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HIGH-PRICED OIL

by Sanford Rose

INDUSTRY MAY HAVE TO USE MORE LABOR AN

Long before the Arabs announced
their oil embargo, thoughtful Americans
were concerned about the rising price of
oil. In the wake of the embargo, the ques-
tions about oil are far more grim and
have a far longer reach. Indeed, the
questions now get to the most fundamen-
tal matters about the shape and direction
of the U.S. economy during the rest of
this decade.

What first appeared to be the grim-
mest question of all—would we have
enough oil?—now seems to be mostly
disposed of ; the answer would appear to
be yes, provided we use all our available
options. Meanwhile, however, the ques-
tions about the price of oil grow steadily
more complex and difficult to answer.
Which industries will be hurt by the ris-
ing prices (and which of them will bene-

fit) ? Will there be sharp reductions in -

productivity ? Will capital spending be
sharply curtailed? Will those rising
prices lead, in fact, to a major rethinking
by business of the relative worth of labor
and capital?

These new questions have surfaced
with such indecent speed that economists
and policy makers have been unable to

CAL AT IRE Rarah 1Q74

react with any degree of consensus or
much coherence. When the embargo was
announced last October, there were vi-
sions of a far-flung economic calamity.
The embargo was expected to deprive
the U.S., directly and indirectly, of be-
tween two and three million of the ap-
proximately 18 million barrels of oil
used in this country every day. It did not
seem possible that the economy could
suffer such shortages without plunging
into a recession or a depression.

How to get one million barrels

It now seems clear, however, that the
oil shortage will be much smaller than
was first thought—perhaps as little as
500,000 to a million barrels a day. Con-
servation measures have eliminated a
fair amount of wasteful energy use,
while rising prices have both reduced de-
mand and increased supplies, at times
from the most unlikely sources. There
are even some analysts who believe that,
with crude prices approaching $10 a bar-
rel, the U.S. will soon be able to buy as
much oil as it requires—from domestic
as well as foreign sources.

Research associate: Alicia Moore

 Our ability to avoid the kind of energy
shortages that would cripple the econ-
omy this year does not depend upon
abundant Middle Eastern oil. It would
be nice to have—but even without any of

D LESS CAPITAL—AND CHANGE ITS PRODUCT MIX.

it, we could probably still make do by

mobilizing domestic energy reserves.
The potential for rapid expansion of
domestic oil output is apparently vast‘
Last year the American Petroleum In-
stitute, the oil industry’s trade associa-
tion, reported that the companies could

‘boost domestic production of crude on

a crash basis by about a million barrels
a day within three months—that is, we
could rais¢output from 9.3 million bar-
rels a day at the end of 1973 to 10.3 mils
lion barrels by March 31, T974. This
expansion could be achieved, said the
A.P.IL, “with existing wells, well equip-
ment, and surface facilities—plus worl
THges that can be reasonably ac
complished within the time peyiod 2 |
Even more important, the A.P.I
stated that a crash program would no
threaten the future productive life o
existing oil fields. It nofed that pro
duction could be “controlled according
to prudent and accepted engineering




Industries that will be helped

Assessing the impact of oil-price increases
on the sales of various industries has become
a favorite pastime of economists lately. The
charts at the right, which are based on data
prepared especially for FORTUNE by Chase
Econometrics, Inc., a subsidiary of the Chase
Manhattan Bank, show a few of the “‘winners”
—industries expected to benefit from the higher
prices. The size of the charts is proportional
1o the extent of the gain expected. (For a look
at some losers, see the next page.)

Most of the winners win because they con-
sume relatively small guantities of energy in
the manufacturing process. In alcoholic bever-
ages, for example, energy Costs represent less
than 1 cent per dollar of sales. Costs in the
liquor business will rise less rapidly than
costs in the more energy-intensive industries.
With demand for alcoholic beverages acutely

sensitive to price changes, consumers will.

presumably take advantage of the fall in the
relative price of liquor and increase their pur-
chases. Result: a gain in real spending that
is 3 percent higher than what would be project-
ed without the oil-price increase.

practices to prevent the significant re-
\duction of [future] crude oil recovery.”

Unfortunately, a multitude of state
regulations continue to limit the output
of individual oil fields to a so-called max-
imum-efficiency rate. The ostensible pur-
mregulations is to conserve
future oil supplies. In fact, the original
purpose of the regulations, which were
strongly supported by the industry, was
to limit production and thereby support
prices. But now that the industry is will-
ing and eager to boost production, it is
stuck with the regulations. Meanwhile,
oil output languishes. Domestic crude
output increased by only about 100,000
barrels a day in January.

Even if domestic oil supplies cannot
be increased on the scale envisioned by
the A.P.I. study, shortages of energy
can still be averted by substituting coal
for oil. Our dependence on imported oil
has not been increasing at the steady, in-
exorable pace that most people have been
led to believe. Imports of crude petroleum
and natural gas—valued in constant
1971 dollars—increased by only $264
million between 1965 and 1970. Then,
in 1971 alone, they rose by $489 million.

The bars here and on the next
page represent percentage
gains or losses in consumer
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30% —— Airlines - W
H H . o Less fortunate than the industries on the pre-
Industries that will be hurt S S ceding page are the ten shown at the left. Pe-

e troleum refining, which would have had
whopping sales gains without the price hikes,
now ends up with only a small gain. Note that
the sales projections are in constant dollars.
In current, or inflated, dollars, petroleum

45%  Photographic equipment w S . refining will do quite well: it will be able to
f s R raise prices enough to more than offset the
N S expected losses in physical volume.

" Drugs w 43%—— I_ W T Makers of photographic equipment will lose

‘ e G;/o Knitted goods w sales, not because the industry is so energy-

by 4% ‘ LI S — e intensive, but because dgmand for photograph-

° | 23% r"j S ic products is quite sensitive to change in per-

FM 5 ! T _— P sonal income. Rising oil prices will clearly slow

% | T - ' = 21% —— | x . the pace of income gains. Most of the other

' | ™ ‘ { EE — | | ] — losers are in energy-intensive industries: de-

% ‘ i , l 19% — '1 i ; = tergents, for example, are derived from petro-

i 1 87%: —= | | S — B — chemicals, as are some types of drugs and the
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! o = dropped by $840 million in 1971. The link

% between these two developments was the

Py 26% ‘ I pressure exerted by the Environmental

i Protection Agency, beginning in late

= | e 1970, to make utilities and industrial

plants convert from coal to residual oil
and middle distillates.
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30% Household W
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28% s mental costs involved in allowing utili-
S R ties and industrial plants to resume
burning coal, particularly high-sulfur
e coal. But how great are these costs? And

3 are they so great that it is worth run-
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) | % | L_”_,,,J - & ning the risk of serious energy short-
e A _ E= N ages? If they are not, and the EPA
agrees they are not, industry and the
/ utilities can shift back to coal, at least
temporarily, in order to prevent large-
\ scale economic dislocations. Most of
ST, those who burned coal just a few years
33% . e P S — ago are equipped to resume burning it
{ £ )
t . although in some cases it will take a
MO | SN little while to reassemble dismantled
S -— coal-handling equipment., And those who
' provided the coal just a few years ago

can certainly provide it once again.
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the same mix of production, and the
same level of BTU output, reached in
1970, the U.S. would be well insulated
from the effects of a complete cutoff of
the two million barrels of Middle Eastern
oil that entered the country on an aver-
age 1973 day. '

A return to that 1970 level would en-
able the electric utilities to switch to
coal and reduce their oil consumption by
nearly 40 percent. A similar switch
would enable manufacturing industries
to reduce their consumption by 13 per-
cent. Together, they would save about
1.3 million barrels a day. Even if we did
not revert to the 1970 mix of output,
but simply expanded coal production
as fast as physically possible, we could
save about 1.1 million barrels of oil per
day within a matter of months. -

The cost of the imports

It is clear, then, that some combina-
tion of increased oil and coal output can
save the economy from a serious reces-
sion. But nothing can save us from the
effects of an unacceptably high level of
energy prices. As nearly as can be de-
termined, oil prices have just about
doubled within less than a year. The
price per barrel of imported oil may soon
fall. Even so, the average price of im-
ported oil will still be higher than the
average price of domestic oil.

Hence if imports increase, and Per-
sian Gulf oil is freely available, the
weighted average price of oil available
in the U.S. will continue to go up. One
large question, then, concerns the extent

to which consumers will reduce pur-

chases and the extent to which they will
absorb the increased costs.

We do not know, with any degree of
precision, how much buying will be cut
back for any given increase in prices.
Evidence of consumers’ responses to

previous changes in petroleum prices.

is almost completely useless. Consumer
sensitivity to the minuscule price
changes of the past tells us little about
the reaction to today’s outsize increases.

Nonetheless, economists have spent a
great deal of time trying to estimate

the price elasticity of demand at today’s -

higher prices. The best guess is that the
elasticity for gasoline is minus .2—which

means that, if gasoline prices double,
demand for it can be expected to drop
about 20 percent. The elasticity for home
heating oil is probably a bit lower, since
consumers have little choice except to
buy at the higher prices: they cannot
switch to other fuels without making
large outlays for new equipment. By the
same token, the elasticity for industrial
fuel is probably higher—because of all
those opportunities for using coal in-
stead of oil.

Income not spent on oil products can,
of course, be used to buy other goods,
provided they are available. And many
consumers are indeed planning to use
the money they would have spent on
gasoline for energy-saving home im-
provements. But consumers may also
elect to save rather than spend this
money; and if they turn bearish on the
economy, as they now seem to be doing,
savings may increase at the expense of
current consumption. Then output and
employment will suffer.

Some income will emigrate

An economy featuring high oil prices
will be different in other ways too. Those
consumers who must buy oil products
regardless of price will naturally have
less income for other purchasés. By the
same token, those who produce oil and
oil products will have more income. Un-
fortunately, the transfer of income from
energy consumers to energy producers
is not especially healthy for the economy.
Some of these producers are foreign, so
that a certain amount of income will
simply be withdrawn from the U.S. Itis
true that much of this income may re-
turn as effective demand for our exports,
but this process would presumably take
2 while. As a result, total demand for
goods and services in the U.S. will be
crimped, at least in the short run.

Indeed, higher oil prices would be
translated into reduced demand even if
all our oil came from domestic sources.
The reason is that domestic producers of
o0il would not spend their increased in-
comes in quite the same way as those
whose purchasing power is being effec-
tively reduced by price rises. Higher oil
prices will raise wages and profits in the
oil industry, while hurting the great

mass of consumers—i.e., the wage earn-
ers and profit recipients in all the other
industries.

This transfer of income could be pain-
ful. The oil industry uses much less
&1abor and more capital than do most
Other industries. And so the Transterred
income will benefit mainly profit recip-
ients rather than wage earners. And the
people who receive profits, being high-
income types, tend to save more and
spend less of their incremental income.

Thus higher oil prices imply more
savings and less consumption. It is true
that most of these savings will eventual-
ly be used to increase the nation’s stock
of capital ‘goods—that is, productive
equipment, buildings, and inventories.
But once again, this spending won’t hap-
pen immediately. It takes time to plan
and execute capital projects. In the short
run, savings will increase at the expense
of consumption.

The speed with which the economy re-
covers from its present difficulties de-
pends on what happens to the price of
energy—of oil, gas, and coal—from now

.on. If prices can be quickly stabilized at
the higher new levels, we will have suf-
fered nothing more than a one-time
decline in the growth of real income.
Real G.N.P. this year will rise by about
$8 billion to $12 billion less than it other-
wise would have. But if the price of
energy continues to rise, American in-
dustry will have to reshape its own con-
sumption patterns in fundamental ways.

Too cheap to worry about

Industry has traditionally been a
prodigal consumer of energy, because \
the stuff was simply too cheap to worry |
about. The price of oil, which accounts
for about half of all the energy con-
sumed in the U.S., increased by only 30
percent from 1948 to 1972. Since the

eneral level of prices was rising by 74

ercent during this period, the price of
oil, measured in constant dollars, actually
fell substantially.

Largely because oil was such a bar-
gain, but also because federal regulation
held down the price of gas, the total cost
of energy purchased by U.S. manufac-
turers rose by only 5 percent (in current
dollars) from 1958 to 1970. Meanwhile,

0
3
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the cost of nearly everything else—par-
ticularly labor—was rising rapidly.
Thus manufacturers had every incen-
tive to substi
ever

of,
rergy in 1970 than In 1958, By contras
e use of labor—i.e., measured in man-

ing it efficiently. Nonetheless, there has
been a steady improvement in efficiency
during the postwar period. In 1947 it re-
quired about 78,000 BTU’s to produce
81 of value added (the calculation was
made using constant 1967 dollars). By
1971 it required only 57,000 BTU’s to
produce this output. There is no doubt
that this decline will continue. But thus
far, at least, it has been achieved largely
as a byproduct of growing economies of
scale—rather than by any conscious,
broad-scale campaign to reduce national
energy consumption, such as we are now
witnessing.

In most industries, as output has
grown, the energy required per unit of
output has fallen. Thus the ratio of en-
jergy to output in the man-made-fiber
sector of the chemical industry—one of
the most en -intensive in the econ-
omy—~fell by about 2.4 percent a year in
1958 to 1967, mostly because the scale
of operations increased.

An eye on the boilers

In the future, business will worry
quite a bit about using energy efficient-
ly. Tt can be expected to move consciously
to reduce the energy-output ratio. Du
Pont, which sells fuel-saving advice to
large companies, estimates that an aver-
age heavy industrial user can save 3 to 5
percent of its energy bill almost imme-
diately through improved industrial
housekeeping—e.g., by cutting down on
the use of standby boilers and pumps
that are allowed to idle some consider-
able time before being put into use. An
additional 4 to 10 percent can be saved
by making capital investments. The in-
vestments would, for example, involve
adding insulation to wires and pipes, or
installing heat exchangers that will re-
cycle waste steam and water.

“chemical, food-product, cement, and

Sometimes very small investments
can result in quite substantial econ-
omies. Edgar Brightbill, a Du Pont
scientist, cites the example of another
chemical company that was persuaded
by Du Pont to install an inexpensive
flow meter on a steam-stripping column.
Previously, the company had maintained
the flow of steam to the column at a con-
stant (and therefore excessive) level.
The flow meter simply regulated the
number of pounds of steam per hour ac-
cording to what was actually needed. It
cut the company’s steam bill from $100,-
000 to $70,000.

Some rough calculations based on Du
Pont’s experience suggest that, if it is
representative of U.S. industry, then
savings of between 2.8 percent and 6
percent of national consumption of en-
ergy can be realized within the next five
years. Those figures are equivalent to be-
tween one million and 2.1 million barrels
of oil a day. Even larger savings might

be made by major alterations of produc- .

tion processes. The chart on the facihg
page shows what is technically possible
in five of the more energy-intensive in-
dustries by the end of the decade.

Changing the shape of demand

To the extent that energy-output ra-
tios can be lowered, costs can be held
down and consumption patterns need
not change. But savings in industrial
energy may not be enough. In fact, even
when they are added to the savings that
are possible in the household and trans-
portation sectors of the economy, they
may not be enough to stop prices from
rising. And if energy prices continue to
rise, so will the prices of intermediate

-and final products all across the eco-

nomic landscape.

The impact of these price rises will
vary considerably from one industry to
another. Obviously, the heaviest con-
sumers of energy will be under the
greatest pressure to raise their own
prices. Besides the energy-producing
industries themselves—petroleum refin-
ing, coal mining, and the electric and
gas utilities—some of the largest energy
users in the economy are the aluminum,

paper-product industries.

How to Save

Five industries account for close to 40 percent
of the energy consumed by U.S. manufacturers
as a whole—and for about 16 percent of all the

~energy consumed by Americans. Steel, alumi-

num, cement, petroleum, and paper are the
giant fuel guzzlers. In 1968 they used 8.5 quad-
rillion British thermal units. (A BTU is the
amount of heat needed to raise a pound of
water by 1 degree Fahrenheit.) If their energy
consumption continues to grow at past rates,
they could be using 13 quadrillion BTU's by
1980. But with some careful planning, these
industries could continue to expand output at
reasonable rates and still consume /ess energy
in 1980 than they did in 1968—in fact, about
700 trillion BTU's less. There is no mystery in-
volved in this economy; the technology needed
to save the energy is already known.

The cement industry, for example, now uses
about 8.8 million BTU's per ton of product. If
the industry recycled more waste heat, cut
down on convection and radiation losses, and
repositioned some kiln burners, it would need
only about 3.6 million BTU's per ton—a saving
of 59 percent. And even with these savings,
cement makers would still be far above the
limits on fuel economy imposed by the laws of
physics. Under ideal conditions, it would re-
quire less than a million BTU's to produce a

" ton of cement, less than 500,000 BTU's for a

ton of petroleum, and less than 250,000 BTU's
for a ton of paper.

| facturers

Petroleum refining is the most energy-
intensive industry around, for it must
use energy both as a raw material and
as a fuel. Refiners spend a total of about
65 cents of every sales dollar on energy.
Aluminum producers spend about 18
centsaplastics manufacturers about 15
cents, iran and steel producers about 12
cents, glassmakers 10 cents. Shoe manu-
end only 4 cents, makers of
tobacco praducts and office equipment
only 3 centg each.

Some industries are modest direct
users of engrgy but large indirect users.
For example, the fabric industry pays
out only about 1.2 cents per sales dollar
for the energy it uses in its own plants.
But it buys large amounts of nylon, Da-
cron, and Orlon fibers from the chemical
, and these fibers are petroleum-
If we count all the energy that
must be consumed throughout the econ-
in order to produce $1 of fabric,
e total comes to about 7 cents rather
than 1.2 cents.

Fortunately, the impact of a rise in
the cost of indirect energy becomes
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consumption reduced by minimum
available consumption
technology

progressively diluted as we move to
higher stages of fabrication. If, for ex-
ample, the chemical industry spends 20
percent of each sales dollar on energy,
and if the cost of crude oil represents
one-half the total cost of providing that
energy, then a doubling of oil prices
would raise the cost of chemicals by 10
percent. In turn, if chemicals in the form
of fibers account for 20 percent of the
cost of producing fabrics, then fabric
costs will rise by only 2 percent (.20
times .10). And if fabrics account for 30
percent of the cost of apparel, then ap-
parel costs would rise by only 0.6 percent
(.30 times:.02).

Some industries will be able to pass
energy-cost increases along to their cus-
tomers without hurting their sales.
Demand for the products of these in-
dustries is, in other words, price-inelas-
tie. Consumers will resign themselves to
temporary price rises because they con-
sider the product essential and because
substitutes are not readily available.

The long run is elastic
But there is a critical difference be-
tween short-run and long-run elastici-
ties. Clearly, energy-intensive industries
like petroleum refining, coal, and fertili-
zers have markets that are price-inelas-
tic in the short run. For a while, at least,
companies in these industries can pre-
serve profit margins by raising prices.
In the longer run, however, the price
elasticities change. Consumers alter
their perception of what is necessary,
and producers find less costly raw ma-
terials and intermediate products. Pro-
ducers may substitute paperboard
products for plastic film, and rayon ace-
tate (which is derived from wood) for
Orlon (derived from oil). Consumers
will obviously buy fewer petroleum
products, cars, and household appliances.
It is less obvious, but quite possible,
that they may also substitute dairy
products for meat products. The trans-
portation and refrigeration of bulky
animal carcasses require a great deal of
energy per pound of usable protein. By
contrast, cheese is a relatively compact
and concentrated protein substance. As
a result, it takes nearly 75 percent more
energy to deliver a pound of meat
continued page 191
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venturesome and decide to link energy
savings with the solid-waste problem,
by imposing heavy taxes on throwaway
cans and bottles. Throwaways, partic-
ularly those made of aluminum, require
much more energy to manufacture than
do glass returnables. If all beer and soft-
drink manufacturers were to abandon
throwaways entirely in favor of return-
ables, the nation would save about 30
billion kilowatt-hours of electricity a
year, which is equal to about one-half of
1 percent of total energy consumption.
At the same time, the demand for labor
would rise, since it would require many
more man-hours at the retail level to
handle the returnables. On balance some
30,000 new jobs would be created.

In a much oversimplified fashion,
these examples illustrate one long-term
consequence of rising energy prices: the
number of job opportunities will in-
crease more rapidly than would other-
wise have been the case. And as the de-
mand for labor rises, so will wages. Other
things being equal, labor’s share of na-

tional income will rise. The share going
to property holders, dividend recipients,
and bondholders will fall.

Note that this process will reverse the
short-term trend. The first effect of a
rise in energy prices will be to shift in-
come away from labor and toward the
owners of capital and natural resources.
But after companies and consumers have
had a chance to adjust to higher energy
prices, by altering their patterns of de-
mand, the money will flow in a different
direction. ’

Bad news for capital goods

The impact of rising energy prices on
the demand for capital goods could well
be the exact opposite of the impact on
labor. The greatest demand for capital
goods obviously comes from industries
that have the highest capital-output
ratios—industries in which investments
in plant and equipment have the highest
payoffs in sales. But these industries,
which include aluminum, chemical, and
paper, are also among the biggest users

of energy. The more machinery one
needs, the more BTU’s one consumes.

The relationship between energy use
and the demand for capital goods has
been studied in some detail by Ernst

erndt, a professor of economics at the

niversity of British Columbia, and by
David Wood of the Federal Energy Of-
fice. Analyzing unpublished data for the
postwar years, the two found that capital
and energy are indeed highly comple-
mentary—that is, greater demand for
one is invariably accompanied by a
greater demand for the other. If the
price of energy rises, energy consump-
tion decreases and demand for capital
goods falls. Berndt and Wood calculated
that, from 1947 to 1971, every 1 percent
increase in the price of energy reduced
the demand for capital goods by .14
percent to .16 percent.

If the same relationship prevails in
the future, a doubling of energy prices
would cut off about 15 percent of all
capital-goods demand. The key question
is whether the same relationship would

continued page 196
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High-priced Oil

continued from page 111

protein to the consumer than it does to
deliver a pound of cheese protein.

Higher energy costs, therefore, will
have an across-the-board impact on the
structure of demand. In turn, changes
in the structure of demand, even mar-
ginal ones, will greatly influence the
total demand for labor and capital goods
for the rest of the decade.

A replacement for labor

Logically, energy and labor are sub-
stitutes for one another. As every begin-
ning-science student is taught, energy
is simply the capacity to do work. The
more complex an industrial society be-
comes, the more it learns how to or-
ganize electrical, mechanical, thermal,
or nuclear means of doing the work that
men once did with their hands. Those
industries that have been most success-
ful in harnessing energy to the produc-
tive process require the least labor.
five most energy-intensive industries ac-
count for about two-thirds of all the en-
ergy consumed by manufacturers—but
provide only about a quarter of all manu-
facturing jobs.
The inverse Telationship between en-
ergy and labor can be confirmed by an
analysis of an input-output table, which
measures the volume of intermediate
goods and services needed for a given
amount of production. The latest table
made available by the Department of
Commerce contains sales data expressed
in 1963 prices. Bruce Hannon, a profes-
sor of engineering at the University of
Illinois, has refined these data in order
to isolate the total energy and labor cost
of specific products.

According to his findings, an extra
$100,000 worth of aluminum could be
produced with about 33 billion more
BTU’s and five more people. By contrast,
an extra $100,000 worth of tobacco re-
quires only five billion more BTU’s but
creates thirty-two new jobs. In other
words, a shift of $100,000 of final de-
mand from aluminum to tobacco should
reduce our energy consumption by 33
billion BTU’s, while creating twenty-
seven new jobs.

Thus higher energy prices would, in
principle, favor tobacco consumption
over aluminum consumption. It is ad-
mittedly not easy to think of situations
in which the two are competitors. Yet
consumers will ultimately find the trade-
offs between them. For example, if the
price of aluminum products increases
because of a rise in the cost of energy
needed to make them, consumers might
spend less money to relax with soft
drinks out of aluminum cans and more
to relax with tobacco.

To forestall this process, soft-drink
manufacturers might abandon aluminum
in favor of steel cans. Steel is energy-
intensive, but less so than aluminum. A
shift from $100,000 of aluminum to
$100,000 of steel reduces overall energy
consumption by about'1l billion BTU’s
and creates two new jobs.

Costlier energy will not merely change
the composition of the demand for goods,
it will also accelerate the shift from
goods to services. Nearly all services
consume more modest amounts of energy
than do goods. As a result, the price of
most services will be falling in relation
to the price of most goods. Demand for,
say, entertainment services can be ex-
pected to benefit in any broad consumer
shift from high-priced goods to lower-
priced services.

Changes in public policy will presum-
ably accommodate a shift toward indus-
tries and activities that require less en-
ergy and more labor. As the demand for
motor-vehicle travel weakens because of
rising gasoline prices, there will be in-
creasing pressures to divert Highway

‘Trust Fund revenues to mass-transit
facilities. Hannon has studied the impact
of rechanneling an estimated $5 billion
in trust-fund revenues in 1975. He cal-
sculates that shifting all $5 billion in the
fund from highways to railroad con-
struction would be immensely energy-
saving and moderately job-creating.
Highway construction is one of our
lar{fe-st'consumers of energy: asphalt is
iTself a petroleum product and cement
manufacturing is highly energm
sive. Thus, a $5-billiomng
program uses 220 trillion BTU’s, where-
as a $5-billion railroad-building program
would demand only 80 trillion BTU’s.
t would take 256,000 people, directly
nd indirectly, to build the highways,

~ compared to 264,000 people for the rail-

roads—a net gain of 8,000 jobs.

An investment in health

Suppose that, as part of a massive
reordering of priorities, Congress de-
cided to invest highway funds in nation-
al health programs rather than in mass
transit. The energy savings would de-
crease in that case—but there would be
even more new jobs. Medical services
consume a fair amount of energy, e.g., in
the form of electricity for lighting and
for running small machines and air con-
ditioners. But health care is also one
lof the most labor-intensive industries
around. A $5-billion health program
would provide 423,000 jobs: 167,000
more than the highways and 159,000

more than the railroads.
Congress might become even more
continued page 192

‘A Farewell to Cheap Energy

Michael Elliott-Jones (left) and Michael Evans ‘

have become a major source of data on effects
of higher energy prices (see charts on pages
107 and 108). Evans is president, Elliott-Jones
director of industrial economics, of Chase Econ-
ometrics, Inc. Their data are based on a model
of the economy prepared by Clopper Almon Jr.,
of the University of Maryland. Evans describes
himself as a ‘lukewarm optimist.” He says:
“While | do not believe that long-term growth
will be stunted by lack of energy, we have seen
the last of cheap energy.”
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High-priced Oil continued

indeed prevail, Can the events of a period
of stable or falling energy prices tell us
very much about a period in which prices
are rising rapidly?

There is no doubt that all the past re-
lationships favored efforts to substitute
energy for labor. From 1947 to 1971 the
proportion of total manufacturing costs
spent on energy was relatively stable,
averaging around 5 percent. Thus it did
not pay companies to allocate very much
capital for the purpose of saving energy.
Instead, it made sense to use capital, in
conjunction with cheap energy, to econo-

imize on labor, whose share of total manu-

facturing costs was rising, from about
25 percent in 1947 to about 29 percent
ﬁ;.__m 1 wonden,

Now that relative prices are changing,
managerial attitudes may also change.
Capital and energy will become less com-
plementary and more interchangeable,

Here again there will be a critical
difference between the long run and
the short run. In the short run, the de-
mand for capital goods will probably in-
crease despite—indeed, because of—
higher energy prices. Energy producers
will be buying more drilling and mining
equipment. And industry in general will
be buyving a great deal of energy-saving
capital equipment. Heat exchangers, tem-
perature-control equipment, and more ef-
ficient kilns and furnaces will be very
much in demand.

But, if energy prices continue rising,
demand for the products of the energy-
intensive industries will eventually
weaken, This means that output will
tend to increase at a slower rate in those
areas of the economy that have tradition-
ally bought the most capital goods. The

.increased demand for energy-saving
equipment will only soften the blow.

The threat to efficiency

In the final analysis, rising energy
prices will tend to lower the rate of
productivity gain in the entire economy.
This process will come about in two
ways. First, changes in the structure of
final demand will reduce the growth rate
of the energy-intensive industries,
which are the most capital-intensive and,

typically, the most efficient. In addition,
these industries will increasingly be
forced to curb their demand for prodic-
tive capital goods (those that boost out-
put) and increase their demand for es-
sentially nonproductive capital goods
(those that save energy).

By the same token, final demand will
shift to those goods-producing indus-
tries that use a higher proportion of
labor per unit of output. These indus-
tries are generally among the less effi-
cient in the economy. Demand will also
shift from goods to services, where pro-
ductivity has been lower than in most
goods-producing industries.

Waiting for a breakthrough

It is always possible, of course, that
some major technological breakthroughs
will neutralize the adverse impact of
those rising energy prices on produc-
tivity. But unless they do, the economy
will become somewhat less productive
than it otherwise would have become,
which means that U.S. living standards
will rise less rapidly.

Qince this scenario is not very appeal-
ing, a major effort will unquestionably be
made over the course of the next five
years to stabilize, or even reduce, the
price of energy. Energy prices can be
stabilized either by reducing demand or
increasing supplies. There is a sizable
potential for cutting down on energy use
without greatly affecting output. The
potential for increasing supplies is
equally promising.

The U.S. has vast reserves of coal,
abundant oil—both under land and off-
shore—and perhaps a sixty-year supply
of natural gas at the present rate of con-
sumption. The problem is not the dearth
of energy resources, but the speed with
which they can be produced and mar-
keted. The conventional wisdom says
that it will take many years to market
enough energy to stabilize prices. But
the wisdom became conventional when
oil cost $2 a barrel. In today’s environ-
ment, that sort of wisdom may not count
for very much. END

The next article in this series, in April,
will deal at length with the prospects for
expanding energy supplies.
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cent of total imports by developed nations from less developed areas), it has
grown rapidly in recent years. In fact, if trade continues to expand at the
present rate, imports from the developing nations are expected to reach $10
billion by 1975.

The research suggests that trade policies permitting greater accessibility
to the markets of developed nations are a prerequisite for growth in trade
from the less developed nations.

Employee Compensation under the Income Tax
by C. HARRY KAHN
240 pages (approx.), Publication date: March, 1968

,

Wages and salaries, this study shows, have become the dominant form of /

income subject to the Federal income tax. In 1939, salaries and wages

accounted for 66 per cent of total taxable income; by 1963, the figure had

risen to 81 per cent.

— Kaﬁﬁ_ﬁaﬁlts out that this increase stems from two factors: the rise in the

share of wages in total income (from 71 to 75 per cent over the period) and,
more importantly, the rise in the proportion of total wage and salary earnings
that is reported on income tax returns (from 36 per cent in 1939 to 97 per
cent in 1963). Moreover, contrary to the popular view that compulsory
withholding of income tax is responsible for the marked rise in reporting
of wages and salaries, Kahn’s work suggests that most of the change occurred
in the early years of World War I1—before the introduction of withholding
in 1943.

The book also examines special problems in the taxation of wages and
salaries, such as taxes on the income of working wives, earned versus un-
earned income, excludable sick pay, and deferred compensation.

Executive Compensation in Large Industrial Corporations
by WILBUR G. LEWELLEN
480 pages (approx.), Publication date: Spring, 1968

This investigation covering the period 1940-63 provides a historical view
of the shift in executive pay structure that has occurred in response to changes
in our tax laws. It confirms the impression that salaries and bonuses subject
to heavy taxation no longer comprise the major share of the corporate execu-
tive’s total compensation.

However, despite this trend away from highly taxed forms of remunera-
tion, Lewellen finds that overall compensation for corporate executives has
barely kept up with changes in the price level since 1940. In fact, the eco-
nomic position of the top echelon executives was found to be nearly the same
in 1963 as in 1940.

By examining the pay package components of the five highest paid execu-
tives in 50 large manufacturing firms, Lewellen finds that items subject to

v




FORTHCOMING
CONFERENCES

lower tax rates than salary and bonus payments have become increasingly
important as a means of remuneration. Stock options, for example, have
come to comprise one third of the total compensation. The use of deferred
payments, profit sharing benefits, and pension values has also increased in
proportion to the decreased reliance on direct cash payments.

Another disclosure is that the tax advantages of supplementary payments
have been used to maintain the relative pay structure among the five highest
paid executives studied in each firm. Through an increasing reliance on less
heavily taxed supplements to salary and bonus at successively higher posi-
tions, gains in direct cash payments to lower-paid executives have been offset.
On the whole the total compensation relationship has thereby been kept
constant.

The Lewellen report is part of a larger National Bureau project concerned
with the influence of federal tax policies on economic growth. In a preface
to the work, Daniel M. Holland of MIT describes it as providing one of “‘the
links in a chain that runs from taxation on one end to economic growth at
the other via an effect on personal effort.”

Plans for four conferences to be held under Bureau auspices in 1968 and
early 1969 are well advanced. One will deal with education and income,
another with public products, the third with technology and international
trade, and the fourth with econometric models of cyclical behavior.

The Universities-National Bureau Conference on Technology and Com-
petition in International Trade will be held at the Carnegie International
Center in New York on October 11-12, 1968. The conference program is
under the direction of Raymond Vernon of Harvard University. Five ses-
sions are planned, beginning with a study of the technological factors in
international trade. Several case studies in technological transfer will be
presented. In addition, the conference will deal with the technological fac-
tor in trade and development, in the United Kingdom’s international position,
and in the theory of international trade.

The proposed program for the Conference on Education and Income,
scheduled for November 15-16, 1968, consists of such topics as education
and production functions, education and the distribution of income, deter-
minants of growth in demand for education, and human capital in interna-
tional economics. The program committee is headed by W. Lee Hansen of
the University of Wisconsin.

A Conference on Production and Distribution of Public Products is
scheduled for April 26-27, 1968 in Princeton, New Jersey. Chairman Julius
Margolis of Stanford University and members of the planning committee
have devised a program covering measurement and valuation of outputs,
distribution of public outputs, the role of various government levels, and
cost estimation.
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January 16, 197k

Dr. Duane Chapman

Department of Agricultural Economics
Cornell University

Ithaca, New York 14850

Dear Duane:

There was a typographical omission and displacement in
Table 3 of the paper which I presented at the AEA meetings. Please
be sure that it is corrected prior to publication. Beginning with
SIC industry 3312 and going to 3391, the table should read as follows:

3312 Blast Furnaces and steel mills 3.91 30.55
3313 Electrometallurgical products LO.6L 105.98
3315 Steel wire and related prod. 2.26 9.46

3316 Cold finishing of steel shapes 2.82 10.11

3317 Steel pipe and tubes .o l.y2 5.11

3321 Gray iron foundries 1.82 18.09

3322 Malleable iron foundries 2.63 21.79

3323 Steel foundries 2.82 14.39
3.27

3331 Primary copper .35 29.28

3332 Primary lead 2. 9.

3333 Primary zink 12.49 1L5.06—
3334 Primary aluminum 51.68 133.47—
3339 Primary nonferrous metals n.c.c. 17.89 37.81

3341 Secondary nonferrous metals 1.35 18.83

3351 Copper rolling and drawing 2.39 12.58

3352 Aluminum rolling and drawing L.11 20.89

3356 Rolling and drawing n.c.c. 2.74 12.73

3357 Nonferrous wire drawing etc. 1.42 5.36
3361 ‘ Aluminum castings 1.45 12.76
3362 Brass, bronze, copper castings 1.11 9.24L
3369 Nonferrous castings 1.30 7.59
3391 Iron and steel forgings 1.23 25.56

Sorry for the inconvenience.

JWW:nv
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RESOURCES FOR THE FUTURE, INC.

Inter-Office Memorandum
To: TRED
Date: 1/29/73
From: Mason Gaffney

Subject: 1974 or later Conference

At our recent C'Hare meeting I was asked to submit an outline of the topic
I have beén trying to develop. Here is one, surveying the full range of what
T have in mind. A conference could only cover parts of it, but this is a
unifying framework that would tie it together and from which individual topics
could be carved out, and from which you can decide if you are interested in
the topic. ‘

I begin with a premise that macro policy today is at an impasse. Its
thinking is sterile, locked into trite patterns developed decades ago and
degenerating into sophomoric quarrels and trivialities in practice. Macro
policy has overloaded monetary and fiscal tools which no loﬁéer even offer
us a choice between unemployment and inflation, but give us both, making the
new economics into the new dismal science. Free market solutions have been
blocked out of minds in a marathon spasm against the misleading rhetoric of

Herbert Hoover, and not really examined on their merits.
Topics

I. Market mechanisms for homing onb full employment.
A. Micro.
1. Variability of factor mixes.
a. Data: comparing industries and firms.

b. Relation to concentration of ownership: regressive use of

land.
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To: TRED Page Two
Date: 1/29/73
From: Mason Gaffney

subject: 197L or later Conference

2. Sensitivity of mixes to changes in factor prices.

3. Mechanics and theory of factor proportions.

a. Rapid turnover and replacement substitute labor for capital,
% la Wicksell. They also substitute labor for land.

b. High output/land ratio, (or "intensity"), substitutes labor
for land.

c. What determines replacement and intensity and hence factor
proportion?

4. Territorial expansion, public works, and factor mix: how thin
settlement causes overallocation to capita.l-—int'e'nsive linkage sec-
tor (transportation and utilities).

B. Macro.

1. Are natural resources & limit on employment? Is "growth" necessary?
Growth of what?

2. Replacement in macro-economics.

a. Replacement as part of investment demand.

b. Replacement as an autonomous factor.

¢c. Neglect of replacement in present thinking.

d. Is replacement demand a thermostat for equilibrating on full

employment?
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RESOURCES FOR THE FUTURE, INC.

Inter-Office Memorandum
To: TRED Pgge Three
Date:  1/29/73
From: Mason Gaffney

Subject: 1974 or later Conference

IT. TInstitutional biases against lsbor-using factor mixes, and/or for land and
capital-using mixes.
A. Tax policy.
1. Income, payroll, property, excise,
B. Distribution and wealth effects.
1. Original and continuing unequal division of public lands, resulting
concentration, coupled with regressive use of land and capital.
C. Forced land-consumption and capital--consumption, and/or under-use of
land and capital.
1. Zoning, subdivision control, building codes, urba.n "removal" policies,
public holding of excess land, regulatory bias.
2. Farm programs--soil bank, etc.
3. Mineral programs: allowables, prorates, quotas, etc.
4. Cartel organization of industry, with excess capacity.
5. Non-control of effluents. (Thus consuming neighbor's land instead
of using labor.)
6. Water law, underuse of better waters.
7. Administration of public lends, e.g-, national forests.
8. Low-interest loans as subsidy tool.
9. Exemptions from property tax as subsidy tool--bricks and mortar bias.

10. Public works.
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Regulatory bias.

1. Overpricing rich surplus yielding part of mass system, underusing
capital.

2. Subsidizing lean, deficit making, capital-using premature parts of
mass system. (This is blocked where costly individual apparati
like wells and septic tanks are in the way; but runs wild with
phones, etc.)

3. Overall bias in favor of costly individual apparati compared to
cheaper mass systems.

(And see below)

Territorial expansion.

1. Inflated, capital-using intersite linksge sector.

2. Regulatory bias sgain: uniform area pricing, rate base maintenance,
imperialism, tax avoidance through premature investment, management
aggrandizement, value-of-service rate making.

3. Public works: tendency to substitute overcapacity for pricings;
logrolling; partial funding and slow completion; avoiding competi-
tion, teking on submarginal ventures; bureaucracy; professional
aggrandizement of engineers, lawyers, unions, contractors; payoff
in higher land values, and resulting biases to premature starts
and overcommitment; linear bias to roads, to shift cost to higher

level of government.
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Lags and imbalances.

1. Poor synchronization of public programs, and regulated utilities.

2. Lag of private complements behind public works, due to land specu-
lstion and bad capital markets.

3. Lag of feeders behind trunks.

Inflation of militery budget. ' .

1. TIs it land-using, capital-using, or labor-using?

The Rule of Capture.

1. Causes premature invasion of marginal land, and is ex'tremely capital-
using because of slow payout.

2. Applied to water, minerals, capturing zoning, customary rights to
pollute, air routes, radio frequencies, etc. ad inf.

3. Premature research and the patent system. .(Coupled with other biases

towards research.)

III. Inadequacy of territorial expansion as means to achieve full employment.

A.

Limits on capital.
1. Bad tradition of public works to stimulate employment.
. Tt works only so long as we can bring limitless capital into the

system.
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3.

5e

It ties up capital, slows payout and replacement demand. This

causes political pressure for factitious demand, i.e., federal
deficits financed by new money, resulting in inflation because

the demand is not matched by ripe goods ready for consurers.

Jeopardy of a trap, stumbling into a feedback loop where shortage

of disposable capital is self-reinforcing fa.ther than self-correcting.
Historical survey, major crises following major periods of pre-
mature freezing of capital into territorial expansion (broadly
construed, including urban expansion, hydro-imperialism, etc.)
Military budget: part of the capital sunk in e@ansion, like

other public works?

Limits of the Earth.

l.

Claims of other cities and countries. Political limits precede
Malthusian ones. Territorial rivalry leads to war, wasting more
resources. .
The environment.
a. Major causes of pollution are:

1) Transportation.

2) Extraction and primary processing.

3) Non-control of effluents.

4) Inflated costs of collection due to sprawl.

5) Premature invasion of open land and wilderness due to sprawl.
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Iv. TFull employment of labor through full use of better land, and of capital
via free markets and limited government.
A. Taxation, removing biases from.
B. Distribution of income and wealth. Stimilating sm2ll business which
is more labor-using.
C. Eliminating forced land consumption.
D. Removing regulatory bias.

E. Containing territorial expansion.

Addendum

Tn 1879 George said the waste in making labor stand idle was as great as
that of destroying great cities. He said there was no limit in a truly free
economy on how much work there could.be, other than the desire of men to secure
the rewards of work. He suggested policies for breaching artificial limits on
employment. This theme brought him great popular support.

In 1936 Keynes said there was no social cost incurred when idle labor went
to work. He said there was no limit in a properly directed economy on how much
work there could be, short of full employment. He suggested policies for over-
coming the impasse he saw limiting employment. This theme brought him great
popular support.

T invite your attention to the parallel. Today leading economists tell us
to forget gbout full employment; it is preventéd by inflation. It is another
iron law, another wages-fund theory, another doctrine of inevitable suffering .

Whoever finds a way out will find the theme bringing great popular support.



