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Background Information

Chapter 22

Projection of 1975 Materials Demand*

Part I. U. S. Materials Demand

As THE PorULATION of the United States grows and as the
productivity of labor increases, the United States will produce
an increasing flow of goods and services and in doing so will
use up increasing quantities of materials. Any policy designed
to guide us in the future must recognize this fact.

But policies must depend not only on recognition of such

_ growth but also on its prospective magnitude. Will the Nation’s

needs for steel, or copper, or oil increase by 50 percent in the
next generation or by 250 percent? Will mineral reserves, at
prospective rates of consumption and discovery, last for 25 or
for 100 years? Clearly, different policies may be appropriate
for different rates of growth. ‘

The choice of policy depends, however, on the broad order of
magnitude of the prospective growth rather than on the precise
amount. For few if any of the materials under review would
the appropriate policy be different if the materials demand of
a generation hence should be 100 percent larger rather than
50 percent larger than at present. For example, if our resources
would last 29 years at the lower of these two growth rates, they
would last but 25 years at the higher rate; if they would last
11 years at the lower rate, they would last 10-years at the

higher rate.

Tndeed, serious difficulties would arise if much more preci-
sion than this were vital to correct policy judgment. The forces
that govern economic growth and development are themselves
not regular enocugh to enable us to allege that a 60-percent
growth is likely while a 75-percent growth is not. Accordingly,
the projections of materials requirements presented below do
not purport to be predictions but only indicators of the size of
the problems the United States islikely to face. .

- WORKING POPULATION AND PRODUCTIVITY

The continued operation of the traditional free-market econ-
ony of the United States at high levels of employment is as-
sumed for the long-term future—both because it i5 an avowed
objective of national policy and because, even, in the absence
of such a policy objective, we would want to provide a flow of

#By-Arnold €. Harberger, Johns Hopkins University.
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materials certain to be great eneugh to support economic
growth, A defense program continuously adequate to meet any
external threat is taken into account. It is also assumed that
no all-out war will occur during the next generation, not be-
cause all-out war is unlikely but because the nature and extent .
of the materials problems following in the wake of such a con-
flict cannot be foreseen. Needs are accordingly projected on the
basis of peace and prosperity in the constant shadow of war.

THE LABOR FORUE IN 1975

The Bureau of the Census estimates that in 1975 there might
be about 146 million people 14 years of age and over in the
United States. Some reduction of birth rates from recent peaks
is assumed, but, owing to the small proportion in the total 1975

 labor force of people as yet unborn, the estimate would not be

changed by more than 10 percent even if very high birth rates
were to continue, Historically, the Iabor force, except for war-
time emergencies, has constituted a remarkably stable fraction
of around 56 percent of the population 14 years of age and
over. Applying this percentage to the Census estimate, the 1975
tabor force would be 82 million pérsons. Of this total we assume
that 4 million will be in the armed forces, 7%/ million employed.
in agriculture, and 2Y/; milion (about 3. percent) unemployed.

THE GROSS NATIONAL PRODUCT

The number of hours per worker is expected to be reduced
by about 15 percent, while product per man-hour is expected
to Tise at about 214 percent per year, The assumed rise in man-,
hour productivity is somewhat in excess of the historical aver~
age rate of increase of 2.1 percent per year, but continued high
employment, together with a rate of increase of capital per
worker somewhat in excess of that which prevailed in the past
quarter century, should make such growth feasible. Much of the
increase of output of the past 25 years was ‘actually achieved
in the 15 years 1935-50 in spite of the fact that the needs of
the greatest war in history were in competition with the demand
for producers’ equipment. ' '

The joint result of the projected changes in the working
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to preduce them, or how much they will add to the future de-
mand for any material. They may even, by substituting for old
products, reduce the drains on some materials, but again there
is no basis for determining which materials will be thus affected
nor by how much.

ALLOWANCE FOR TECHNOLOGIC CHANGES

‘Whereverpossible, allowance has been made for technologi-
cal changes that are likely to be effected under recent price
relationships, If, as with sulfur used for petroleum refining, the
plants currently being built use less of a material than the
average of plants now in operation, it is assumed that the
plants to be built over the next 25 years will also use Tess. Like-
wise, where the virtual elimination of a material from one of
its current uses appears to be clearly in progress (as in the case
of tin for collapsible tubes), the future requirement arising
out of that use is cither eliminated or reduced.

PROJECTING MAJOR AGGREGATES AND END-USES

If no changes were envisaged in the composition of the goods
and services that together make up the gross national product,
the projected increase of 100 percént in gross national product
would imply an increase of 100 percent in all materials require-
ments, However, the composition of gross national product
will surely change in the next 25 years. The long-term tend-
encies of growth and development are: (a) to increase the
Incidence of Services Th Thé expenditures of consumers, and
{b) toincrease the extent of fabrication that materials undergo
before they find their way into final products. The first of these
tendencies is somewhat obscured In avallable statistics, which
show a decline in the ratio of expenditure for services to total
consumer expenditures, from zbout 38 percent in 1925 to about
31 percent in 1950, The 1950 figures have been widely recop-
nized-as being low because of the influence of rent control in
keeping the aliowance for housing services below the prewar
proportion. In addition, the definition of services used in com-
piling the statistics does not include the service components in
food and other expenditures; these components have expanded
in the past relative to total consumer expenditures and will
probably continue to expand in the future. '

These tendencies toward increased fabrication and incteased
expenditures for services lead to the presumption that the need
for materials will increase somewhat less than in propoition to
- gross national product. An additional and more forceful argu-
ment can be presented with. respect to those materials, partic-
ularly metals, that are used largely in the making of durable
goods. Demand for these materials may be expected to move
substantiaily in proportion to the durable goods components
of the gross national product. These particular componenits
were at unusually high levels in 1950, but 1975 (which, to
repeat, should be considered as a typical year in its decade)
cannot be expected to be influenced by features peculiar to the
1350 postwar period.

The arguments supporting this’ proposition, on which are
based many of the projections in this study, are giver in the
following pages first in general terms and then are expanded
.and illustrated by specific examples. Over the 25.year period
that began in 1925, durable goods as a whole (gross private

domestic investment plus personat consumption expenditures
on durable goods) averaged 18 percent of the gross national
product; in 1950 these components constituted: 27 percent of:
the gross natignal product.* Thus an increase of only a third
in the absolute amounts of these components would succeed
in restoring the average past ratio if; as we have assumed, grogs
national product is to double between 1950 and 1975,

PLANT AND EQUIPMENT- EXPENDITURES

The components that most directly and sirongly mfluence
the growth of gross nationat product are producers’ expend-
itures on plant and durable equipment, These items provide
the capital base on which industrial production may expand.
Depending on whether the war years are mcluded or excluded,
the producers’ durables part of this base averaged, in the
quarter century prior to 1850, between 5.6 and 6.3 percent of
the gross national product.  In 1950 it was 9.5 percent of gross
national product. An increase of less than a third above the
1850 level of these components, together with the projected
doubling of gross national product, would restore by 1975 the
same relationship between. producers' durables expenditures
and gross national product as helped to double gross national
product in the past generation, _

Because the labor force is not expected to increase quite as
rapidly in the next 25 years as it did in the past, somewhat more
rapid growth of cooperating capital must be allowed in order

- to'yleld the same percentage increase in the total product. The

producers’ durables component is therefore projected as con-
stituting about 7 percent of gross national produet in 1975, as
opposed to its somewhat lower past average figure. The pro-’
jected rise in this component from 1950 to 1975 is thus about
56 percent. ) o

Private nonresidential construction averaged, over the past
25 years, between 2.2 and 2.5 percent of gross national product,
measured in constant prices. In 1950 it constituted almost 3
percent of gross national product. An increase of from one-half
to two-thirds over the 1950 fevel would be sufficient to restore
the average past relationship to the doubled- gross national
product projected for 1975, This component of the gross na-
tional product is projected: as increasing by 50 percent in the
next 25 years, the projection being based on the predominance
of producers’ plant eonstruction in this category, and on the
rclation between the number of workers and plant space
needed. Although the ratio of plant space to workers employéd
need not remain constant as techniques of production change,
there is considerable stability in these techniques. The projec-
tion takes into account the fact that space is also required by

- the machines and tools, the numbers of which are expected to
- grow more rapidly than the laber force. :

RESIDENTIAL CONSTRUCTION - o .

Residential construction is most closely related to the number
of individual houscholds. For 1975, 62%% million individual
households are estimated, and it is assimed that there will be
a dwelling unit for each flousehold. Of these dwelling units an
estimated 300,000 to 600,000 will have to be replaced in 1975,

*Except as otherwise noted figures for gross national product and its
components are taken from the Economic Report of the Prasident, Jul
1951, . o P
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consumer expenditures. and durable goods expenditures imply
that 11.8 percent of the money that consurhers spend will go
to buy durables, This is only a little above the average that
consumers allocated to durable goods over the past 25 years,

so that they need only retain the average past pattern of ex- -

penditure bn.other things in érder to yield sufficient demand
for the total of goods and services that we believe may be
produced in 1975,

Of course, there may be reallocations w1tl'un the nondurable:
categories, with services possibly gaining at the expense of food
and clothing. But it is well to recall here that expenditures
for food and ¢lothing are not as unresponsive to changes in
income as one might supposc. It is true that the amount of
food and clothing consumed is determined largely by the total
population, and does not increase much as the average man
gets richer. But it is wrong to move from this belief to the
assertion that as the -average man gets richer he spends no
more money than before on food and clothing, What is more
likely to occur is a shift from lower quality to higher quality
food and clothing, as indicated by the fact that the percentage
of consumer spending allocated to food and clothing actually
increased in the last generation.

Readers must interpret with care the pllcture that emerges

from the above analysis of an Increase in aggregate durable
goods requirements of 50 percent or less in the coming gen-
eration. In particular, the conclusion should not be drawn
that there is a basic, long-term tendency for durable goods
demand to increase at only half the rate at which the gross
national product expands. The main reasons why there s ex-
pected to be-a relatively slow. growth in durable goods demand
between 1950 and 1975 are to be found much more in the
péculiarities of 1950 than in any such long-term tendency.

THE ABNORMAL DURABLE~GOODS
PRODUCTION OF 1850

The fundamental economic function of durable-goods pro-

duction is twofold: to replace worn-out items and to expand
the total stock in a fashion consistent with the pattem of growth
of the over-all economy. In 1950, and in fact in afl postwar
years, durable goods production performed even more. Since
the war there has been a race on the part of durable goods pro-
duction to meet the needs that it perforce failed to meet during
the war years and to help the stock of durable goods to catch
up with the wartime and postwar growth of the economy as a
whole. Automobiles constitute -the most striking example. 1f
merely the fundamental long—term function of automobile pro-
duction had been fulfilled, say in 1949 and 1950, the increase
in the stack of cars would have been largcly dependent upon

the increases in population and disposable income, Yet more

cars were added in 1949 and 1950 {over 7 m:ihon) than people
were added to the population, and for this net increase there
was probably spént more than the 15 billion dollars (at 1950
prices) by which disposable income, in 1949 and 1950 to-
gether, exceeded the annual rate of 188.6 billion dollars thai
prevailed in 1948.

Two further examples may be .offered, If residential con-
struction were to increase along with gross national product,

there would be produced between 1950 and 1975 almost 50.

million dwelling units, and there would be added in 1975 a

new unit not for every 25-ycar-old married couple but for 80
percent of all 25-year-old persons. If the output of television
sets were in increase in proportion to gross national product,

and if television sets, Hke radios, were to last for 10 years or

more, the 1975 stock would be so large thaf twao sets could be
placed in every household. The implausibility of these cxamples
reflects the unusual incidence of the growth factor in 1950,
Once stocks of durable goods have attained their normal rela-
tionships to population, gross national product, and other ag-
gregates, there would first be a falling off of the demand for new

- products and thercafter a rate of increase either about as great

as that of gross national product, or slightfy higher than the

- rate’ .{ growth of population, depending on what are the rele-

vant determinants of the stock of the.goods in question. Be-

- cause the timing of this transition frem postwar to normal rela-

tionships is not known, nor whether it will be smooth or pre-
cipitous, the path by which the projected levels are likely to be

" attained cannot be predicted. Nor, indeed, can it be alleged

that 1975 will not be another “special” year. The requirements
with which this study is concerned are not those engendered by
the- fortuitous transfer of long-term needs from one year to
another, but those reflecting the underlying necessities and’
consequences of over-all economic growth and development.

OTHER END-USE
AGGREGATES

Aside from end-uses already projected, there are a number
of others that are especially important in estimating future
materials needs, as discussed in the following paragraphs.

TELEPHONE INDUSTRY

"The telephone industry is projécted to require no more mate-
riale-in 1975 than it used in 1950. At the beginning of 1950
some.40.7 million telephones were in use in the United States,
and during the year a net addition was made of some 2.3
million, Since the life of a telephone is reckoned at 15 years,
the number of replacements in 1950 were about the average
number of telephones installed in the years around 1935, or
about 2 to 2.5 million. Maintenance of an installation rate of
4 to 5 miltion new and replacement telephones per year would
permit between 60 and 75 million tejephones in use by 1975.
Tt is difficult to see how the projected economy would be willing
to pay for more. Similiar conclusions are indicated by an
analysis of the wire needs of the telephone industry, for in 1950
the Bell System made 2 net addition of 9.4 million miles to
the initial stock of 147 million miles of wire.

FARM MACHINERY

Output of new farm equipment constituted almost 2 percent -
of the gross national product in. 1950, as opposed to a past
average of less than 1 percent. Thus no. increase at all in the
absolute level of cutput of such equipment would provide in
1975 a ratio between investment in farm equipment and gross
national product greater than that which prevailed in the past.
Farm-type tractors are a good example. Mere maintenance of
1950 output of aver 500,000 such tractors would be more
than adequate, with a normal life of well over 10 years, to pro-
vide a tractor for every man on the farm in 1975.
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THE, PROJECTION OF
SCRAP SUPPLIES

~ Many of the issues of materials policy in the metals field
relate o the problem of. obtaining sufficient supplies of new
metal or ore. The demand estimates refevant to these problems
_are therefore-estimates of probable future needs for new mate-
rial, not for the total of new material plus material recovered
from scrap: If somehow future requirements could be fully
and indefinitely met from scrap, there would be no policy
problem

" Diemand for new.material cannot be estimated direcily,
since for all the metals treated here there are numerous and
quantitatively important uses that can be met equally well
from scrap or from new material, A large percentage of con-
-sumers are indifferent as to which they use, To determine

the demand for new metal, it is necessary first to estimate total

demand and then to subtract from it the probable amount of
scrap that will be returned for reuse. :

Supplies of scrap may change considerably from year to
year, since large stocks are typically held by junkyards, auto-
mobile graveyards, and the like. Underlying the supply of scrap,
howcvcr, there is a fundamental long-term regularity, rooted
in the fact that of each year’s productxon of 2 metal the amount
ultimately recoverable and the average length of time that
must clapse before recovery are both reasonably well deter-
mined. The ratio of scrap to total supply will vary with the

. percentage recoverable, with the rate of growth of the total
requirement, and with the time lag in recovery. Furthermore,
"as the rate of increase in total consumption gets smaller, the
significance of the timme lag. decreases,

‘Relevant data are lacking for precise estimates of future
scrap ratios, particularly those relating to the length of lag in
recovery from specified end-uses. The necessary tools are pres-
-ent, however, for making intelligent statements regarding them.
Thus, barring wide changes in the end-use pattern, if the
projected rate of increase of total demand is about the same
as that of the past,-the same scrap ratio can be used for*1975
-as is now prévalent. If the projected rate of increase is greater
than that of the past, a lower scrap ratio must be projected,
and vice versa. It is also possible ta determine, from common
knowledge, whether the lag in scrap recovery from particular

end-uses is rélatively long or relatively short, and on this basis, -

knowing the approximate percentage of recovery, to estimate
the approximate average future s scrap ratio, For example, one
may be eonfident that the steel in antomobiles will not return
- to the steel mills until well after 10 vears, while it is equally
certain that the lead in batteries will return for reuse after
something less than 5 years.

NEW SCRAP NOT INCLUDED

The scrap referred to above is only that knowni as “old scrap,”
- 1. €., material that has been part of 2 final product. “New
scrap,” which is usable waste material generated in the process
of manufacture, returns for reuse after a negligibly short lag
and does not enter dnrectly into the projection of demand for
new materials,

The rationale behind this special treatment of new scrap
can be seen most clearly by dividing the economic process into
three parts: raw materials production, the manufacturing

process, and the consumption (or purchase) of final products.
The need for materials, seen from the consumption level, is
determined by the purchases of final products. Tt includes the-
materials actually embodied in the final products plus what-
ever Taterials were rendered useless in the process of manu-
facture {truc waste). It does not include circular flows, of
materials, such as “new scrap,” that are not lost in the process
of manufacture,

ALLOWANCE FOR EXPORTS

The method used to project the 1975 levels of consumption’
of such end-products as automobhiles, railroad equipment, and’
the like, makes no allowance for exports. Hence the projected
levels of materials consumption derived from these end-use’
projections will not fully reflect anticipated 1975 consumption’
in United States industry. Furthermore, 1975 levels of such
broad aggregates as producers’ durables and appliances have’
been projected on the basis of the expected needs of the do- .
mestic economy. The unusually intensive domestic consump-
tion of durables in 1950 led to the durable aggregates bemg
projected at somewhat lower rates than would have been used’
if 1950 were a more “normal” year. In the rest of the free
world in 1950, the consumption of durable productz was not
so abnormally high as in the United States; hence foreign
consumption of these products will probably grow faster than
our own, When, however, the expected growth rate of United
States purchases of new appliances is applied to the 1950 use
of steel in the production of these appliances, exports of appli-
ances’ are implicitly projected to grow at the same rate as
domestic purchases. Additional allowance must therefore be
made in order to reflect the expectation that exports of
appliances will grow more rapidly.

In order to take into account potential exports of materials

Vin ﬁmshed-product form, and to allow for the somewhat more

rapid expansion of exports than of domestic purchases an
adjustment factor labeled “allowance for exporis” has beew
introduced into the 1975 projection where appropriate. This
figure, except in the case of cpal, does not include any allow-
ance for exports of the material in raw form.

“The allowances for exports are rough and essentially arbl-
trary. They are based on a general appraisal of the proportion
of manufactured exports to the total output of manufacturing
industries in the United States, on the incidence of exportable
commodities in end-use patterns, and on an estimate of the
probable rate of increase of exports. They are clearly subject to -
a much larger percentage error than are the projections of spe-
cific end-uses of particular materials, and should therefore be
used only to round out the total consumption figure. They have
too wide a margin of &rror to be used as a measure of projected
export developments in any case in which primary interest lies
in exports, .

No allowance for exparts is made where the projected de-
mand for a material is not directly connected with end-product
projections, as in the cases of aluminum and the additive metals.
In these instances the projections must be mtcrprcted only as

“broad indicators of the expected change in demand. Since

plausible allowances for exports would not change the general
order of magnitude of the pro]ectxons, it was felt that the

" making of such allowances would give an unwarranted im-
. pression of precision in the original projected figures.
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data, however. Future ovr:r-all imilitary needs depend more on
the nature, scale, and location. of a possible war than on eco-
nomic aggregates frigidly defined, and there is little basis on
which to project thiese factors. Furthermore, the technology of
warfare changes so rapidly that the raw materials needed for
future defense cannot be predicted. The defensive strength of
the United States can be expected to grow as its productive
power grows, but the commbodity composition of the growth-
cannot be forescen. The token projections of military end-uses
should therefore be accepted as invitations to the saphisticé’ted
reader to make such allowances as appear necessary with re-
spect to specific military - problems.

RANGE OF ERROR

The aim in making the projections has not been to draw
a detailed picture of the future—an impossible task—but to
help policy makers to decide among alternative - courses of
action. For this purpose.a broad picture of likely futire trends
suffices. For many materials there is a wide range of possible
rates of growth of démand that are small enough that no posi-
tive action is necessary, and another wide range of concelvable

growth rates’so large that inthe absence of policy action’

serious problems would confront the Nation. In many cases it
may be highly useful to know that demand is not likely to more
than double in the next generation; in others, it may be equally
important to ascertain that even under the most favorable of
prospective technological developments, requirements at recent.
prices are unlikely to be reduced to parity with the foreseeable
supplies. Above all, these projections are highly useful for
estimating how rapidly this Nation is likely to be drawing upon
its mineral reserves. For the most critical materials—those
whose commercial reserves are closest to running out—the
precise rate of growth is the least important; ranges of error
as high as 25 or 50 percent can often be casily tolerated with-
out aliering the approprfiate policy conclusions. With respect
to these particular materials, the reader can be most confident
in using the projections. Where a very high degree of dis-

crimination is required of the projections, they had best be

Teft unused,

By the use of intelligent analysis, it is posible to trace the
broad outlines of the shape of things to come. But a wide
range of uncertainty remains as the inevitable attribute of the
future. We can do no more than recognize this uncerininty
and provide as best we can, within the limits of what we are
able to foresee, for the contingencies that lie ahead,

COPPER

Total United States consumption of copper, in 1950, was
about 1.73 million short tons. The estimate of the American
Burean of Metal Statistics is 1.37 million tons, but this in-
cludes only that portion {0.12 million tons} of the scrap-supply
that passed through the hands of primary smelters and refiners.
The total scrap used, as estimated: by the Burcau of Mines,
was 0,48 million tons. There is added, therefore, (.36 million
tons {for uncounted scrap) to the A. B, M. 8. figure, yielding
a total of 1,73 million tons. The end-use breakdown provided
by the Copper and Brass Research Association allocates about
0.15 million tons to exports of copper in semimanufactured
form. This is carried in the tables under the heading “Allow-
ance for copper content of exports,” but this 1950 figure does
not include copper content of exports of automobiles, electric
equipment, and the like. Such exports are, for 1950, included
in the copper consumption allocated to these end uses in the
table, ' :

The 1.73 million tons was allocated to end-uses approxi-
mately as shown in table IV, which also shows the consumption
projected for 1975 on the basis of these end-uses.

Copper is no longer essential to most electrical uses, and
indeed there are strong indications that it will bedisplaced by
aluminum in many of them. Already aluminum has been sub-
stituted for copper in long-distance transimiission lines, and the
bare beginnings of i similar shift away {rom copper have been
witnessed for distribution lines, The projeéti(‘m of no more'than
a 50-percent increase for light and power uses is based on the

assumption that copper’s importance for these uses will continue

TaBLE IV.—Projected Tlnited States demand for copper

Projected gon-
1950 conlsxump- Percentage in- stnption
End-use ' Projected as moving with— tiond{thou- crease about 1975
sand short projected | (thousand short
tons) ~tons)
Electrical equipment....... PO 303 60 485
Telephone and tefegraph. . voiavviiiiiinsbernninasas 87 BE N 87
Light and power,........ [ 100 50 150
Appliances....... bt eaaenr iy 106 50 159
Ammunition.. . . e e 70 50 105
Automobiles. , . 145 335 o193
Buillding....connevraninesanrs areren vereens..t Construction......ooaueins eeeriiinnananan 135 30 TR 175
Railroads. v oo viuraenssnsiarnsnrasssrnarannns .+ +..| Demand for new railroad equipment. ........ 25° 100 50
2 o AN Shipbuilding : L 22 0 s 22
‘Other uses of DEW COPPET. ..o v isinissrrvarsrnnsns N G 227 EREER-1) | RS 340
Other uses of old SCraP . ... o i vverneiiaranionraonns {FYveeadunnnnnn 360 25 .. 450
AHowance for copper content of exports....... P P . 150 foeuvninnrurans 284
_ Total United States demand for cOPpeT. . ...\ .- cesnera 1,730 45 2, 500
A P — 475 {auuis L e — T

Total United States dgmand for new copper...a.]oreaseesss Cetrasensrratiaenr T ey 1, 255 43 i, 800

#Explained in paragraphs under “Copper.”
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ings indicates a substantial substitution, so’ that there is
projected a 50 pcrcent reduction in the consumption of lead
for cable coverings.

Continued substitution of titanium in pigments is antici-
pated; hence the use of lead in paints is projected to rise by a
smaller percentage than that pro;ectcd for paints as a whole,

The use of fead in gaso].me is pro;ected to expand more
rapidly than gasoline itself, since it is expected that a greater
proportion of future engines will requlre antiknock fuel.

The use of lead in construction is expected to increase at a
slower rate than construction generally, owing to the antici-
pated substitution of other metals for Iead in some applications.

A rapid growth in use of lead in insecticides is indicated by
studies showinig the proﬁtabﬂity of greatly intensified pest con-
trol activity, but, owing to the developmient of chemical insecti-
cides not contammg Tead, the projected increase in lead con-
sumption in insecticidés is lower than the pro]ected rate of
growth for msectlcldes as a group. {See projection of fast-
growing uses.)

The use of lead for foil is not expcctcd to expand, sineé
aluminum foil and new packaging methods will restrict lead
foil to highly specialized purposes. In ceramics, use-of lead is
expected to grow at the samé rate as gross national product.

In the absence of substitutions, the demand for solder would
be expected to rise 65 percent, i. e., the weighted average of the
percentages by which its major uses are expected to expand.
Electrical uses, which in 1950 took about 15 percent of the
solder used, are expected to triple’ by 1975; autos and trucks,
which took 40 percent in 1950, are projected to increase by a
third, Other durable goods and construction uses took 25 per-
cent in 1950 and are expected to grow 50 percent by 1975;
misceilaneous uses took 15, percent in 1950 and are expected to
double in the next generation. Anticipated substitutions in some
uses (automobile radiators, cans) reduce the projected rise to
50 percent.

Appliances and producers’ durables other than trucks and
railroad équipment are belicved to account for the bulk of the
unspecified uses. These uses are therefore pro]ectcd to expand
by 50 percent in the next 25 years. ’

Over the past 25 years the scrap return has averaged about a
third of total consurnption. 'We expect this ratio to rise in the

long-term future, largely because the major source of scrap
(storage batteries) is projected to expand more rapidly than
lead demand as a whole: From this source alone between 550,-
000 and 600,000 tons of scrap may bé expected in an average
year in the 1970 s, since approximately 90 percent of the lead
which goes into storage batteries returns in the form of scrap,
after a lag which averages around 2 years, Other scrap-produc-
ing uses (printing, automobiles, raflroads, cable, and construc-
tion) probably will provide close to 200,000 additional tons.

Owing to the projected increase in the scrap rtio, the de-
mand for new lead is projected to rise by about 53 percent . This
compares with a brojected increase of 78 percent in the demand
for new lead in the rest of the free world..

ZING

United States zinc consumption in 1950 was about 1,156,
060 short tons. This figure (from Burean of Mines data) repre-
3ents the sum of the figures on slab zinc constmption (947,000
short tons), return of old scrap (75,000 short tons), and zinc

_ used in pigments {132,000 short tons) and salts (2,500 short

tons) made direct from ore. Jt could not be subdivided accord-
ing to consuming mdustnes, but a breakdown (based on
Bureau of Mines data in table VI and allocating old scrap into
brass and bronze uses) has been attempted,

Rolled szmc is used largely for dry cell baiteries and engrava
ing plates. In both these uses substantial substitution of mag-
nesium for zing is anticipated.

Numerous parts of appliances, automobiles, and small uten-
sils are die-cast from zinc-base alloys, and these together account
for most of such alicy materjal, The use of zinc-base alloys
has increased more than tenfold in the past generation, but for
the purposes of projection it is assumed that by 1950 the poten-
tial new usés of such afloys has been substantially exhausted.

. Furthermiore, a substantial substitution of aluminum for zinc
- in die-casting appears to be in process. Prior to the Second

World War, some 60 percent of all die-castings were made from
zinc-base alloys, but by 1951 only a third were so made, The
projection assumes total die-castings to rise approximately in
proportion to the demand for appliances, with some further
substitution of aluminum for zinc as the basic metal.

TaBLE VI.—Projected United States demand for zine

Projected con~
1952:‘23‘;:’?' Percentage in- sumptio;:s

i . W - crease about 19
Eadee Frojected 2 meving wltb—-— sand shart projected - (thousand short

tons) tans)
Galvanmng . Producers’ -durables nonresidential construc- 434 50 651
' tion. . 264
Brass and bronze: . . Scccoppcr prq;ecnon.._... Cesnarrmsnranas 211 zg H
Rolled zinc. .. vvaeenes FO O L TP PPN 68 -2 52
Dic castings. e evanneeans : (*' ................................ reubes 281 25 e
Pigments. o ooveraesnns See lead projection..... treees sevesnsaannn . 132 50 A
L .] Gross national product. . c.veiveseinsinnses 30 100 28

AHDWanochrexportoffabrmatedzmc R T RETLY TR T T PR PP weresussnrnanrwnsanasncilessarcrrnnas vefrererse T

' 38 1, 600
FC ROt eseorrortts IS | D - e
B T s prararta b e aa e anes sereens svneeens] 1,081 39 1, 500

*Explained in-paragraphs under “Zinc.”
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Tasre VIII.—Projected United States demand for antimony

X . - 1950 consump- | Percentage in- Frojected con-
End-use Projected as moving with— tion (short crease sumption
' tons) * projected about 1975
(short tons)
Metal pmducts
Antimonial lead and battery metal. ....0o0ieonn .| Bee lead projection....ciiiini il #26, 774 .70 45,516
Bcarmg metal and bcanngs ............................. 3, 256 (1-) 4,135
metal, . .oovarvee it Printing and publishing 766 15 1,340
Sgpet and pipe....iveves et ea i aaan Gross private domestic investment; demand’ 300 40 420
for consumers’ durables,

SBolder......c.viuvirmransnansranas weviae SN Sec lead profection. ... ivivvai i 162 50 243
Other metal products....... Y TN & B LI LT T T PR PP PP PPN 230 50 345
Total metal produtts...ccoiearnnrns P e hereranias Netasaianares et 31,488 oo uiiinnnns 51,999

Nonmetal products:
Frits and ceramic enamels 1, 462 0 1, 462
Glass and pottery........ 579 100 1, 158
"Plastics, ..oy nv - e 737 400 3, 685
Paints and lacquefs, .. . 269 0 269
Flame-proofed textiles, ... ..., ..cciii e 369 300 1,476
Other nonmetal preducts. . ...oovvu v B P . 2, 452 0 4, 904
Total nonmetal products. . ... R PR J O hetearases Crieaserasaiasientarne 5,868 |...ohannnin, 12, 954
Allowancci'orexport...:-................-.' ........................................................................... 1,047
Fotal United States dermand for antimony. ... oo ]ou s iia i vaii it iaser i iamsntinisrainasya- 37, 356 76 66, 000
Less 8CXAP. . ovvanrvoananss R R R P R PR Werrmaeasieneian vedvan —2%,862 [........ Veheas — 38, 000
United States demand for new antimony....oovvaufrevecioanerss e eMisenatr et aanuanan e 15, 494 81 28, 000

S Storagc batteries are almiott the sole end-product for which scrap antimony.is used. In the absence of an end-use breakdown for scrap antmmony in
1950 the total scrap consumed in 1950 is assumed to have gone into the productxon of storage batteries;

Explained in paragraphs uncicr “Antimony.”

ALUMINUM

Alurtinum has not yet found its “normal” relative place in
the materials demand of the Ametican econoniy. In almost all
its uses it is in the process of winning markets away from com-
peting materials, as alieady cited in the discussions of the other
nonferrous metals. But markets gained from the nonferrous
metals are unlikely to be quantitatively the most important
causes of dluminum’s future expansion, for substitutions even
far in excess of those.anticipated could be effected by less than
a niillion tons of aluminum. They may, of course, be highly
valuable substitutions because of the specialized uses served by
the nonferrous metals. In contrast, the possibilities-of substitut-
ing aluminum for steel and wood are almost unlimited. Alumi-
num window frames and furniture, and aluminuem in construc-
tion could by themselves account for a four- or five-fold expan-
sion of United States aluminum demand’ from its present level
of 983,000 short tons, This fact frustrates any attempt at pieci-
ston in the estimate of aluminum demand. If there were no
substitutions at all in favor of aluminum, its demand would

- probably expand by 1975 te 2 or 2V, times its 1950 level.
Readers may verify this statement by comparing the percentage

“breakdown of the 1949 output of the three major United States
preducers, shown in table TX, with the expected growth of the
cconomic aggregates listed.

The projected substitations of aluminum for other nonfer-
rous metals would add another 560:000 tons. To the resulting
figure of 2 /2 to 3 million tons must be added an arbitrary allow-
ance for the probable amount 'of aluminum that will substitute
for steel and wood. '

We have chosen to project the 1975 Umnited States demand
for aluminum at 4.5 million (between 4 and . times the 1950

+

consumption) as indicating a plausible rate of growth A fig-
ure. much less than this would imply almost no incursions of
aluminum into fields now held by other materials. A figure
‘much greater, say 10 times the 1950 output, would be possible

‘if aluminum were assumed to take over more than a small part

of the functions new pcrformed by wood and steel. The policy

implications of a ten-fold increase should thcrcforc be con-
sidered.

- Tante IX.—OQuiput of aluminum in 1949 by categories

Pereent

POWE .t vivreneriiisainerniies PP P B.74
Adreraft.i..ooveiaiarnennnnas Cenrenaans eiranen 8. 95
Water and coal.....ooiiiiiiiiriiiiiiiina e 1. 55
Automotive .., .. ETTTPrI Veararnarrireresnisane 7.35
Building .. vvovieveirivrinrnrnersariorsissuinens 22,26
Utensils. S ovveeiisiniacnirienernerirens 5.90
-Appliances ..., 6. 63
Machinery .. 3.77
L .1 34. 85
Total ....oviviennns vivanisaranianaaness 100,00

The scrap ratio of aluminum has averaged less than 10 per-
cent in the United States in recent years. Since the projected.
rate of growth is considerably slower than that of the past, this
rafio is expected to increase in the future. In Europe, where the
growth of aluminum consumption from 1935-38 to 1948-49
was at about the rate projected for the United States, recent
scrap ratios-have been around 30 percent, but these ratios were
influenced by the presence of war scrap on the Furopean mar-
ket. An intermediate figure of around 20 percent is not im-
plausible for the United States in 1975. This would make the
projected United States demand for new aluminum around
3.6 million tons, an increase of about 300 percent over the
1950 consumption of 920,000 short tons of new metal,
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sput of finished ferrous products in the years around 1955. The
defense goal of 120 million tons is accepted a5 the estimated

* 1955 output of crude steel. This amount of crude steel would -

produce about 90 million tons of finished stecl and stcel cast-
ings. To this must be added 15 million-tons or more for iron
castings to be produced around -1955; yielding 2 total supply
of finished ferrous products of around 105 million tons. The
estimated 1975 scrap supply is 30 percent of this latter figure.

The demand for iron ore may be derived from the demand

for pig iron. In 1950 the United States used the equivalent of

130 million short tons of iron ore of 50 percentirecoverable iron

content. For the projected pig iron consumptipn of 100 million .

tons the equivalent of some 200 million tons of 50 percent
recoverable content ore would be needed.
ADDITIVE METALS

Projeétion of demand for the additive Enetaﬂs is particularly
difficult, because many of them are close substitutes for one an-
other and because data on the end-uses of alloy, steels are not

separately available. It is anticipated, . however, that as the '

American economy develops further, its machines and equip-
ment will tequire relatively greater quantities of special-use

steels, Hence the demand for the additive metals as a group will .

probably expand at a more rapid rate than the démand for
steel. Use of the alloys of more generalized usefulness, cliromium
and nickel, is projected to doublé, with the demand for chromite
ftchromium ore): increasing from about 875,000 to about
1,750,000 long tons, and that for nickel rising from 100,000 to
- 200,000 short tons, : ' C !
Consumption of the more specialized alloys Is
increase more than that of nickel and chromium, with that of
tungsten and molybdenum growing about 150 and 170 per-
cent, respectively, and that of cobalt expanding by almost 350
percent. The especially high increase for cobalt stems from its

- use in rackets, guided missilés, and atomic energy developments..

Molybdenum conssmption was about’ 26 million pounds in
1950 and is expectad to increase to around 70 by 1975, Cobalt
consumption, which was about 9 million pounds in 1950, is
éxpected to rise to about 40 million pounds by 1975, For tung-
sten the 1950 figure is 6 million pounds, but consuription in
the latter part of that-year was restrained by failing supplies.
Allowance for this has therefore been made in projecting de-
mand'to rise fo about 15 million pounds by 1975.

expected to

These projections represent little more than the quantifica~
tion of broad qualitative judgients. They are somewhat sup-
ported by past trends; however. Consumption of tungsten Had
risen by 1948 to almost deuble its 1936 level; consumption of

‘molybdenum in 1950 was some 50 percent larger than in 1936,

ind that of cobalt was over 4 times its prewar level, Nickel con-
sumption in 1950 was somewhat less than dowble and chromium,
consumption somewhat more than doubl_é: their:_respcc_t-ive aver-
ages in the ihmediate prewar years. : )

The demand for the ferro-alloys is furthermore vulnetible ta
changes in. military requirements; and might be mdfe than
doubled if a state of full mobilization were approached.

MANGANESE .

The use of manganese in steel making is technically de-
termined; it requires-about 13 pounds of manganese to make
a'ton of crude steel. The projected average level of ingot steel
production of 150 million tons would thus require about 975,

000 tons of contained manganese. The averagt grade of the

manganese ore currently consnmed is about 46 percent, but
almost 16 percent of the manganese content of the ore is lost

- i converting the ore to ferromanganese, the alloy actually used

in the steel-making process. Hence about 2.5 million tons of
manganese ore of 46 percent average grade would be nieeded ta
produce the projected 1975 steel output. An allowance of some
200,000 tons of ore has beer made for other uses, which have
typically accounted for a very small share of our consumption -
of manganese. Thus the total projected consumption of manga-
nese ore of 46 percent average content is about 2.7 million tons, -
as compared with some 1.8 million tons in 1850.

. FLUORSPAR

Uhnited States consu:ﬁption of fluorspar of alf industrial

- grades in 1950 was about 426,000 short tons, Presented in table

XI is an approximate list by end-uses for the years 1950 -
and 1975. In order to' expedite a comparison with reserves, the
consumption figures-are converted to short tons of pure fiuor-
spar (100 percent Ca¥.). On this basis the 1950 consumption
was 369,000 shoft tens: :
The use of fluorspar in the manufacture of aluminum is pros
jected te increase in two ways: first,through expansion of pro-
duction of new aluminum; and second, through an increase in

Tavtg XL-—Projected United States demand for fluorspar

!
Projected con~
) . . wf;ﬁ.f?&?ﬂ"ﬂ’}' Peorcentage in- |  sumption
End-use Projected as moving with—_ ndshort ] crease about 1975
' i ; projected (thousand short
tons CakFy) tons CaFy)
17 I R CURURR SUPUUUBPPN I o' 1%: 112 S 191 55 296
Aluminum, v eessenas resenns R R I G TR e 43 518 265
T S : ..} Sec antimony projection. .. , 32 100 . 64
Enamel. . ... rvaneeneitaa Paints..cccnrsnnssnenne ‘. ! 9 50 13
Iron foundry and ferro-alioys JE I R B B 100 16
Other hydrofluoric acid... U I st PR fedssnsransarrmannenra 8 400 290
Miscellaneaus. . oo vasee s e ool ;] Gross pational product...seeessacassses vess 8 100 16
Tetal, s earannrannninmnarvisssrsssnannsasns Cererareanenrenanint Cisierresrsereraeranes 369 oeerrnnnrannes 1, 060
*See steel prbj-ecﬁon.. o o 7 '
#*Explaincd in paragraphs undet “Fluorspar.”
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“TanLg X1, —Projecied United States demand for sulfur

1950 conaump.- P tage - Prq]ege;i con-
End-use Projected as moving With-- t;::d{til;?;;' creasgt; a%xouf 118!?]5
tona) projected (thou:::s long
‘Acid uses .

Superphosphate fertitizers. ... cvoveriiaiaarnia 1, 145 130 2, 634
Chengdeals, .. ovienurrevaan . &0 200 2, 340
Amnrnonium su![atc ............................. 407 200 1,221
Paints and pigmenis 390 50 585
Iron and steel, . ...oo0aa vt 320 44 448
Petroleum rcﬁmng 310 50 465
Rayon and films.,....... 220 100 440
Miscellaneous. . v oavue-. 163 100 326

Totat in acids......... B . 3,735 [l . 8, 459

Nonacid uses:

Pulp and paper....coeesrnnee Naeraebaniaienns 420 20 504
Rayon...\..... . : ; 180 100 360
Pesticides, . .... 150 0 150
Rubber... ..o v iicaiiimaersan . 65 100 130
Chernical and miscellaneoia 256 100 512

‘Total in nonacid U8E8. covievevnanrssnnar PR 7 L O (O 1, 656

Total sulfur, . . .ovivynnnsascrasnsncnssarensss 4,806 110 10, 115

[l
*Explained in parageaph under “Suifur.”

Although the projected demand for iton and steel products
is about 60 percent above 1950 productmn, the usé of sulfuric
acid in the iron and steel industry is expécted te expand by only
40 percent because of foreseeable savings in its use.

Economies already instituted in some oil refineries are likely-

to save about 25 percent of the acid use that would be projected
on the basis of no. change from current practices. Thus, this
use of sulfur is projected to expand by 50 percent rather than
to double along with the output of petroleum products.

The use of rayon and films is expected to about double in

the next generation. Films are anticipated to proceed with gross
national product,” while rayon, though continuing to grow
more rapidly than textiles as a group, is not thought likely to
more than double. Rayon, which requires both sulfuric acid
and carbon bisulfide, already accounts for about 10 percent
of cloth production. Its ultimate growth at the expense of other
fibers is limited both by its unsuitability for the bulk of cotton’s
present uses and by the fact that it is itself subject o incursions
from newer synthetic fibers.

Pulp and paper uses of sulfur ate expected to increase by
20 percent. Although the total consumption of paper {includ-
ing paper.for wrappings and containers) may double in the
next 25 years, sulfate and semichemical papers, which are rela-
tively low sulfur consumers; are expected to accotint for most
of the increase.

The use of pesticides of all kinds in 1975 is lxkely to be at
several tim&‘the 1850 rate, but the continued substitution of
acid-using chemical applications for elemental sulfur will prob-
ably keep the nonacid use no larger than at present,

THE ENERGY FUELS

Projections of demand for the energy fuels (coal, oil, and
-matural gas) are subject to particularly wide margin of error
becausc they can so readily be substituted for one another

in certain major usés, Clearly, natural gas and petroleum are

‘more convenient than coal for residential heating,-and petro-

leum is coming to monopolize the market for transportation
fuel. Neverthéless, important quantities of all three fuels are:

. currently consumed in industrial and power-generating .uses—

uses in which a small change in the rélative prices. and avail-
abilities of coal, oil, and natural gas could cause very substantial
substitutions,

Athough it is recogmzcd that the demand for the three fuels
is h1ghly sensitive to. ‘price, it is assumed that their relative:
prices remain unchanged. . Hence, the relative shares in those
uses in which they compete closely also are assuried to remain
unchanged. Readers should, however, be aware of the vul-
nerability to even small price changes of the projected levels
of demand for any of these fuels in such uses.

ELecTric Engroy®

Eiectric power production in the United States has approx-
imately doubled every 10 years since 1900. The principal ele-
ments that have contributed to the rapid growth of this'form
of energy are as follows:

a) A 100 percent increase in population.

b) A 660 percent increase in the number of ultimate con-
sumers.

¢) Approximately a 130 percent increase in real income per
capita.

d} The mechanization of industrial plants, farms, and homes.

¢) The clectrification of mechanical processes in industrial
plants, on farms, and in homes.

f) " The growth of electroprocess industries.

The extension of electric service, which has accounted for
much of the past growth, has been nearly completed. Popula-

*By Herschel Jones.
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-tion of industrial clectné energy requirements: will be supplied
by utility systems, the' losses involved. in supplying industrial
electric requirements will also be greater. Technical 1 improve-

ments in electric transmision and dmtnbut!on cqmpment .
however, will reduce the losses of energy incident to utility sys-

‘tem opcratxons Such reductions in losses are estimated to about

offsct the gain in losses expected from the increased utility
service to industrial plants.

-Like the other projections in this repm‘t the projevted re-

- guirements for electric energy represent only broad expectations

regarding the future. A deviation of 10 perccnt on any end-use

- or on the total Is likely even if all assumptions regarding popu-

lation, income, production, and the like are realized.
PETROLEUM
"Petroleum consumption in

" uets approximately as shown in table X1V, which akso shows
_the pro]cctcd quantlty of each end-pmduct for 1975.

TABLE XIV —Projected Umted Siates demand for petroleum

. Projncted con-
) . 1950 consurnp- |  Percentage

" End-product tion {millions increase ’1"‘9'.';? t%:u;t?gt
. gf bbL) projected ofbbl) -
Motor fuel. ... .....oh.s ooa | 110 2,085
Kerosene and distillates. . . 513 © 130 . £, 180
Residualoil............ 554 | - 100 f,110
Lubricants....,.... '. ven 39 _ 180 : 78
Other products., ........ 275 100 550

Totdl, ........... 2,375 | - 141G 5, 000
‘MOTOR FUEL

‘The projected increase in motor fuels assumes that the aver-
.age fucl consumption per car, truck, and bus remains constant:

Sixty percent of the motor fuel used in 1958 was consumed in~

- passenger cars; it is prolccted as increasing by 75 percent.
Trucks and buses used 25 percent of our 1950 motor fuel con-

sumption and are expected to use 2 & times that amount in.

1975.. Afrcraft used 4 percent and are projected as using 5
times that' amount in 1975. Other uses (including industrial
" naphtha) accounted for about 11 percent of the 1950 consump-

" tion and are projected as doubling. If each of these uses is

“increased by the indicated percentages, total motor fuel con-
- sumption will increase by about 110 percent.

: KEROSF;NE AND DISTILLATES -

' Fc;rty-ﬁvc percent of the fuel in the category “Kerostne and

Distillates” goes. into"house_heating. This usc of oil products
i projected as expanding by 150 percent, Projections.of heating
requirements for particular fuels are naturally subject to wide
" ranges of error, since coal, oil, and gas substitute readily for
one another. It is assumed that most consumers will continye
to preter oil and gas to coal, and that the major heating uses
of coal w111 be in apartment houses, hotels, and other places
" where the convenience advantages of gas and oil carry less

the United Statér; in 1950 was .
+2,375 million barrels. This total was divided among end-prod--

. RESIDUAL OIL

weight, As between gas and oil, it is assumed that gas will be the

: prcdominant heating fuel, both because it has a moderate con-

venience advantage over oil -and because of the lower instal-.
lation cost of the heatmg unit, Thus, as many as half the
total number of dwelling units may be hieated by ‘gas in 1975
Dwelling units heated by oil are likely to bé most common in
areas not supplied with natural gas, which will. probabiy be
those in which the density of population does not warrant the
-building of a"pipeline. It is easily conceivable that 30 or 40
percentrof the total number of dwelling units may, in 1975,
be in such areas, which would include many rurat and small
urban -areas in. States whose metropolitan areas were served:
by natural gas, Tt ig thus not unreasonable to assurne that 10 to.
12 million oil burners will be in operation in 1975, d@s opposed
to some 4.8 million in. 1950

Also in the “Kerosene and Distiflates™ category are range'
oil, which took 18 percent of the 1950 total and is not cxp'ected

“to expand ;et fuel, which tock 1.5 percent in 1950 and is
" projected to increase tenfold; and railroad diese] fuel, which

took 9 percent-in 1950 and is anticipated to rise to three times

- that amount by 1975. The great rise in diesel fuel consumption

is projected on the assumption of a continuing trend toward
diesel as the major fuel of railway transport. This trend may
"be expected to continue, since diesel power is far more economi-
cal than steam. Diesel ]oc()motlves, which constituted about
oné-fourth of the Jocomotives in use in 1950, accountcd for
about half of the wirk done. If heavy freight traffic increas

between 50 and. 100 percent Between 1950 and 1975, and 0}
substantially all hauling in 1975 is done by diesel engines, 3
or 4 times as much diesel fuel will be required. The 1975 re-

- quirement for diesel fuel is thierefore projected as 334 times that

of 1950. The equipment to use other fuels will be of negligible
1mp0rtance, since nearly all locomotives built before 1945 will

" have gone out of service.

- Remaining uscs in the “Kerosehe and Distillates” category,
which include nonrailway uses-of diesel fuel, are projected
as doubling. They dccounted-in -1950 fox about 27 percent of

“the total. These projections, when ¢ombined, result in a growth
- of about 130 percent for the'category as a whole. -

Raldual fuels were used for heating (12 percent), ral]road
transportation (11 percent), public utility power generation,

(17 _percent), maring transportation {18 percent), industrial

power generation (37-percent), and other uses (6 pcrccnt)
Heating uses are prOJccted to expand ‘by the pcrccntageﬁ in-
dicated in the discussion of the “Kerosene and Distillates” ‘cate-
gory, while railroad use of. residual oil is expected to yield place

-to diesel.. Public utility uses are projected as trebling, on the. .

assumption that the percentage. of électrical generating capacity

+ fueled. by pétroleum remains substantiaily constant. Marine

uses are expected to donble, with part of the increase coming

" from' substitution of oil for coal as bunker fuel. Industrial and

other uses are also projected as doubling. These anticipated
increases yield a growth of about 100 percent in the residual oil

category.

Lubricants and: other products are pro]ectcd as doubling
along with gross national product.. The projectéd growth for

" lubricants is thus substantially the same-as that for motor fuels.
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Part I1. Materials Bemand i,i: Other Free Nations

Just as the "prospeciivc growth of the United States economy
will entail increasing consumption of materials, so increases in

output and living standards abroad will result in growmg drains,

on the free world’s resources. And since it is in the national
interest of the United States that the free nations of the world

should be gtrong-and prosperous, United States materials policy
should be 'aimed not anly at meeting its own, prospective needs, -

bitt also at facilitating the growth and prosperlty of other free

~countries. - 7
. -The foreign economic policy of the Uhited States is based

- on the belfef that the'i ingenuity and know-how that lie behind
“the great growth of the American economy are not American
monopolies. Many other countries have already shown their

potentiaiity for growth, and this Commission helieves that still
others should be able to expand their productivity and raise
their levels of living at rates comparable to those attained in the
United States. Other countries, 'somé of them only recently
awakened to the idea of economic growth, can do much by their

-own efforts to break down the barriers that impeded growth in

the past. Once these barriers are down, their own‘ingenuity too,

' can be relied npon to bring about rapld advances. These coun-

tries have, furthermore, an asset of great worth in the fund of

 processes iuid ‘techniques discovered, applied, and perfected
through long years of experiment and’ cxpcx"icncc in the de-

veloped economies of the world.
With all these factors leadmg to a reasonable expectahon of

rapld growth abroad, and in the light of a policy that has this’

growth as one of its fundamental aims, the materials needs of

‘the future must include ample allowance for economic expan-
“ sion” abroad.

It is assumed that in Europe, the United Kingdom; Canada,
Australia, New Zealand, and Japan, productivity per man-hour
may expand as rapidly as in ‘the United States. In Ganada,
Austraha, and New Zealand, where living standards are pres-
ently comparable to those in the United States, it is assumed
that the number of hours worked by the average member of
the labor force would fall by the same percentage as pro_]cctcd
for.the United States. (See Part 1.) For the European coun-

tries, where present levels of consumption are significantly lower °

than in the. United States, a somewhat smaller percentage re-
duction in the average hours worked is assumed, In Japan,
productivity per man-hour is expected to rise more rapidly than

in other developed countries, owing to the under-utilization of _
* productive capacity in 1950; average hours worked are not
expected to fall since they are already low. Japanese workers’

have much to gain before they attain a consumption level equal

to that prevailing in other industridl countries. Labor forces’
. have been estimated from population projections provided by
- the Department of State, by assuming that the labor force-in

each’country remained at a constant percentage of the total
population between the ages'of 15 and 65. Thesc pro;cctlons are

. summar;zcd in table XVII,

" Limiitations of both time and data ha.ve preve‘nted as detailed

.V‘an analysis for the rest of the free world as was made for the |

United States. The ‘projections for the rest of the free world
are accordingly even rougher approximations than those for

" -the Umtcd States

For.aluminum, the additive metals, ﬁuorspar, antimony,
manganese, rubber, and sulfur, consumption is projected, for.
the rest of the free world as a whole, with no attempt at a
geographical breakdown. For copper, lead, zine, tin, iron, and
steel the projccted demand for the rest of the free world is.
subdivided among aréas.

" TapLe XVIL—Proj ;ect:ons for free countries

FREE mmomr.* .

1950 1975
Population of age 15-64 (milliong). ........ e, 165 187
.Labor force index...'\................. 100 i14
*Index of average hours worked..... LT i00 L]
Index of productivity per man-hour,...... 100 185
. lndex of gross national product. ,.....ov.o .l 100 190
UNITED KINGDOM
Totalpopulatzon(mllhons}............'........'.‘.-... 50,6 ~ 50.9
Population of age 15-64 (millions) . 33,9 32,9
Labor force index.. . ..., .. ... i i i 100 97
Index of average hours worked...................... 160 90
Index of preductivity per man-hour. . ... ... 100 183
Index of groas natmna Product, .o iiiaiin | 100 o162
GANADA
Total population (millions) , . .....,....... earneaae. 13.8 17.9
Populatien of a igc 15-64 (m:l.llnns) .............. . 8.8 11. 4
Index of labor foree. .., .., . iiiinaninas L 100 130
Index of average hours worked....... 100 -85
Index of productivity per man-hour 100 185
. Index of gross nationa} product 100 04
AUSTRALIA AND NEW ZEALAND -
Total population (mllhons) ............. e ! 11,5 18.1
Population of age 15-64 (millions)......" : 7.6 iz, 4
Index of labor force.............. R .. 100 164
Index of avérage hours worked. ... ........, ‘._. .. 100 © 83
. Index of productivity man-haur. , ..l 100 185
Indcx of gross national pruduct .............. ST, 100; 258
JAPAN
Total population (millions)............ UICDRUPUUN B %% IETY
Population of age 15-64 (millions} ... ......... ... 50 72
Index of Iabor force. ... ... ... ool eneiiaaane 100 145
Index of average hours worked..,,.............,....| 100 100
Index of productivity per man-hour. . ,.... evaaeens 100 221
Index of gross national product. ......... S 100 320

*Incluies France, Western Germany, Italy, Finland, Sweden, Norway,
Denmark; Belgium, The Neiherlands, Luxembourg, Portugal, Spain,
Swntzerlancl Austria, Greees, and Yugoslavia, .

"Only the method used to estimate the dcmand of the in-
dustrial countries is discussed at this place, the nonindustrial

_areas being discussed separately below. Since patterhs of con-

sumption in the industrial countries are similar to these in
the United States and probably will become increasingly so,
the growth of their materials consumption relative to ‘gross

“national products will presumably be broadly similar to that

in the United States, with one important exception. Singe the
special characteristics of an abnormal proportxon of durable

. goods in" the United States’ consumpt;on-mvestment pattern
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percent for every 100 percent increase in gross national product.
This compares with a 43 percent increase as projected for the
United States demand for new copper and includes an allow-
ance for probable increases in scrap ratios in other countries.

Tasre XIX.—Projected demand for copper in vest of the free

world*
sosncone | Erscted
szmptnor:l tion about Percent-
Area ,(; ("t“‘:m 1975 {thousand | age in-
short fons short tona crease
of mew of new
copper] copper)
Canada............v..o.u. 160 152 52
Australia and New Zealand 45 _ 81 79
United Kingdom, . ....\.... M 490 31
Free Europe. 627 909 45
Japan..... 42 | 88 | 110
Others 155 345 123
Totak...ovvirrnnnnns 1, 343 2, 065 154

*Based on 1950 data frem the International Materials Conference.
1 Average.

Lzap

In 1950 the rest of the free world consumed about 840,000
short tons of new lead, distributed geographically and projected
to increase as shown in table XX. The projections are based
on an assumed increase in lead demand of 65 percent for every
100 percent increase in gross national product. This compares
with a 61 percent increase projected for the United States and
includes an allowance for probable increases in scrap ratios
abroad.

. TaBLE XX.—Projected demand for lead in rest of free world*®

Projected con-
1950 consump- v
tion (thousanrnj:i gumption aboutip, onyaee
Area 1975 (thousand |* B
short tons of short tons of merease
new lead) niew lead)
Cdnada,...ovueuiiiianis. 13 24 68
-Australia and New Zeaﬂand 42 835 103
United Kingdom. ......, 181 253 40
Free Europe. ... 451 713 58
"{;pan ..... 13 . 32 143
13 TR 101 323 220
Tetal....... e 844 1, 500 178

*Based on 1950 data from the lnterm;tional Materials Conference,
1 Average.

Zmna

In 1850 the rest of the free world consumed about a million
tons of new zine, distributed geographically and projected to
increase as shown in table XX. The projections are based on
ah assumed increase in zinc demand of 48 percent for every
108 percent increase in gross national product, This compares
with an increase of 38 percent projected to the 1975 period for
total zine demand in the United States and assymes substantial
constancy in the rate of scrap return in. other nations of the
free world.

TasLe XXY—Projected demand for zine in rest of free world*

Projected con-

1‘19051_'0 éﬁgﬁ‘;‘::]% sumption about | Projected
Area short tons of 1975 (thousand | percentage

new zine) sizﬁ:ﬁif f by 1975
Canada..:....o...000u..,. 58 88 50
Australia and New Zealand. . 57 100 76
United Kingdom. ........., 265 344 30
Free Burope, . ............. 534 764 43
Japan.... ... ..o 57 117 106
Others. . ... oouiueen., . 89 2% 228
Total................ 1, 061 1, 705 151

*Based on 1950 data from the International Materials Conference.
1 Averape.

Tiv

The methiod used for the other major metals has been used
for tin ohly with respect to tin not used for tin plate. The use
of tin for tin plate in countries other than the United States
was about 24,100 long tons in 1950 and is projected as re-
maining substantially constant. The electrolytic process, already
in bperation in the United States, will eventually be adopted in
the rest of the world and will permit large expansions in the
amount of tin plate produced with this same amount -of tin.
The introduction of the process may be delayed by an apparent
preference on the part of foreign canners to use thick platings
as a precaution against long storage of canned products, but as
present tin-plating facilities wear out, they are likely to be
replaced by machines using the newer technique.

TasLe XXI1—Projected demand for tin in rest of free world*

. | Projected con-
- 1950 consump- :
Area tion {thousand T‘;"?g’ t(lt(]f;::;ué Percentage
long tons of long tons of increase
new tin) new tin}
Canada:
Tin plate........... . 3.4 3.4 0
Other uses. ovvvvievnan 1.0 1.5 52
Austraiia and New Zealand:
Tinplate..........0iu.. 0 2.0 0
Other ugeg. v vvvvnruns 2.4 4,3 79
United Kingdom:
Tin plate 9.8 9.8 0
. Other uses..,..... 13.5 .6 k31
Free Europe; R
Tinplate......vvvesnn. 7.7 7.7 o
Otheruses. . .....c.u0.. 18.3 26.5 45
Japan:
Thmplate. .....ovcvnnn. 1.1 11 o]
Other uBes. . uvvvrannrss 1.6 3.4 110
Others:
Tin plate. .... rrreanaas A 1 I R P
Other, . ..oveee yeneevan 11.8 31.3 127
Total.vvevresranannnn 2.6 108.6 150

. *Based on 1950 data from International Tin Study Group, Sfatistical Bulle-
tin, January 1952, pp. 27-3.

fBased-on 1951 consumption of tin in tin plate production.

E Average.

Table XXII shows the geographical distribution of the
free world’s 1950 consumption, with projected figures for
1975, The projections for non-tin-plate uses are bastd on an
assurned increase of 50 percent in the tin demand arising out
of these uses for every 100 percent increase in gross national
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- TapLe XXV —Rest of free world démand for the edditive metals

Consurap Prajected Projected

New material P " | congumption | percent of

tiont 1950 about 1975 increase
Nickel (thousand short tons}..... 32 64 100
Chromite {thousand loag tons}. .. L0 1, 160 . 100
Molybdenum (mil'" n Ib.¥ iuan- 10 27 170
Tungsten (million h.)......... . 22 55 150
Cobalt (million )., .cnnnn 6 26 340

*Estimated,
Bource: U. S, Bureau of Mines.

MancanesE ORE

Inasmuch as the production of a metric ton of crude steel
requires about 14.3 pounds of manganese, the manganese metal
required for steel making in the rest of the free world is
projected at about 800,000 short tons. Allowance being made
for 2 loss in converting the crude ore to a usable product
(frrromasganese or speigeleisen) this is the equivalent of

. aisout 2.1 million tons of ore containing 46 percent of man-
" ganese, An additional allowance of 200,000 tons of ore has heen
made for nonsteelmaking uses, giving a projected 1575 de-
mand for 2.3 million tons of 46 percent ore. This compares
with a 1950 consumption of same 1.4 million short tons.

FLUORSPAR

In 1950 the free world outside the United States used the
equivalent of about 159,000 short tons of pure fluorspar (160
percent CaF.), mainly in the production of alurpiinuin, aid steel.
While the use of fluorspar per ton of al i “about
the same in other frée countries as it.was in the Unijted States,
their consumption of Auorspar in steél making was’ consider-
ably lower than here, This is because considerablé” quantities
of foreign stecl were produced by the Bessemer process, which
uses negligible quantities of fluorspar. Assuming that in 1975
the Bessemer. process will account for, the same proportion it
does today, the demand for fluorspar arising out of the pro-
duction of steel and aluminum is estimated to be the equivalent
of 400,000 short tons of pure {100 percent) material. Even
though other uses of fluorspar were negligible in"the rest of
the free world in 1950, their association with such rapidly
growing products as plastics and refrigerants makes it uniikely

that these other uses will remain small. An arbitrary allowance -
of some 170,000 short tons of pure fluorspar is made for these

uses in foreign countries in 1975, Thus, the rest of the free world
is projected to demand the equivalent of about 570,600 tons
of pure fluorspar (or 640,000 tons of all grades) in 1975.

Russer

Even if productivity in other frec countries were not to grow
significantly in the next 25 years, the number of motor vehicles
in use in those countries would undoubtedly expand consider-
ably. Hence the demand for rubber in the rest of the free world
cannot be projected in direct refation to gross national producis.
1t is feasible, however, to compare the present stage of develop-

ment of automeotive transportation in the rest of the free world
with that attained in the United States in the late twenties.
H, during the next 25 years, automotive transportation abroad
grows at about. the same rate as it did in the United States
in the past quarter century, and if other uses of rubher also
expand rapidly by 1975, the rest of the free world will be de-
manding more than three iimes the amount of rubber it is
currently using. Its demand fir new rubber may, under such
circumstanees, easily increase fromthe 1950 figure of 825,600
long tons to a 1975 level of around 2,500,000 long tons,

SvLFUR

During the next 25 years the demand for sulfur in the rest
of the free world is expected to rise by about the same per-
centage (110 percent) that is projected for United States
sulfur demand. The projected 1975 sulfur consumption of
other {ree countries is thus 14.1 million long tons, as opposed
to their 1950 consumption of 6.7 million tons. .

The projected rise of 110 percent in foreign demand for

.sulfur is based en the assumption that a rate of increase of

fertilizer demand lower than that projected for the United
States will be counterbalanced by a rate of increase in the use
of sulfur for rubber, iron and steel, and petroleum products
higher than projected for the United States. The lower
projected rate {or fertilizer demand abroad stems from the fact
that Furepean farmers arc already heavy users of fertilizer.

*'They could not economically use much more fertilizer than

they do now, while American agriculture can profitably use
214 times its current volume.
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