if there is any controversy surrounding specific 
capacity projects. There is a greater risk involved in trying 
to gauge the need for capacity as far as three or four years 
ahead, compared to the two years ahead once required for new 
capacity. This may push operating rates closer to peak levels 
before new capacity can add to supply. 

With regard to the other effects, the stricter requirements 
on new capacity discourage modernization. When the capital costs 
of new capacity are increased, industry prices (based on the costs 
of existing capacity) must rise a like amount before the original 
incentive is restored. Greater lead times, competing capital 
needs, and uncertainty over the future costs of regulatory en- 
forcement all have a significant but unmeasureable effect on 
capacity expansion because they complicate the business decision- 
making environment and increase the risks to timely investment. 
Even a cursory reading of the trade press since the 1973-1974 
shortages leaves little doubt about the increased sensitivity 
of these industries to the investment risks posed by the enforce- 
ment of these standards. 
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i.‘d*td1 klisks and Imports -" -,-..,_ 

capital risks in expanding materials capacity have become 
conseq(!enti al ,I ?, typical economically sized integrated steel mill 
c an c (3 s 7 t I 0111 $1.5 co $4.0 billion: an aluminum smelter, $300 
million r:;) $ I. .O bii.1 ion; a petrochemical plant or a paper mill, 
$100 CC, ,!, 7 0 2 rt i 1. 1 i 0 n . Compounding these circumstancec is the high 
debt-equity ratios that materials industries have reached in 
recent years (see chart 4). With all the current difficulties of 
raising money in the equity market, the materials industries, 

WhOUli cl(;;lt..-equity ratios exceed those of orher industries, are 
also 1 imfted in their ability to raise debt. A recent study by 
the State or North Dakota looking at the feasibility of their 
building a cement plant concluded: 

"Inf-lar,ion and environmental restrictions have pushed the 
price tag for new capacity up to $100 to $125 per annual 
ton. Since the minimum level needed for efficient pro- 
duction is about 500,000 tons, any company contemplating 
expansion is talking about outlays of at least $50,000,000; 
a lot of money in an industry where the company with 
the largest profits earned only $35,000,000 last year and 
where debt ratios are already averaging about 308." 3/ 

A final factor concerns the future influence of imported 
materials. Imports per so do not lead to capacity shortages. Im- 
ports of aluminum, for example, may well be needed to compensate 
for insufficient smelting capacity in the United States. Most 
capacity problems in the past, and perhaps those of the future, 
can be traced to prices that were too low to encourage expansion. 
To the extent that imports weaken the domestic price structure, 
or to the extent that they capture a portion of the domestic 
market, they could dampen the expansion of domestic materials 
capaciry. This, in turn, could lead to structural inflationary 
pressures during future business cycle upturns. 

Over a 11 GAG Observations -*.-1m---I 

CACJ has prepared this report as part of its continuing ef- 
forrs t(~! appraise the causes and consequences of the materials 
problems t.hat continue to affect the American economy, and there- 
by assist the Congress with its legislative oversight activities 
in this area, CJne of the most persistent problems identified by 
our work is lack of an institutional capability, that transcends 
individual agency concern's, a- to monitor and analyze emerging mat- 
er1al.s iss6es and to provide policy guidance on a continuing 

7/'An Aniilpis of the 1978 Portland Cement Shortage in North -- -,-- 
Dakota ar-id a Delineation of Possible Solutions to the -.-I__ 
Shorta=, Business Industrial Development Department of the --- 
State oC N:'I~ 1.;~ Dakota, December 11, 1975. 
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Chart 4 
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basis. '!‘X1i* nE:t-d for such a capability has been a recurring theme 
of our K~:~~‘:‘t. t 7:. In its absence, Government cant inues to respond 
to FIldt.~I~ iS1.S ‘pKObleJnS in a piecemeal fashion, and generally after 
the fact . 

‘i’he importance of mater ials capacity has been officially 
recoyn i zed iri at least one respect, the nation’s defense, as 
at tested to :-)y the Defense Production Act of 1950. In broad 
terms, one of the main purposes of that act was to promote the 
n1aint.enani.c oi the industrial infrastructure necessary to the 
Natiorl’s security in times of war. This aspect of materials 
pal icy seems likely to receive continued attention, given the re- 
cent. 1 I’ expressed concerns by the House Armed Services Committee 
OVC?K d potential “resource war”, and the resurgence of interest 
in “strategic minerals” and the surge capabilities of our indus- 
trial. base I 

lfowever , while import-ant, such approaches are not the whole 
story. Equally important, and what this report suggests has been 
largely overlooked, is the broader relationship between materials 
availability and the overall health and performance of the econo- 
my * It is in this context that the materials shortages of 1973- 
1974 derive part of their significance. The bottlenecks and 
i.nf lat ion that accompanied those shortages marked the first time 
that concerns over materials were generated by the working of a 
peacetime economy. 

In our work, we have repeatedly encountered the tendency 
to view materials problems as the step-child of other issues. 
However, recognition is slowly growing that this nation’s ability 
to produce and process materials--although often at odds in 
n;any important respects with other important national policy 
thrusts (e.g. , environmental policy, land use, energy policy, 
worker health and safety, trade policy)--is essential to a heal- 
t h y , growing r and inflation-free economy. 

keflect;nq this recognition, the Congress enacted, on October 
21, 1980, the “National Materials and Minerals Policy, Research 
anu Development. Act of 1980” (P. L. 96-479). The act aims to 
estab!i:;kl d cYoherent national materials policy and coordinated 
program:: io assure the availability of materials critical to the 
econom i (: we 1 I --being , national defense, and industrial production 
of the United States. It defines ‘“materials” to include nonfuel 
materials, and minerals. The Congress considers that notwith- 
c; t a n ci i r-1 g the Mining anti Minerals Policy Act of 1970 (30 G.S.C. 
21a), the Dnited Stat-es did not have a coherent national minerals 
pal icy. 

‘i’he 1980 Act mandates that the President, through the Exec- 
utive Of fzcc: of the President, (a) coordinate the activit.ies of 
responsii-,I<: ;?epartments and agencies in the materials area, and 
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(i5) sss.~me certain specific responsibilities, including assessing 
Federal policies at all stages of the minerals cycle, including 
tax :>olicies. It 
aqeni ie s 

also assigns several Federal departments and 
cpecific responsibilities. The legislative history of 

the 198r? Act indicates that the Congress aimed to make the Execu- 
tive Office of the President the locus of responsibility for coor- 
dinating and developing Federal materials policies, rather than to 
assign it to a particular Federal Department or agency. “Elevating 
tile leadership role to the Executive Office of the President 
should assure that departments and agencies will be permitted to 
exercise their responsibilities with an oversight of decision 
and policy coordination provided by the President.” ?,I 

In addition, recent hearings by the House Armed Serices 
Committee on materials problems and the health of the U. S. indus- 
trial base are expected to result in legislative action during the 
97th Congress. 

he believe the materials capacity problems discussed in this 
report provide further evidence of the continuing importance of 
materials issues and the need for greater attention to this area. 
Evidence suggests that the threshold for capacity expansion in 
materials. industries is being pushed cLoser to peak operating 
ievels than in the past. This means that there could be less 
slack than supposed for non-inflationary growth during a period of 
normal expansion in the business cycle. Strong inflationary 
pressures from the manufacturing sector, in other words, may arise 
earlier in the cycle. Furthermore, recent work has suggested 
that the equilibrium between capacity utilization and inflation 
may lie at lower utilization rates than previously thought. 8,’ 

GAO believes these trends provide a basis for concern, es- 
pecially given the growing dialogue over the need for industrial 

l/U. S. Senate, Report No. 96-937, Sep. 12, 1980, p. 6. 

8/See Rose McElhattan’s “Estimating a Stable-Inflation Capacity- - 
Utilization Rate” in the Economic Review of the Federal Reserve 
Bank of San Francisco, Fall 1978, pages 20-30. Although many 
economists believe that the historical peak of capacity utili- 
zation must be surpassed before inflationary pressures arise in 
the domestic, nonfarm business sector of the economy, McElhat- 
tan’s analysis suggests that pressure starts to build much 
earlier--once the operating rates exceed 82 percent, “Once 
capacity utilization exceeds the range indicated, the increased 
inflation tends to become imbedded in future inflation, with 
the current period’s higher prices being reflected in the 
next period’s expectations. Our analysis suggests that when 
the operating rate rises above the full-capacity range, its 
return to that range will be accompanied by higher rates of 
inflation. 

33 



revitalizatior. Therefore, as the Congress and the new Admin- 
istration move to deal witn the economic problems that seemed 
to multiply during the 197Os, GAC believes that the problem of 
ossur ins a6equat.e capacity in our basic materials induz _ -ies 
Ir,er its sustained and high-prior i ty attent ion. But, Government 
policymakers must also be sensitive to the possibility that in- 
discriminate warnings of imminent shortages could precipitate 
the same kind of panic buying that exacerbated the 1973-1974 
sl:or tayec. Additionally, they should also recognize that broad 
policy ac:t.ions could affect Individual industries in different 
ways, producing desired effects in some while not affecting or 
being counterproductive in others. 

Finally, the capacity problems outlined here bear a striking 
resemblance to the more general circumstances thought to be 
plaguing American industry and which underlie the current calls 
for a program of economic revitalization. Many materials indus- 
tries have been plagued with almost chronic problems of poor 
competitiveness. That circumstance, combined with cyclically 
weak earnings and high debt ratios, has made it difficult for them 
to attract the capital they need for modernizing and expanding 
capacity. Since materials production is especially intensive in 
energy use and potential pollution, the costs of saving energy 
and cleaning the environment have compounded the materials 
industr ies ’ capital problems even more. 

It is these industries, however, which stand at the front 
of the American industrial infrastructure and, as this report 
has tried to show, play an important role in its performance. 
That relationship has been overlooked too often in the past. It 
is imperative that it not be overlooked in any conscious efforts 
to revitalize the American economy. 

308411 
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