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The "National Defense Argument"” has long been of a favorite of those who
support special subsidies to various domestic industries. Yet the argument
traditionally has been framed as an appeal to patriotic emotions, amounting
to little more than the statement that the military has an unusually high
wartime demand for the products of the subsidized industry. As such, we can
hardly accept it as a sufficient economic argument for subsidizing an industry.

This paper is an attempt to specify an economically acceptable naﬁional
defense argument and to apply the argument where it appears most appropriate.

An important result of the theoretical analysis is a specification of the
form of the efficient subsidy -- whether, for example, the efficient subsidy
is an output subsidy, a particular input subsidy, or a protéctive tariff,
Another iﬁportant resﬁlt is a theoretical quantification of the_subsidy
justified by an economically acceptéble national &efense ;rgument. These two
resultSVServe to distinguish an .economically acceptable nztional defense
argument from the more vague, emotional arguments. The empirical applications

in this paper will employ these results,

I. NATIONAL DEFENSE AS AN ECONOMIC ACTIVITY
Our possible national defense arguments will be built upon an aggregative

simplification of the author's previous general equilibrium model containing
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journal, and financial assistance-from the -Foundation for Research in Economics
and Education, are all yratefully acknowledged. Finally, I would like to express
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national defense (1974). We shall outline this aggregative simplification
before proceeding to the generalizations which permit the derivation of
national defense arguments.

In this model, each "nation," or given subgroup of individuals, must
defend its assets in order to own them, and each capital good is owned by
some nation. In such a world, national defense is a necessary social
expenditure rather than a waste of the world's fesources. For any distribution
of property between nations, there is a set of mininal national defense efforts
required to prevent one nation from taking the property of another. When
property is distributed so that rationally chosen defense efforts reach these
levels, there is an equilibrium distributrion of property across the various
nations. We assume throughout that such an equilibrium is achieved.
At time t, a particular nation in this world will have a total
capital stock, Kt, part of whicﬁ, K;, is devoted to natioﬁal
defense, Dt, a second part, KE, to consumption, Ct,_and the third and remaining
part, Kt, to investment, It, i.e., to the creation of next period's capitai,

t+1

K~ ~. Thus, for the particular country, the current resource conservation

equations and three production functions are, respectively:

(1) K +K_+K =K,

@ oY) =0f,

(3) ¢ =c, and

) 1°E) = k¥ for e =1, 2, ...

We assume that all of the above three production functions are differentiable,
concave, and monotonically increasing. /

Since there is a distributional equilibrium, the country will undertake

the defense effort required to deter all foreign aggressors. That is, pt is



set so that it is just sufficient to make nonpositive the most efficient
aggressor's profit from successful aggression against the country, HA’ In
particular, letting ft(Dt) be the least-cost aggressor's resource cost of

t, t
. df (D t
successful current aggression and assuming that-———gz—l > 0, KD’ and thus

dD
Dt, are set for every t so that:
1
() T, =k - £ = 0.

t N .
Substituting (2) into (5) produces a simple dependency of KD on Kt’ where
dK® |

Tt > 0 in view of the monotonic'increaéing nature~of~both-ft(~) and Dt(-).
K i

. o o —
The solutio 1 =

olution value of KD for a given Kt is written KD (Kt)’

Giving consumers in the country under consideration a differentiable,
quasi-concave utility function,’U(Cl, Cz, CB, eses)y, We can determine a

socially optimal allocation by maximizing it subject to (1) - (5). Substituting

(2) into (5), this yields the following marginal condition for sécial efficiency:

' —t
U, au st a1t act d
(6) ==l Lo > e M Ul 2
act ac Ky K A &K

Inspection of (6) reveals the left side to be the familiar, Fisherian
marginal rate of time preference while the first term in brackets on the right

side is the marginal rate of time transformation., In competitive markets, these

l-/We are assuming here, for simplification, that the successful foreign
agressor obtains all of his victim's capital. It is clear that he cannot do
this in the real world, that only a certain part of a nation's capital stock

is "coveted" by foreign aggressors. While the presence of non~coveted capital,
which is allowed in the author's '74 paper, has no effect on the national
defense arguments or applications below, we shall allow non-coveted

capital to exist in testing the general empirical validity of our national
defense arguments. To make the above theory consistent with this test,
subtract a constant from Kt in equation (5), where the constant represents
the fixed supply of non-coveted capital in the country.



two terms are equated by rational individuals, as the former is set equal to
‘one plus the market's real rate of interest by utility-maximizing consumers
while the latter is set equal to the same rate by profit-maximizing producers.
The fact that capital which is produced for the next period generates an
extra defense requirement is irrelevant to individuals in a standard competitive
model because the government will bear the extra defense cost (their share of
the extra cost in terms of lump-sum taxes being insignificant when the number
of individuals is large). In this way an inefficiency would exist in a
competitive economy with neutral, or lump-sum, taxes (such as a simple
consumption tax in every period). This competitive inefficlency is easily
cured through the introduction of a tax on capital in alil periods, which
amounts to a tax on It, so that the return to devoting a unit

of K, to the production of Kt+1 is reduced by dﬁ;/th.

This result is easily proved: . Privately optimal consumption decisions
are such that U(Cl,'Cz, ees) is maximized subject to a constant wealth equal
to Plcl + PZC2 + P3C3 + ..., Where P is a parameter representing the present
price of consumption goods delivered in period t. This implies

BU /SU
3C acC

%2 =t a1 k.

t+1

And privately optimal production decision are such that profits,

Ptct(Ké) + Pt+lIt(Kt) - (1+ A )PK(K + K ),

are maximized, where P; is the parametric present price of capital goods in period
t and At is the parametric tax rate on the use of cépital in time t, This

maximization implies

t
8) pt2 . PE(L + 1) and

akc



-t
(9) P§+1 EEE-= Pé(l + At) for every t.
oK

I

Dividing (8) by itself in the next period,

t t+1
a0y pt/pttl . Pk /PK 1+A, ,
act t+1 1+A
C /3C t+1
t t+1
BKC BKC
Using (9), this becomes
an  ptypttl o Jacts | eIt PR
3 t+1 t tl j1+ A *
KC aKI aKC _ t+1l

Combining (11) with (7), and comparing the result with (6), the private
systen (whose description is completed by adding equations (1) - (5)) achieves

Pareto optimality as long as the capital tax rates are set so that

-t
1 4;

(12) ¥y =1-—7% -
t+1 dK

.In summary, an asset accumulator in a competitive,vprivate property
system in which the government provides for the collectiv; defense of the
nation's capital creates an exterral diseconomy in that he increases the level
of defense expenditures his nation requires to protect its capital stock. A
periodic, ad valorem, capital tax is thus rationalized by the above argument.
Assuming that all capital goods are sold when they are originally created, an
equivalent to such a tax is an income tax with depreciation and depletion

allowances (Thompson, 1974, Part II).

II. "HATIONAL DEFENSE ARGUMENTS."
Two distinct "National Defense Arguments," i.e., reasons for subsidizing
certain activities based on the special nature of national defense, emerge from

a two-step generalizétion of the above model of national defense. We shall now



take the first step.

A. Argument Number 1l: Private Capital Deters Foreign Aggressors.

The first argument is the result of an extension of the above model in
which the capital used in the private sector simultaneously aids in the
provision of national defense as a joint product. Thus, equation 2 becomes?

@ 0" =i, KD,
where the partialidériVAtiﬁes of (2') éréﬂéiﬁays positive. This occurs because
the costssof succéééfui foreign aggression against a nation depend upon the
resources that the nation has. on hand to mobilize in order to withstand an enemy
attack.gj (See, e.g., Miller.) Substituting (2') into (5) will again yield a
simple dependency of K; on Kt, a Pareto optimum described by (6), and an efficient
tax formula which adds di;/th to the cost of a unit of investment. But it no
longer follows that df;/th > 0. That is, an increase in the nation's capital
stock may now decrease its national defense requirement given (2') and (5) tecause
an increase in the capital stock may provide a greater deterrent- than an attrac-
tion to the relevant foreign aggressor. If this were the case, a‘subsidy to
capital would be in order; i.e., the first national defense argument would apply.
If the opposite were the case, then the generalization of (2) to (2') would
simply reduce the magnitude of the efficient capital tax, no capital subsidy
would be rationalized, and the first national defense argument would not apply.

Assuming observed defense expenditures are rationalLy undertaken, we can

test which is in fact the case by relating observed defense expenditures to

2/

<'In a more realistic model, one complicated by heterogeneous capital goods, some
kinds of capital goods cannot be economically converted to wartime use. However,
such goods often serve either as substitutes for others that are economically
converted into wartime use or as inputs in the production of (or trade for) some
war related goods. Hence, it is probably safe to assume, at least for expositional
purposes, that the entire peacetime capital stock is useful in producing current
defense services as a joint product. The empirical test below, however, will
explicitly assume that some kinds of private capital do not, even indirectly, aid

a country's war effort.



the observed capital stock. If there is a positive relation, then the positive
external value of private-sector capital resulting from its ability to discour-
age foreign aggressors would fall short of the negative value of private-sector
capital resulting from its attractiveness to foreign aggressors. No net sub-
sidy would be justified, and our first national defense argument would not
apply.

Some complications do arise in applying this test to a more realistic
world, one with heterogeneous capital goods. For, in the more realistic
environment: (1) only part of a nation's capital stock is "coveted," i.e.,
relevant to foreign aggressors as an asset, and (2) only part, a generally
different part, of its private capital stock is a potential input into the
defense effort. But we can safely exclude non-marketable capital assets
(such as memories of pleasant experiences), domestic cash balances, and most
private-sector technology from both types of capital. Also, since a large
subset of consumer durables are non-coveted and a large, but generally differ-
ent, subset of consumer durables are not even indirect inputs into the defense
effort, it is perhaps best to exclude all consumer durables from the capital
stocks used to test the first national defense argument. This leaves us with
commonly measured, industrial capital stocks. plus human capital. Since
data on aggregate industrial and human capital stocks are available for very
few countries while NNP data are available for most countries and allow us to
approximate the relative sums of the human and non-human, industrial capital
stocks of ;he various countries, we use - NNP data for our test. But one
important defect in such a measure is that it fails to net out the maintenance
of the country'g human capital. For a given NNP, the lower a nation's subsis-

tence requirement, the greater is both the stock of capital which its enemies



covet and the stock of capital which it can divert to a war. So a lower sub-
sistence requiremént, cet. par., will lower the country's defense requirement
if the first national defense argument is valid but raise it if it is invalid.

In view of the above, we regressed national defensé expenditures, taken

from a 1970 cross section of 96 countries, on: (1) NNP, taken from data

.

published by the Stockholm International Pea;e Research Institute, and, to
account for subsistence requirements, (2) population, obtaining data from the
UN Statistical Yearbook (1973). The assumption here is that the subsistence
requirements of our countries are proportional to their populatioms.

The least squares fitted eqﬁation, where Y is income and P is population,

v

is

D= .07t - 8.497 ; R® = .96.

(t=43.10) (t=-2.53)
The addition of a constant term did not have any economically significant
effect on the regression; nor did the exclusion of variéus groups of the
poorest countries; nor did the use of a 2-step, weighted regression proce-
dure (Glejser) to eliminate significant heteroscedasticity in the least E
squares residuals; nor did‘the inclusion of a variéblebrepresenting an age
distribution parameter.éj The sign and significance of the coefficients are

ample evidence for us to confidently reject our first national defense argument.

3/

2/ The coefficient of the age distribution parameter which we used, namely

the proportion of the country's population which is of fighting age (19-34
years of age) also provided an additional test of the first national defense
argument. For if the deterrent effect of the availability of capital espe-
cially useful insuplying defense were dominant, then having a high proportion
of fighting-age citizens would, cet. par., significantly reduce a country's
defense requirement. Obtaining our data from the United Nations Demographic
Yearbook, 1975, we found the effect of an increase in the fraction of a coun-
try's population which is of fighting age on the country's defense expenditures
to be highly insignificant (t=-0.22 on raw data and t=+0.23 for data transformed
to remove the significantly heteroscedastic residuals).



Our estimate of per capita subsistence income based upon this estimated
equation, the annual income per capita which would make defense expenditures
zero, is 8.49/.07 = $121.29. The reasonableness of this figure is additional

: 4
evidence in support of our general theory of the nature of national defense.—/

B. National Defense Argument Number 2.

Our second national defense atgument is based on the observation that price

ceilings and rationing are periodically imposed on certain products during

t 1

certain, recurrent. "national emergencies," or "wars." A direct consequence
of these controls is that the owners of the capital goods which produce such
products are unable to capture the wartime social values of their capital.
This in turn implies that the production of such capital goods during peace—
time is undervalued by private investors. A policy which raises the peace-
time value of such capital up to its social value is a peacetime subsidy to
this capital. With such a subsidy, altlaK; as perceived by peacetime pro-
ducers increéses because the total subsidy payment to 1% (= Kt+¥)w111 be
increased if and only if more Kt+1 is produced while the total subsidy pay-
ment to kb is given at time t and independent of the division of Kt between
K; and KE. The second national defense argument thus implies that the
peacetime increases in the alt/BKz terms as perceived by private producers

due to the optimal subsidies just exactly match the artificial, privately

é/As subsistence would probably be higher than this for the highly developed

countries, we could improve the model by making the theoretical coefficient

on population rise in a linear fashion with income per capita. This would
yield the same estimation form but would change the interpretation of the Y
coefficient to the effect of income on defense minus the effect of per capita
income on subsistence. Since the latter effect is positive, our estimated Y
coefficient is a downward-biased estimate of the effect of income on defense
in a nation for a given level of subsistence.
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perceived increases in the QH__EH___ terns due to the existence of future

e’ 3Cipy
price controls and rationing.s/

Since there is already a tax on capital in every period when we apply
the argument of‘Parts I and ITA, this special national defense subsidy is
achievable by simply reducing the peacetime tax rate on capital which pro-
duces the goods which are undervalued during a war, assuming that the subsidy
rate does not exceed the tax rate of Parts I and IIA above.

*This should, perhaps, be shown more formally. The existence of effec—
tive wartime price controls allows us to write, now taking C to be a type

of consumer good whose price is effectively controlled during a war and

taking t to be peacetime and t+l wartime,

a") 'EHE EHE;I = pt/p t+1(1 + o), where a > 0.
aC oC
Or, using (11) ~ (BCt+l aIt / aCt ) 1
- t+l .t t ' (1+2) (1+a)
BKC aKI BKC

Hence, for Pareto optimality, again using (6), )\ must be set so that

1

1 - dKE/th

So the existence of wartime price controls simply lowers the optimal peace-

@+ = G ).

time capital tax rate on the kinds of capital that produce the war-controlled
consumer goods.
Since the capital tax was achieved by taxing the return to capital via

an ordinary income tax, in which original investment costs are written off

5/When,reallstically, there are heterogeneous capital goods, this exact
equality implies that 1t is not economically useful in producing wartime
outputs other than the price-controlled output, This is elaborated .helow
in Section IIIA.
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in the future according to the rate of depreciation or depletion of the
capital, a natural method of achieving this subsidy is to allow peacetime
purchasers of such capital to expense a portion of the original capital

cost in the year of the original investment. A 100% initial write—off would
completely neutralize the capital tax, as the tax rate on the future income
produced by the capital would then be completely offset by the equal subsidy
rate on the capital through the 1007 initial write-off of the investment.
Similarly, allowing p percent of the initial investment to be expensed, with
the rest depreciated at the rate of actual depreciation times (1-p), would be
equivalent to a special capital subsidy of p percent. Observed U.S. tax
policies corresponding to this theoretical policy are the immediate write-—off
of intaﬁgible drilling expenses granted to oil and gas drillers and the
immediate write-off of certain investment expenditures given to cattle breeders.

These will be discussed in greater detail in Section ITIIB.

An iﬁefficient protection policy would be a peacetime subsidy to the
products which suffer wartime price controls. While this policy would encourage
origiﬁaliinvestment in the capiﬁal that produces those goods which suffer
wartime price controls, it would fail to encourage investment in subsequent
years by failing to encourage the original adoption of relatively durable forms
of capital. In terms of our notation, an output subsidy has the effect of

t+l,,. t+l

proportionately increasing both the 3C /BKC

to the private producers, leaving unaffected the SIt/BKé term which also goes

and BCt/BKE terms that appear

into determining the time rate of transformation, thereby leaving the time rate
of transformation at the same allocation unaffected. So simple output subsid-

ies are inefficient as they fail to remove the undervaluation of future

relative to present outputs.
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Opening up the discussion to allow international trade, a small peacetime

tariff on imports of capital which will be undervalued during wartime, by
increasing the country's price of this capital in every period, has the same
effect on our domestic efficiency condition as does a correspondingly small
capital subsidy. More capital is produced in each period, more is ayailable
for wartime, and the social inefficiency which appears in the absence of

6/

the policy is reduced.=~ The problem, of course, is that the policy drives

a wedge between domestic and foreign peacetime real costs of production.

But if, realistically, international contracting is sufficiently costly between

some countries that lump-sum payments cannot be practically made in return
for free trade policies, driving the émall wedge creates a wellfknown'
monopsony gain to the country imposing the tariff. (See, e.g.;yﬂi Johnson. )
This means that, under realistic constraints on internationmal agreements,

an incipient tariff is superior to a capital subsidy in reducing the inef-
ficiency described in the second national defense argument.7/ But the net
monopoly return is maximized at a finite tariff. If the original undervalua-
tion of capital is sufficiently small, a peacetime tariff on these capital

imports will suffice as the single, best policy. But if the original under-

valuation is sufficiently large, there will still be an undervaluation of

6/ We are simplifying the problem here by assuming that wartime imports of

the capital goods in question are insignificant because of the high wartime cost’

of international shipping. The case in which the country relies on substantial

wartime imports despite.the high shipping costs is discussed later in this
section,

7/ This result runs counter to the apparently accepted argument in the inter-
national trade literature that a domestic distortion is efficiently handled

with a domestic subsidy even in the presence of a monopoly in trade (See, e.g.,
Bhagwati). The tacit assumption in the accepted argument which we are dropping

here is the assumption, wholy inappropriate in our case, that a tariff has
no effect on the magnitude of the domestic distortion.

-~
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capital when the financial losses begin to result from further tariff increases.
Thereafter, a capital subsidy such as the one described above should be used

as well as a tariff. While our quantitative analysis in Section III below will

be limited to large capital undervaluations, several qualitative applications
of the above argument for moderate import protection will arise.

C. Alternative Methods of Capital Subsidy.

1. Subsidies to Investments in Skill |

Since the original accumulation of skill is aéhieved to a significant
degree by the foregoing of current income and the capital good, skilled labor,
is not sold when produced, there is no taxable transaction apprﬁximating the
valve of the current investment when labor accumulates its skill. Invest-
ments in skill are taxed indirectly when there is a higher tax rate on
future, higher skilled wagés than foregone, current, relatively unskilled,
wages. The observed U.S. progressive income tax #ccomplishes this, taxing
skill accumulation approximately neutrally with other kinds of capital
accumulation (Thompson; 1974); One way to subsidize certain investments in
human capital under»natibnal defense argument #2 is to re&uce the degree of
progression for those occupations warranting a subsidy. We observe very little
of this. However, an alteinative form of investment subsidy, justifiable by
the extraordinary high marginal transaction costs of lending to the young
investor in his own skills,-is to directly subsidize the financial part of
the human capital investment. We do, of course, observe this form of subsidy.
Since the second national defense argument applies quite obviously to the
accumulation of certain skills because of wartime conscription (a particularly
direct form of price control), an obvious rationalization of some such investment

subsidy exists. Furthermore, since the U.S. has been a2 small net importer of human
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capital, the above argument for some degree of human capital import protection
applies. (A more detailed empirical analysis appears in Section IIIE.)

2. Investment Subsidies to Foreign Suppliers

A difficulty arises when the outputs which are effectively price~controlled é
during a war are produced mainly by foreign capital. It is-apparently |
;mpractical for a country to directly subsidize foreign capital because there
is no obvious way for the subsidizing country to collect for the increase in
benefitsﬂsuch a policy confers on numerous other foreign countries. A solu-
tion to this dilemma is for the importing countries to simply allow the foreign
countries to "cartelize" thzir industry. This means that the exporting coun-
tries, while allowing free entry into the "cartelized" industry, purchase a
significant part of the capital output or force prorationed production and thus
excess capacity on the producers. In either case, the result is an increase
in the price and production of foreign capital but a decrease in the normal,
peacetime consumption of the products of this capital. During wartime, when
' the industry demand for this capital becomes infinitely eiastic (in the rele;
vant range) at the effectively contrélled price (which is no lower than the
peacetime price) the foreign capital is nb longer rationally held off thé
market, and wartime use of the capital jumps to an amount which exceeds that
which would exist without the cartel. Viewed in this way, cartels of exporters
merely act as replacements for the private speculators in inventories or
excess production capacity that are discouraged by the wartime price controls.
For appropriately set price parameters, the economic behavior of these cartels
is identical to that which would result if there were competitive markets and
no wartime systems of effective price controls. To prove this, we treat the

exporting and importing countries as a single country and represent the
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cartel as an institution which induces its members to cut back its peacetime
production of consumption goods so that equation (8) is rewritten, for peacetime,’
as

(8") pt EEE'= + B)P (L+1), B>0.

aKC

The cartel does not restrict entry so that the investment equations in (9)
remain the same. Dividing (8') by (8) for t + 1, the next wartime period, and

then using (9),

t t+1
i t i P (148) , Py Bct-l-l a1t 3¢ l:+ 8]
ot gt act-.+1 lfKtﬂ SK;' axg 1+ )J
t apttl
K, 3K,

Using (7'),

act BCt+1 ~aKE+1 aK; BKE 1+ ""1+o0

Hence, we may set the degree of peacetime monopoly, 8, equal to &, so that
the cartel agreement induces a Pareto optimum with no alteration in the

optimal capital tax rate given by equation (12). Alternatively, a cartel

may act directly as an accumulator of inventories beyond peacetime competitive
levels. In this case, the only change in the system is that equation (9) for
peacetime becomes

t+1 BI
oK

9"y @+ B)P =P (1 +A).

ot
I

Substituting (9') into (10) and using (7'), we again arrive at (13).

It may be argued that the observed degree of monopoly is set at the simple

profit-maximizing level for the producers and is independent of negotiations to

achieve joint efficiency. But evidence to the contrary is found in the fact that
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the two most durable post-WWII cartels, those in tin and coffee, negotiate
with -- and even have their quotas enforced by -- the consuming countries.
There is also abundant evidence supporting the hypothesis that the newest
effective international cartel, that in crude oil, charges substantially less
than simple monopoly prices because of political and military comsiderations.

Additional evidence that observed international cartels are not simple
» monopolies is that the cartel countries have not jointly imposed monopolisfic
export taxes; such taxes representing the optimél monopoly policy when side—p;ymégés
are precluded. (See e.g., H. Johnsog;)lhese taxes would discourage entry and
investment (changing the (1 + B) coefficieﬁt in (9') to 1/(14B), interpreting
8 now as the'ofdinéry aegree of monopoly), thereby preventing the achievement
of joint bptimality.

An empirical application’of the second national defense argument to
foreign suppliers is contained in Section IIIB.

3. Regulated Industries

Certain industries in the real world have their peacetime prices set by |
government agencies;gl If peacetime prices of the products of these industries
are set so as to induce competitive supplies and clear markets, but wartime

prices are effectively controlled below their marginal social values, under-—

8/ This is perhaps because the underlying legal structure induces sufficient
divergences from perfectly competitive supplies. For federally regulated trans—
port industries, which will furnish our most interesting empirical applications
of the second national defense argument to regulated industries, a plausible
justification for some regulation is the legal imperfection that people who die
do not have to compensate their friends (toward whom they are not sufficiently
benevolent to unilaterally transfer lump-sums). Without intervention, peaple
would overly risk their lives. For certain goods, government-imposed safety
standards suffice. For others, where government safety-detection is sufficiently
costly, the nominal price may be set sufficiently above the free-market price,
and non-safety dimensions of product quality sufficiently restricted, that safety~-
quality competition will induce a social optimum. The prices and supplies

" which we shall call "competitive" for such industries are those generated

by the regulatory policy described above.
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investment will characterize the regulated industries. However, if peacetime

~ prices are seét above competitive levels, and either dndustry supplies are optimally
prorationed among the producers to prevent excessive quality competition or
capacity-specific quality competition is permitteds théntgn,investgant subsidy
equivalent to that achieved in the international cartel model above will be
achieved as long as investment and entry are not both artificially limitgd by
government policy.

The view that federally regulated industries in the U.S., largely the
ICC-controlled transport industries, receive above-competitive prices but are
induced to develop more capacity than is in the joint interest of the indi-
vidual firms has become increasingly popular, and the view has received sub-
stantial theoretical and empirical support in the péthbreaking article of
Stigler and more recent studies by Moore and DeVany. The contribution of our
theory is to point out the possible equivalence of this type of cartel to a
real investment subsidy rather than a simple monopoly and suggest the possible
social optimality of this type of cartel. An empirical application of the
second national defense argument to regulated indvstries appears in Section

ITIC.

D. Why Argument Number 2 is Not Necessarily a Second Best Argument.

It may appear that our national defense argument, resting as it does on
the existence of special wartime controls, is a "second-best" policy in that
it may appear more efficient to simply remove the wartime controls and so
end the peacetime capital subsidy. This may be true. However, we shall argue
in this section that under quite realistic conditions, efficient wartime policy
requires a system of price controls. This argument is provided by the following
elaboration of our national defense model, an elaboration ultimately admitting

individually rational decisions about the level of national defense.
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As above, a nation protects its capital by committing itself to devote
sufficient resources to the punishment of foreign aggressors that ehe costs of
aggression to all potential aggressors are never below the returns. Such
protection generally requires that the protecting nation commit itself to
lose more utility in punishing an act of foreign aggression against it than
the gain in utility from having the protected capital (Kahn). National
defense expenditures communicate this commitment. While a certain level of
defense expenditures is always necessary for a nation to display its ability
to sufficiently punish a foreign aggressor, occasionally an abnormally high
level of defense expenditures must be incurred in order that the defending
nation also display its willingness to apply the requisite, narrowly irra-
tional punishment in case of actual foreign aggression. vThat is, a nation's
willingness is occasionally tested by its potential aggressors. These tese
periods are the "national emergencies," or "wars,' referred to above.gj

We now assume that decisions with respect to the magnitude of peacetime
defense expenditures are made in the respective periods by the nation's citi-
zens, say by a majority vote., During peacetime, when there is no act of
foreign aggression against the country, defense expenditures are rationally
chosen to be E;;‘ Any lower level would mean that country would surrender
its capital, and a higher expenditure level would be a 100% deadwelght loss

(Buchanan~Tideman). But during wartime, when there is an act of aggression

9/ Since costly aggression does not occur in a distributional equilibrium, our

wars are generally between countries who are each simultaneously displaying
their own defense commitments and testing the defense commitments of others.

Our theoretical model can be generalized to admit costly aggression in
Yequilibrium" by replacing our certainty-equilibrium with more genmeral sequence
of temporary equilibria in which various nations may incorrectly estimate the
costs of aggression. While the substitution of the resulting, statistical,
equilibrium concept for our certainty-equilibrium has no effect upon our theoretical
results, it does have some effect on the calculations of optimal subsidy rates.
Our estimates of optimal subsidy rates in Section III will be based on a relatively
realistic, statistical equilibrium model.
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against the country to test its willingness to devote sufficient resources tq

protect its capital, the citizenry cannot be counted on to choose the level

of K; which would display a commitment to protection. This is because it is

not in the interest of the citizenry to defend its capital against a foreign
aggressor who commits himself to imposing more damage on the citizens if

they do not surrender their capital than the capital is worth to them. The

only way for the protecting nation to defend itself against a commitment of

the latter kind is to pre-commit itself to fight the foreign aggressor anywéy;
and the citizens cannot be so committed if they are free to choose any level

of KB during wartime. So a rational military‘ leader retains the power to choose
K; during a defensive war. He maintains his own share of the nation's capital if
and only if he defends it and pays no part of the cost of the war. He is willing
for his nation to lose more in defending %#fs capital than the capital is worth
because he personally does not pay the costs of war. The military leader thus
will choose E; during a war, thus demonstrating the nation's defense commitment.
In a distributional equilibrium, these displays of willingness to fight are
éommunicated without making the citizens actually suffer more from the wars

than the nation's capital is worth to them.

While the peacetime defense expenditure level, which is efficieﬁtly
determined by the rational votes of the nation's citizens, is achieved by a
familiar, tax-expenditure process (Buchanan), the wartime defense expenditure
level, which is militarily determined, is achieved by other means because the
military has no direct power of taxation in a democracy. In particular, the
military leéders, living within a dollar expenditure budget set by the voters,
set the real defense expenditures by establishing a system of priqe controls,

where the government forces private producers to sell to the military at
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government—determined prices. Without such controls, given the well-known
limitations of alternatives such as money creation and debt financing, the
military's confiscatory wartime powers would be generally too limited to

10/

provide the requisite level of defense.

10/Several perceptive readers of an earlier draft of this paper have pointed
“out that it is unnatural to constrain the military by disallowing it direct
taxation power. By applying direct taxation during a war, the military could
avoid the inevitable misallocation costs of wartime price controls. However,
we are not forced to the conclusion that the second national defense argument
is a second-best argument. We can assume, we believe realistically, that
people are sufficiently better off living under the illusion that they are

the employers rather than the slaves of a benevolent military (the illusory
nature of this thought is shown in Thompson, 1977) that the illusion of freedom
from military domination induced by the absence of direct military taxation

is worth the misallocation costs of wartime price controls. An optimal response
to this preference is a benevolent deception in which military leaders avoid
the use of direct taxation even though it is a feasible policy. An implication
of this assumption is that prior to the rapid development of the modern, popu-
lar governments of -the past two centuries, when military leaders could not
afford to be so charitable (Thompson, 1977), there would be no deception and |
no special, authoritarian wartime price controls. But national, authoritarian
price controls would be ubiquitous among developed countries in recent wars.
Correspondingly, we observe (see, e.g., Schuettinger and Nef) that while virtusally
all major powers involved in World Wars I and II had compxehensive, national,
authoritarian, wartime price controls, such controls were a rarity prior to

the American and French Revolutions. The only pre-eighteenth century cases in
Western Civilization noted in Schuettinger's historical survey was the famous
Edict of Diocletion in 305 A.D. and the subsequent adoption of similar controls
by Emperor Julian sixty years later. However, historical studies of this
period (Michell, Gibbon) clearly indicate that the near-bankruptcy of the Roman
Empire, all practical sources of direct taxation being long exhausted, accounted
for these attempts to enhance the Roman military effort by forcing down the
prices which the military had to pay for their consumption goods. Thus, even
these ancient wartime price controls can be rationalized by an argument in
which the marginal economic return to direct taxation exceeds its marginal
economic cost. The particular forms of direct wartime taxation and borrowing
relied upon prior to the 18th century, and the switch to the use of price
controls, rationing, and modern conscription from the 18th century to WWII,

are described in Nef.

Modern military organizations probably come closest to direct taxation
through their conscription of human capitel. But even here they steer clear of
the surface efficiency of allowing draftees to buy their way out. Allowing
such purchases would apparently overly expose the citizens to the power of the
military leaders. Ividence for this is the extreme unpopularity of the U.5.'s
Civil War draft in which the draftees could buy their way out (Lindsay).

A more conventional, alternative formulation of the above rationalization
of the modern prohibition of direct military taxation is that the military cannot
be trusted with such power. However, this more palatable = alternative
reflects a view of social organization which is inconsistent with rationality,

perfect cormunication, or realisitic punls 1anilivy (Thompson, 1977).



-2} -

In summary, based on the politico-military model outlined above, it is
not unreasonable to assume that price controls during a war are efficient
economic policies despite the inevitable wartime misallocations generated

by the controls.

ITI. AN EMPIRICAL APPLICATION OF THE SECOND NATIONAL DEFENSE ARGUMENT

Due to the ubiquity of recent wartime price ceilings in modern developed
countries, we can select any modern developed country which has been involved
in a major war over its claimed capital for an empirical application of our
second national defense argument. However, studies of the degrees of
effectiveness of various wartime price controls were found only for the United
States. So the U.S. is our only candidate for quantitative application of
the second national defense argument. The last U.S. war over significant
amounts of U.S.-claimed capital, World WarwiI (1941-19%5), will serve as our
empirical model of expected future wars over U.S.-qlaimed capital.

Since the prices of vir£uéily all marketed products were formally
controlled during most of WWII, it is tempting to apply the second national
defense argument to all marketed capital goods. But it would be gros;ly
naive to accept blanket price ceilings aswa'generally effective policy.

This is made abundantly clear in the study of U.S. white collar crime

11/

during WWII by the sociologist, Marshall Clinard (1952). Nevertheless,

since the social benefits of wartime price controls stem mainly from charging

artifically low prices to the military, higher, above-ceiling, essentially

free-market, wartime prices charged to civilians through quality-deterioration,

11/ .
== This book, together with the U.S. Government Office of Price Administration's

Historical Reports on War Administration, is the source for most of the empirical

generalizations below regarding the nature and effectiveness of wartime price
contruias,
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tie-in sales, or other forms of hidden charges do not undermine the controls.™—™
In any case, significant capital undervaluations may occur only (1) in those

industries where wartime price ceilings on civilian trades cannot be easily

evaded or (2) in the production of outputs which are sold intensively to the
military at significantly sub-competitive prices. The following‘discussion uses
these criteria in an attempt to identify the set of capital goods which may be
significantly undervalued.

A, Capital Goods Which May Be Significantly Undervalued,

In industries where rational quality-deterioration would create severe
economic wastes due to the sheer magnitudes of the wartime shortages, we observe
the development of governmental rationiné systers to ;omplement the price
ceilings or direct production controls. With a rationing system, civilian
quantities demanded at the controlled price are limited by the supplies of
available ration coupons so that sellers have no incentive to apply the above
evasive devices., The effective demand does not justify hidden charges. Hence,
for significantly rationed commodities, the real prices paid to producers
by civilian as well as military customers are significantly below the
corresponding real commodity values to the customers. Relatively large

capital undervaluations are therefore possible when the capital produces

12/ The effectiveness of price controls in lowering the nominal war costs faced
by the military is quite apparent from numerous OPA industry studies. Aggregate
statistical evidence also exists. During the pre-control years, 1940-41, the
implicit price index of federal government purchases of goods and services rose
about seven times faster than an implicit GNP delator. In contrast, during the
peak~-control period, 1942~44, the implicit price index of government purchases
rose at about one-half the rate of the GNP delator. (U.S. Bureau of Census,
Series F-67, 82, 87, and 101). The low price inflation for government relative
to private purchases cannot be explained by a relatively slack government demand
during the peak control period. Real government purchases rose over 63% while
real GNP rose only 19Z from 1942 to 1944 (U.S. Bureau of Census, Series F-87 and 101.)
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commodities which are significantly rationed during wartime. In World War II,
significant coupon rationing programs existed for the following commodities:
Gasoline, meat, shoes, dairy products, canned goods, coffee and sugar:Lé

With direct production controls, the govermment directly restricts the
production of certain consumer durables in order to hold down the prices of the
capital used to produce them, In WWII, the government restricted the pro-
duction of numerous consumer durables (e.g. autos and copper and nylon products).
In other exceptional industries, none of the various devices to evade price
controls will work., These industries are largely the so-called regulate&
industries, where a government agency closely regulates transactions during
peécetime and thus can substantially prevent wartime quality deteriorationm,
tie-in sales, and other hidden ;harges.' The only such industries we could find
for WWIL were in the transportation and utility sectors.

Finally, among the few capital goods whose owners evade wartime price
controls on civilian tramsactions but which warrant a significantly positive
investment subsidy anyway because of the sheer magnitude of the military's
underpayment, skilled human capital is by far the most important.- While other,
quantitatively less important, undervaluations of this 1attef variety will be
consldered, most of the remainder of the péper is devoted to estimating optimal
investment subsidies for each of the cases of significant undervaluation
mentioned above. But our empirical argument first requires the following pair
of additional limitations on the set of capital goods>to which the second

national defense argument may significantly apply.

lé/Other, apparently much less stringent, non-coupon, rationing programs existed

for tires, rubber footwear, stoves, typewriters, used cars and trucks. Here, an
application to a nearby government administrator demonstrating a ''need" (non-
speculative value) for the commodity was required in order to have the right to
purchase the good. Such discretionary rationing will be included in our analysis
under the heading of direct controls.
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First, final goods held by consumers are precluded from substantial
subsidization undér the second national defense argument._'For such goods
normally are consumed by their holders and are therefore impervious to any kind
of wartime price controls. Thus, rational cbnsumérs do not require any signi-
ficant subsidy to induce them to accumulate the optimal peacetime stockpiles of
consumer goods in anticipation of wartime shortages. This does not, of course,
preclude the possibility that wartime price controls induce an undersupply of
producer goods which create consumer goods during wartime.

Second, to limit the set of producer goods eligible for a significant
subsidy under the second national defense argument, recall from Section IIB that
the degree of wartime undervaluation of a capital good was equal to the degree
of wartime undervaluation of its product in a world containing heterogeneous
capital goods only when the undervalued capital good is specific to the production
of undervalued products. When it is non-specific, the optimal capital subsidy
rate must be reduced: (a) Because only a fraction of the value of all of its
wartime broducts is represented by the value of its effectively price-controlled
product and (b) Because wartime reallocations of this capital to the production
of goods which are effectively price-controllgd lower its marginal product there.
Thus, due to the large total value of non-controlled, wartime products which it
produces, labor used to produce effectively price-controlled wartime products
would merit little peacetime subsidy if it were not for the extreme wartime under-
valuation of labor's product via comscription. And normal plant and equipment
which will be used in producing undervalued wartime producﬁs apparently warrants
a relatively small subsidy because a given plant worked more intensively during
a war (say by use during nights and weekends), while implying a lower, future,

peacetime capital stock, normally efficiently provides sufficient extra services
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to make its marginal social wartime product fall significantly towards peacetime

levels. But large subsidies are possibly warranted for semi~durable , specific

capital inputs, i.e., industry-specific capital inputs whose existing inventories
are normally largely used up within a period of time equal to the expected

duration of a war.

B. Application to the List of Industries Facing Wartime Coupon Rationing,

Therefore, our second national defense argument,rwhen applied to our list
of ‘industries . facing wartime coupon rationing, applies mainly to its specific
raw material inputs. That is, the argument should concentrate not on gasoline
stations or refineries, but on crude oil inputs; it should concentrate not on
slaughterhouses, daifies, and shoemaking plants, but on cattle itself; it should
concentrate not on sugar refineries, but on raw sugar; not on canneries but on
tin; not on coffee roasting plants but on coffee beans.

Since thé U.S. imports virtually all of its tin and coffee beans, the
cartel argument applies here. Correspondingly, we observe that the only two
internatiopal commodity cartels in existence throughout most of the post WWIL
period were in coffee beans and tin (Kindleberger and Herrick). And the recent
development of an effective cartel of oil exporters has come pari passu with
the rapid development of a U.S. depéndence on foreign oil. All this seems to
suggest that there has already been a significant policy response to the peace-
time underinvestments which would have otherwise occurred.

Moreover, the two most substantial specific raw material inputs in the
production of the domestic products on our list of war-rationed commodities,
0il reserves and cattle, both receive a special subsidy in an optimal form, viz.,
by an immediate tax write-off on a large part of the investment expenditures

which create the capital. But are the magnitudes oi these subsidies optimal?
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To provide more realistic estimates of these magnitudes, we now drop»our
extreme, simplifying assumption that the sﬁarting date of future wars is kﬁown
with certainty. In its place, we assume that the current, peacetime probability
that a major war will begiﬁ during a given future year is the same for all future
years. While the qualitative conclusions of Section II remain uneffected by the
introduction of such uncertainty, we shall rely on the simple estimation exercises
below to illustrate this fact rather than explicitly reformulating the theory.

The excesses of implicit values over normal money prices of crude oil -
and cattle during WWLI, using black market price data found in Clinard, can ’
both be roughly estimated to be about 4007 of the controlled prices. Hence, a
current, peacetime, year-long, ome dollar,oil-drilling or cattle-raising
investment which yields four subsequent annual payments having present valﬁes
of 25 cents each, would have an additional, toﬁal soci#l value of $4.00 if a
major, 4-year war started in the fbllowing year, $3.00 if it started two years
hence, $2.00 if it started three years hence and $1.00 if it started four years
hence. From the historical experience of the U.S., we estimate that the current
peacetime probability that a major, 4-year war will start during any future
year is 1/50, Hence, the expected present value of external social value from
the investment is $4 $3 ,%2 .81~ $0.20, or 1/5 of the market value of the

50 50 50 50 .
jnvestment when wartime prices are effectively maintained at peacetime levels.
That is, the expected loss to a peacetime investor in an oil drilling or cattle
raising project due to the presence of emergency price controls and rationing
is -- very roughly -~ 1/5 of the market value of the total return, or 1/5 of the
cost of the project.

Are the orders of magnitude of observed U.S. subsidy rates comparable to

this rough estimate of the optimal rate? First we consider an oil investment.

Since about 4/5 of the capital expenditures of a typical oil drilling firm are
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expensed as "dry hole" or "intangible drilling" expenseé and the value of an
immediate tax write-off on an oil drilling investment over a realistic de-
preciation allowance on the investment is about one-half of the marginal tax
rate times the investment (Rooney), the value of the immediate tax write-offs
for a typical éil drilling investment, using 2 marginal tax rate of 50%, is

4.1.1=1
522 5
actual rate is the same as our rough estimate of the optimal subsidy rate.

of the cost of the investment. This rough estimate of the

While the exact equality should certainly not be taken seriogsly, it does
strongly suggest that the orders of magnitudes of optimal and actual subsidy
rates to oil investments are about the same.

A breeder and raiser of cattle in the U.S. can write-off a large portion
of his investment expenditures, largely feeding and labor expenditures, as
current expenses. As the magniﬁude of these expenses relative to total capital
expenditures is similar to the ﬁagnitude of dry hole and intangible drilling
‘expenses relative to total capital expenditures in the oil industry, the in-
vestment subsidy resulting from this "loophole" is similar in magnitude to that
for the oil industry.

Natural gas, a joint product of oil exploration, also benéfits from éhe 
dry hole and intangible drilling expense write-offs. But the product also
warrants an investment subsidy because its product price has, since 1954,
been effectively fedefally reguléted at érices which do not exceed competitive
levels and would likely be so regulated in a future war, And the order of
magnitude of the optimal investment subsidy for gas is likely the same as that
for oil because oil and gas are considered to be close substitutes in the

14/

aggregate, normally selling for around their B.T.U. equivalency. —

li/ The fact that the prices of domestic crude oil and natural gas are currently
controlled at levels which are significantly below competitive would — if
permanent -- be a major error in U.S. economic policy. However, a possible,
second-best, economic rationale for temporary controls of this sort is that

even more severe unemployment would have resulted since the value of oil and

gas jumped in 1973-74 if all firms had to pay the true increase in the value

of oil and gas in 1973-74 (Thompson, 1977a).
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Finallj, sugar was also rationed in the U.S. during World War II. And,
again according to examples in Clinard, the percentage wartime undervaluation
of raw sugar was roughly the same order of magnitude as the percentage under-
valuations of cattle or crude oil., Corresponding to this wartime undervaluation,
the U.S. has had, for most of the Post-WWII period, a special, indirect subsidy
to U.S. investment in raw sugar production. Through various Sugar Acts, the
U.S. paid 10-25% output subsidies to domestic and a few, allied foreign pro-
ducers of raw sugar who accepted prorationing of their outputs. (See, for
example, Ballinger or D. Gale Johnson). As above the magnitude of this subsidy
is in line with the optimal subsidy suggested by WWII sugar rationing.lé/

Following the "optimal tariff" argument of Section IIB, moderate tariffs
or import quotas, whose benefits are largely terms-of-trade advantages, are
also in order for imports of crude oil, cattle, and sugar, all of which were
imported to modérate degrees during thé fost WWII period., Furthermore, to
generate the smaller net capital subsidies due oil refineries, slaughterhouses
and dairies, and confectionary plant and equipment, positive net, or "effective"
(see, e.g., Balassa), tariffs on imports of refined petroleum products, meat,
leather, and dairy products, and confectionaries»are also in order. In fact,

significantly positive effective tariffs or import quotas on all of the above

inputs and products have apparently existed during much of the Post-WWII period.lé/

15/ The Sugar Acts, which were developed when Cuba (an important source of raw

sugar) was a close ally of the U.S., were finally repealed in 1975, after
fifteen years of disappointing attempts to replace Cuba in the scheme. The
emerging, 1977 system is following an outline suggested by our theory: First,

a system of unusually high domestic raw sugar price supports through govern—
mental purchases has just passed into law. Second, a large group in the

U.S. Senate is aggressively encouraging previously monopsonized foreign sugar
producers to break from the past by establishing a cartel and stepping the world
price of sugar all the way up to the supported, domestic, U.S. level.

lﬁ/Since crude oil import quotas were shared by the U.S. oil refineries, there

was an obvious net subsidy to oil refineries. Since live cattle imports, mostly
from Canada, were very small compared to meat, leather, and dairy imports, even
before the relatively small, 10% cattle tariff (U.S. Department of Agriculture),
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C. Industries Facing Effective Civilian Price Controls Without Rationing.

As argued above, federally regulated industries, which are largely trans-
portation industries in the U.S., cannot practically employ large—-scale, quality-
deterioration or other hidden charges during wartime to circumvent wartime price
ceilings, Furthermore, WWII price ceilings were relatively unfavorable to this
sector, In fact, the nominal BLS price index of tramsportation services actually
fell during the widespread inflation of '42-'45. Yet very little WWII non-
price rationing of tramsport facilities was observed, and the xrelative quantity
of transportation services rose dramatically during the war as tramsportation
output grew at a rate which was several times larger than the GNP growth rate:ll/
It is a problem to explain the increased supply since there was neither a massive
introduction of cost-saving innovations in consumer transportation during the
period nor significantly decreasing costs for the somewhat competitive trans-
portation sector. The peculiar supply and price pattern can; however, be ex~-
plained by regarding the sector as one of our "cartels”, wherein the prior
peacetime output prices are set above their competitive levels and peacetime
industry outputs are prorationed among préducers accérding‘to.théir respeétive
capacities while investment is basically unrestricted.

A recent estimate of the degree of transport "over-capacity' due to
transport prorationing and an estimate of the degree of net abnormal wartime
demand appear to be about the same. According to Moore, the "artificial"
overcapacity in the domestic U.S. surface transport industry has been about

20% while the magnitude of the abnormal transport demand during the peak years

the substantially higher rate of protection for'these processed imports (Balassa)
implies substantial effective tariffs on them. References for the effective
tariff on U.S. refined sugar imports are Ballinger and D. Gale Johnson.

17/ Source: U.S. Bureau of Census: Tables E 113-139 for price data, F-29
for value-added data, and Table F-87 for GNP data.
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of WWII was only slightly in excess of 30%.l§/ Since it is not unreasonable

to assume a 107 expansion of transport services from any given stock, it is

not unreasonable to conclude that the estimated degree of excess capacity in
the U.S. transport sector does not significantly differ from the optimal degree
of excess capacity.

Perhaps the most direct evidence for the existence of significant
excess capacity in U.S. regulated industries since WWII is the notorious
absence of peak-load pricing in these industries.

Local public utilities, which provide water, electricity, telephone
service, etc., also have their prices regulated. And WWII controls also
appear to have maintained an effective ceiling on these prices at about peace-
time levels. But the observed demand for utilities during WWII, in contrast
to the obsefved demand for transportation, did not rise dramatically. And
we expect, from the relative durability of the capital im the utility sector,
that marginal costs would not rise as fast for public utilities as for the
transportation industries. As a result, a much smaller peacetime investment
subsidy is apparently due the public utility sector than the transport sector
based on the second national defense argument. The existence of some Yover-
investment" by public utilities through their peculiar incentive structure is.
strongly suggested by the well—knoﬁn Averch-Johnson model. However, in agreemént
with our view of the optimum, the estimate& magnitude of such overinvestment
is relatively small (Peterson, Graham).

D. Industries Facing Relatively Ineffective Price Controls on Civilian Transactions.

As indicated above, for goods and services which are undervalued during

wars only to the extent that they are sold to the military at artificially

low prices, the resulting capital undervaluations can also normally be.expected

18/ By dividing the average of the real values added by tramsportation in the
years 1941 and 1947 into the average of the real values added in the peak war
years, 1943 and 1944, we obtained an estimate of abnormal wartime transportation
activity of 31.3%. (Ibid.) !
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to be relatively small. The one obvious exception, the undervaluation of
skilled human capital due to the extreme underpayment for the wartime services
of such capital, is discussed in the next subsection., Disregarding labor,

the largest of these relatively small undervaluations presumably occurs for
those semi-durable capital inputs whose wartime products are sold intensively
to the military at prices closely supervised by the price~controlling agencies.

An examination of the Reports of the Office of Price Administration reveals

that by far the most significant inputs of this kind were: Most agricultural
commodities, various chemicals and non~ferrous metals; iron and steel; wool
and cotton. For most agricultural commodities, 2xtra peacetime inventories
are induced in the U.S. through various agricultural price support programs.
Moreover, "set-aside," or "land bank," programs also exist which subsidize
farmers to create fresh, fertile croplands. These correspond closely to our
cartel model of II.C.2. For various chemicals and non-ferrous metals such‘as
copper, lead and zinc, we observe the governmental accumulation of large
peacetime stockpiles. This policy shortcuts the varlous subsidy methods we
have been discussing. Iron and steel, wool and cotton are not so substantially
stockpiled by the government. (Neither is aluminum, but its production was
subsidized heavily during the War.) These goods are, to moderate degrees,
imported during peacetime, vCorrespondingly, we observe significant import
protection rather than domestic investment subsidies for iron and steel, wool
and cotton producers. The optimality of concentrating on import protection
rather than domestic subsidies for moderate imports with sufficiently small
un@ervaluations was implied by our special optimum tariff argument of Part IIB.
Furthermore, the requisite, significantly positive, effective tariff rates
which are due processors of iron and steel, wool and cotton are also observed

(Balassa.)
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Optimal import protection for national defense reasons differs from
classical, monopsonistic import protection in at least two observable ways.
First, inputs warranting import protection under the second national defenmse
argument normally warrant a larger degree of protection then other imports.

The reason is that the financial gain from a given amount of protection is
larger because the more a country becomes dependent on imports of an under-
valued input, the more likely its optimal policy is to switch from being a
world monopsonist to an unfortunate, but willing, cartel-victim. For, as

we have argued above, once sufficient import dependence is developed, it pays
to allow an international cartel in order to induce the Sptimal, peacetime,
foreign accumulation of thevinput. Import protection in the Post-WWII U.S.
has, in féct, cbncentrated on the narrow group of goods we have been discussing,
i.e., cattle, oil, sugar, iron and steél, wool, cotton, and their products.
For example, according to a survey by Bergsten, over 85% of the protection

in the Post-WWII U.S. has concentrated on this small group.

Second, when dimport protectioh is a simple monopsony device, then
tariffs are superior to import quotas in that random fluctuation in thevlevéls
of demands or éosts for a giﬁen policy cause much smaller deviations from
the optimal monopsony policy with fixed tariffs than with fixed quotas (cf.,
Fishelson.) But when import protection is also used to prevent dependence
on wartime imports, then import quotas may well be superior to tariffs. ‘In
fact, the set of Post-WWII imports which sufferred most from our World War II
price controls, (crude oil, cattle, sugar, cotton, wool, iron and steel, various
agricultural commodities, and products of these materials) is virtually
identical to Bergsten's list of commodities which have been subject to signifi-~

cant U.S. import quotas!
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E. Skilled Human Capital.

As argued above, military conscription, part of our general system
of price controls in which the government can buy at the artificially low,
controlled price, may have been particularly injurious to skilled labor in
WWII because the military's payment to a significant fraction of the U.S.
supply of skilled labor was apparently far below the marginal supply price.
The second national defense argument may thus provide a rationale for the
significant subsidization of investments in skilled labor. Such subsidies
are observed in the form of general subsidies to higher education;lg/

An apparent difficulty is that these‘observed subsidies also apply
to the developmeant of skills in the fine arts and humanities, skills which
suffer little wartime undervaluation. However, Marshall's externality
argument for supporting higher education -- that we subsidize everyone's
education because we cannot identify potential creative geniuses, most of
whom camnot collect the huge benefits they provide to society -- applies
largely to these latter skills and very little to the practical skills that
are undervalued during a war. So Marshall's argument must be added to the
second national defense argument in order to rationalize observed subsidies
to higher education. Since both the second national defense argument and
the Marshall argument apply to science skills, the observation of a discri-
minatory subsidy in favor‘of science education is rationalized.

In order to isolate a significant area where the national defense
undervaluation is large relative to Marshall's, we considered two year colleges,

schools which appear to be largely directed toward developing standard, low

19/ A rationalization for the observed subsidization of earlier, childhood
education emerges quite naturally from a model admitting parental malincentives
(Ruhter, Thompson, 1974.)
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risk, technical skills. We estimated the observed rate of subsidy to in-

20/ But what is the optimal rate?

vestments in these skills to be about 18%.
To estimate the degree of wartime undervaluation of labor via military

conscription, we first estimated the percentage increase in labor's supply

price to the military from the level of our armed forces just prior to the

WWII draft to the average WWII level. To do this, we divided the percentage

increase in the U.S. military personnel from the 1940 level to the average

'41f'45 level (U.S. Bureau of Census, Series Y-763) by the most recently

estimated elasticity of supply of military manpower, 1.25 (Cooper). The

result, ?igg / 1.25 = 15337, is an estimate of the percentage increase in

nilitary wages which would have been necessary to fight WWII on an all-volunteer

basis. Since military pay relative to civilian manufacturing wages decreased

from 1940 to 41-45 by about 15% (U.S. Bureau of Census, Series D-626, F-167,

and Y-763), the supply price increase for the armed forces during WWIT is

estimatéd to be 1533/.85 =~ 1800%. But this estimate is biased on the high

side in that it fails to adjust for the patriotic shift in the supply of

military labor during the war, a shift which we have been unable to objectively

estimate from WWII observations. However, during the U.S. Civil War, when

the Union's average armed force was only 18% of the 15-39 year old male

population compared to about 29% for WWII (Ibid, Series Y-763 and A 74-78),

there was only an inconsequential draft [accounting for only about 27 of

20/ Total governmental non-capital expenditures per student to all 2-year
colleges in the U.S. in fiscal 73-74 (from the U.S. National Center for
Education Statistics, Current Funds Revenues and Expenditures) was $950 per
student. Adding five percent interest on the book value of the assets of
public 2-year colleges (from the U.S. National Center for Educational Statistics,
Property Accounts) brings this total level of governmental support to $1068
per student, Total 1973 investment cost per student -- the sum of non-capital
total expenditures, $1,229, (Ibid, Current Funds) 57 interest on the book
value of all 2-year colleges, $130 (Ibid, Property Accounts) and the 9-month
average 1973 income of full-time workers with only a high school degree,
$4,672 (u.S. Department of Commerce, Current Population Reports) -- is 6,031.
Hence, our estimated government subsidy rate to trade education for young
adults is 1,068/6031 = 17.7%.
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those actually serving compared to 60% for WWII (Ibid, Series Y715 and 734) 1.
The Civil War military wage grew at about the same rate as the average manu-
facturing wage during the war (Shannon.) If, instead, the relative military
wage had dropped the 15% that it did during WWII, then, using éur 1.25 supply
elasticity, we would have had a .15 x 1.25 = 19% smaller Union army. Thus,
with the WWII wage pattern, the 18% volunteer army would have shrunk to
about 14%%. Hence, using the Civil War as a standard, we estimate the patriotic
shift in supply to be 14%% of the eligible male population during WWII, or
one-half of the actual average WWIIL armed force. The number of men which
would have required higher wages to volunteer during WWII is thus estimated
to he about one half of the observed armed force.' Hence our revised estimate
of the wages necessary to induce the observed average World War II armed force
4,33 21/

is (7450 (1.25) (.85) = 9 times the actual wage rather than 18 times.—

Now about 1/3 of those registered for the draft actually served during the

average WWII year (Bureau of Census, Series Y-763 and Y-917). So the wartime
undervaluation of the product of this group drops down to about 1/3 of 800Z.

To compute the resulting undervaluation of investments in human capital,
we add the assumption that workers are equally eligible for the draft during
the first twenty years of their working life and are not during the remaining
20 years of their 40-year working life. Then; using our above assumptions on
war probabilities, war length, and real interest rates, the present, expected,
percentage undervaluation of a young adult's investment in human capital which

increases his wages by AW(t), is

20 g mi(e) 4 O Mo
z 3 t 50 z t
fey (.05 Lo (1.0%)

El/ An independent estimate arriving at about the same figure but relying
mostly on Civil War pay differentials Letween volunteers and draftees is
available on request from the author,
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Assuming that AW(t) grows with aggregate real wages at the rate of 2% per
annum, this ratio is easily calculated to be 142:22/ While the actual rate
is a little higher than this optimal rate, the Marshall argument should count
for at least a couple of percentage points. So again, since our rough point
estimates of actual and optimal subsidy rates are in very close agreement,
the evidence does not contradict the hypothesis that the orders of magnitude
of optimal and actual subsidy rates are about the same.

The international trade results of Section IIB also apply to human
capital, Since (1) a large human capital subsidy is justified by the second
national defense argument and (2) mild imports of human capital exist, import
quotas to protect our skilled human capital can be justified. In fact, such
protection exists. Since the U.S. pays domestic rather than world market
prices for its imported human capital, the conventional international trade
argument for the existence of é net pecuniary gain to a small amount of pro-
tection does not apply. Nevertheless, if we can assume that the aggregate
U.S. production function is linearly homogeneous and that U.S. citizens have
net holdings of equity capital outside the U.S., then a positive net benefit

from a small immigration restriction must accrue to U.S. citizens.gél

F. Industries Facing Direct Allocation Controls.

As noted above, the production of several kinds of durable consumer
goods was restricted by fiat through direct allocation controls during World

War II. The salutory effect of these controls again was to reduce the nominal

22/ Statistical eveidence of rising relative wages of the relatively better

trained persons (Mincer, Taubman-Wales) might appear to contradict this assumption.
However, this evidence can be explained by the existence of greater on~the~job
training by the relatively educated and thus does not directly bear on the

validity of our assumption regarding the effect of a single period's increase

in training.

23/ To see this, first differentiate the familiar Euler equation for linearly
homogeneous functions partially with respect to labor. This shows that the
increase in payments accruing to laborers from a small decrease in the labor
supply exactly equals the induced decrease in aggregate profits. If the
country's citizens have a net equity position in foreign capital, they receive
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cost of certain resources so as to artificially lower the cost of the defensive
war. It may appear that an additional peacetime subsidy is due semi-durable
producer inputs into several consumer durables industrieé based on our second
national defense argument. However, the demand for consumer durables, taken as
a group, is known to substantially "pent up." Indeed, the post-World War 5
pent-up demand for consumer durables is widely considered to be the primary
cause of the macroeconomic boom that followed World War II. Under such a
condition, it is not likely that any significant subsidy is in order based on
the second national defense argument. For with such inter-temporal substitution
possible, it is likely that even without controls the wartime increase in the
competitive equilibrium price of new corsumer durables wculd hzve ireduced the
rational purchases of these goods to insignificance anyways.

G. A Note on Rent Controls.

A typical observation of WWII bureaucrats and contemporary economists
was that while WWII price controls were largely ineffective in keeping down
quality-adjusted civilian prices other than for industries facing rationing
or government regulation, the ceiling on apartment rentals was a singular
exception. (See, e.g., Harris.,) While there was some effective rent control
during the War in a few military zones, enabling the military to acquire
ancillary services at artificially low costs, wartime ceilings on civilian
rents were largely nonbinding given the shift of people of household-formation
age into military housing. However, the Post-WWII surge in U.S. housing demand
was met with a two-year extension of WWIL price controls which was apparently

somewhat effective despite the high incidence of hidden charges via tie-in

a component of gain from the immigration restriction in that the profits from
their foreign investment expands. The net result is then that the country's
capitalists lose less than its laborers gain from the immigration restriction.
The immigration restrictions which suddenly emerged in the 1920's, following
as they did the significant labor comscription of WWI and the U.S. foreign
investment boom of the late 19th and early 20th centuries, are therefore
rationalized with our theory.
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furniture sales, security deposits, early rent payments, and quality deterio-
ration (Clinard). (Direct evidence for this effectiveness is the somewhat

lower rate of price appreciation for apartment buildings than for owner-occupied
housing in the 45-47 period (Gage).) Since the resulting capital undervaluation
must be considered relatively small, only a small peacetime subsidy to non-
owner-occupied real estaté is justified. Since the postwar increase in housing
demand was concentrated on low-income units, the effective price controls

were apparently concentrated there. (See Friedman and Stigler.) So chese.
controls justify small subsidies to investments in low-income housing. But

the argument lacks power as an explanation of the small subsidies to low-income

housing observed in the U.S. for (1) the observed subsidies can also be

rationalized by the parental malincentive problem (Thompson, 1974) and (2)
postwar rent controls lack the efficiency justification of wartime price controls
and therefore cannot be cémfortably expected to recur given our results.

Real estate tax shelters cannot be justified with ﬁhe second national
defense argument. However, observed U.S. tax shelters for non-ownef—occupied
real estate can be rationalized by the fact that without such a tax shelter
there would be an inefficient, double capital tax on this real estate compared
to owner-occupied units, both of which are taxed at approximately the normal

U.S. capital tax rate through local property taxation (Thompson, 1974).

H. Trends.

Since the likeliho;d of another U.S. war of the WWII variety has pro-
bably been decreasing over the past couple of decades (see, e.g., Brodie),
it would be reasonable to expect the magnitudes of the above optimal investment
subsidies to mildly decrease over time. Correspondingly, we have in recent
years observed mild decreases in: (1) The effective write-off for intangible
drilling expenses (2) The effective write~off for cattle-feeding, (3) The

cartel-held inventories of tin and coffee, (4) excess capacity in the regulated
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industries, (5) the subsidy rate to expenditures on higher education, (6)
real agricultural price supports and subsidies, and (7) import quotas.

_I. A Perspective on the Results.

The results in the empirical part of this paper complement those in the
author's 1974 paper. In fact, tax shelters, where individuals are allowed
to expense certain original capital investments, were ome of only two elements
of the explicit U.S. tax structure which could not be rationalized using the
simple theory in that paper.zﬁ/ The current extension of that simple theory
appears to largely explain these shelters, for the significant ones are widely
recognized to exist only in cattle, oil and gas, real estate, and, to lesser
extents, in certain agricultural investments. 7The other, implicit, capital
subsidies discussed above, i.e., government inventory accumulation, cropland
conservation payments, provision of higher education, cartelizing regulation,
and import protection were not considered in the 1974 paper and also cannot
be rationalized with that model.

The capital goods which do not merit significant domestic subsidies
under the second national defense argument, are, from above, consumer goods,
plant and equipment, and mature human capital, Correspondingly, we do not
observe large subsidies to capital goods within these categories other than
those subsidies rationalized in the '74 paper as warranted by the non-coveted

nature of the capital or by a parental malincentive problem.

Zﬁ/ The other unrationalized feature of the U.S. tax structure was the alleged

absence of taxation on luxury consumer durables other than residences. Since
valuable art, precious metals, jewelry, and furs are fairly easily hidden from
a foreign aggressor (as evinced in the German occupation of France in WWII), the
list of coveted luxuries is probably fairly short. What the author had in mind
were yachts and expensive cars. But he was unaware of the fact that the one
kind of consumer good which is taxed, fairly uniformly throughout the U.S., by
local personal property taxes is the pleasure boat. And the capital tax rates
appear to fall in the optimal range of 1-3%! He was also unaware of the fact
that state auto license fees typically have an ad valorem capital-tax component
which also falls within this range.
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The two papers thus combine to strongly indicate that a more realistic
model of national defense than that which is implicit in traditional economic
doctrine leads to a description of a Pareto optimal overall economic fiscal
policy for the U.S. which is surprisingly close to the actual policy.

Since no such theory of national defense was available to the government
decision makers that evolved these policies, we conclude that existing political
processes in the U.S., rather than being dominated by broad social thinking,
have simulated an allocation system guided by a compensation principle. Under
such a system, the potential gainers from proposed legislation always ammend
the proposal if the change is perceived to raise the expected utility of any
individual without reducing the expected utility of any other. For such an
amendment can only increase the political support of the bill's proponents,
decrease the resistance by the bill's opponents, or both. If perceptions of
individual gains and losses are accurate. in such a system, any allocation
generated by the system must obviously be Pareto optimal; Our results thus
suggest that the ability of individuals in a large political system to act
under their enlighted self interest and the resulting efficiency of the in-
visible hand in_government have been substantially underestimated.

IV. SUMMARY

Two independent national defense arguments have been developed. The
first states that an increase in the private sector capital stock of a nation
raises the costs of successful aggression against the country and thereby
lowers the country's required level of national defense expenditure. Since
this effect is extérnal to the private holders of such capital, the argument
implies the optimality of a capital subsidy. However, an increase in the

nation's capital stock may also increase the return to successful aggression
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to foreign aggressors. Furthermore, this latter effect appears to exceed
the former, as empirical evidence strongly indicates that an Increase in a
nation's measured private capital stock increases rather than decreases its
national defense expenditures. This suggests the optimality of a net tax on
capital. The first national defensé argument does not appear to be an
empirically valid justification for any form of subsidization.

The second national defense argument states that certain kinds of
capital are undervalued by private investors during peacetime because the
produpts of the capital are subject to effective wartime price controls.

The capital goods which are generally most qualified for significant support
are semi-durable producer goods which are specific to industries suffering
effective wartime price controls. But, because simple price controls are
ordinarily readily avoided by quality changes and other forms of hidden
charges, the argument applies significantly to only a very restricted set

of industries. |

For domestic industries facing significant wartime coupon rationing
as well as price controls, the efficient subsidy is grantéd by treating a
certain part of its expenditures on specific, semi-durable capital as ordinary
business expenses for tax purposes. The most importamt U.S. products affected
by WWII rationing were gasoline and meat. These products were produced largely
by domestic industries. Correspondingly, significant tax write-offs of
specific, semi-durable, capital expenditures in these industries are justified.
In fact, such tax breaks are given, and the magnitudes of the observed tax
breaks rougbly approximate the optimal rates.

For foreign industries suffering from both wartime rationing and price
controls, an efficient investment subsidy is provided by ailowing the foreign
exporters to jointly raise the peacetime prices of their outputs by accﬁmulating

a stockpile of their outputs or by forcing prorationing according to capacity
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on the producers in the industry. The foreign industries supplying the

U.S. in WWII which suffered significantly from U.S. rationing programs were
the tin and coffee industries. Correspondingly, the tin and coffee cartels
have been the only significant international cartels in operatiom throughout
most of the Post-WWII period. And the recent development of a ﬁ.S. dependence
upon foreign oil was soon followed by an oil cartel with significant price

and production effects. In this view, observed international cartels are

not simple monopolies which gain by restricting output and the entry of inputs
into their industries; they are institutions which simulate what would be
competitive behavior in the absence of wartime price controls and rationing
by encouraging peacetime capital accumulation in these industries.

For federally regulated industries, procedures for effective‘government
control of the quality of privately traded goods are relatively highly
developed during peacetime so that wartime price controls are very difficult
to evade. Efficient peacetime incentive systems are those which induce more
capacity than the companies would freely choose given their artificially low
wartime product prices. Such incentive systems appear to exist, and the
estimated amount of “over—capacity" where estimates are available appears to
be of the same order of magnitude as the optimal amount.

For industries which largely evade wartime price ceilings on sales to
civilians and therefore suffer from effective wartime price ceilings only on
sales to the military, a generally much lower level of support is justified.
However, one exception appears in the "industry" which sells the services of
human capital. The singularly low wage paid by the military for skilled
labor services, together with the large magnitude of the armed forces during

the last world war, indicates that a significant subsidy is due youthful
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producers of skilled labor inputs. A plausibly efficient form of subsidy

is a direct subsidy to educational expenditures by young adults. Our rough
estimate of the optimal U.S. subsidy to higher education closely approximates
the observed subsidy rate.

For the other industries whose wartime products are not effectively
price~controlled in civilian sales but are sold in significant quantities to
the military at sub-competitive prices, some, relatively small, subsidies
are due their specific, semi-durable capital inputs. For the most important
inputs in this category, we do observe relatively small, effective capital
subsidies: For easily storable, specialty chemicals and non-ferrous metals,
we observe special government stockpiles. And for most agricultural outputs,
we observe governmental commodity price supports and cropland development |
subsidies. For the less easily storable commodities in this catagory, iron
and steel, wool and cotton, we observe significant tariff or import quota systems.
These restrictions on intermational trade are optimal to rely on when there
are realistic constraints on international arguments and when the magnitudes
of both the wartime import and undervaluation levels are relatively small,

Significantly undervalued inputs whose wartime imports are small, warrant
import quotas as well as domestic subsidies under realistic constraints
on intermational bargaining. Effective prbtection should also be exﬁended to
processors of these inputs. In fact, our significantly undervalued inputs
which were moderatély imported during most of the Post-WWII period were all
afforded import quotas during the period. And effective protection was also
apparently extended to their processors. In fact,-wgll over 857 of U.S. import
protection in 1970 was concentfated on oﬁr short list of qualified commodities

under the second national defense argument,



Finally, plant and equipment, consumer goods, and mature human capital
warrant no significant domestic subsidies under our second national defemse
argument. Correspondingly, no significant, domestic capital subsidies are
observed within these catagories other than those rationalized in a related
analysis of national defense.

In view of the above results, a more refined economic analysis is
required if we are to derive suggestions for improvements in U.S. economic

policy based on our surviving national defense argument.
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