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FOREWORD

This report is designed primarily to illustrate the application of
the material balance technique to the problem of estimating the economic
capabilities of the Soviet Bloc to support a specified war, Its purpose
is to explore and illustrate the method, the analytic techniques, and
the data requirements of the material balance approach to capabilities
estimation, Within the framework of the assumptions, the method, and .
-the data available, however, the conclusions suggested by this pre-
liminary analysis are indicative of some of the problems that would be
faced by the economies of the Bloc during wartime,

Three elements impose limitations on this report -~ the method
itself, the data used, and the assumptions made about the war. Since
the method used in this report has not hitherto been used extensively
in the intelligence community, Section I is devoted to a discussion of
the techriques and procedures as applied to the data available, with an
evaluation of the potentialities and limitations of material balance
analysis. Section II deals with the Soviet Bloc economies as they
would appear in mid-1955 in absence of war. Section III is a state-
ment of the assumptions made about the postulated war and the deriva-
tion of estimates of strategic economic resources needed to support
the war, Section IV is an analysis of the impact of the war on the
economies of the Soviet Bloc.

It must be borne in mind in interpreting this report that the war
postulated -- a l-year war of land, sea, and air operations employing
conventional weapons and massive armies -- implies wartime demands
peculiar to that type of war only, The nature of the war also
influences the supply side. No damage to the economies of the Soviet
Bloc is postulated. Further, accretions from conquered territory are
excluded, The responses of the economies of the Bloc are thus condi-
tioned by the nature of warfare. The analysis of stockpiles, for
instance, would be quite different in a different kind of war or in
a war of longer duration, Specification of air damage would signifi-
cantly alter the conclusions, Changing the nature, intensity, or
length of the war would require modification of the conclusions,

Several kinds of data required by the material balance technique
are available only in highly tentative form at present. The data on

the cold war structure of the economy are far from satisfactory or
complete, and pertain primarily to the Soviet economy. In addition,
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it is necessary to know what will be the impact on an industry of
transferring a part of its strategic inputs to the military sector in
wartime, For instance, it is necessary to know by how much agricultural
output will fall when petroleum inputs are reduced by a specific amount.
Further, it is necessary to know what level of operation of an industry
is compatible with the maintenance of the war effort. Agricultural
production below a specific level is not consistent with supporting

the war; it is necessary to know what that level is., Moreover, data

on other supply and demand considerations in wartime, such as the rate
of withdrawals from stockpiles and the potential wartime output of the
strategic resources, are needed. As these data are developed, it will
be possible to place more confidence in the results of material balance
analysis,

While information from military intelligence agencies was used,
especially in Section III, this report 1s the sole responsibility of
the 0ffice of Research and Reports.
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MATERIAL BALANCE ANALYSIS
OF SOVIET BLOC ECONOMIC CAPABILITIES )
TO SUPPORT SPECIFIED WAR ACTIVITIES BEGINKING IN MID-1955"

Summary and Conclusions

The material balance technique, used in this report to test the
capability of the economies of the Soviet Bloc to support large-scale
warfare, has proved a useful and flexible tool of analysis, Although
additional and more reliable data are needed, and despite some technical
limitations, the technique is suitable for analysis of situations in
which the impact on the economy is likely to be of considerable magni-
tude, as in the case of war. Further analysis along these lines, and
examination of more varied problems, should result in more conclusive
empirical results,

Preliminary results of analysis limited to a selected list of
strategic resources indicate .that the Soviet Hloc has the economic
capability to support a l-year war beginning in mid-1955, involving
about 350 combat divisions and corresponding air, naval, and support
forces. :

To mount and maintain such an effort would strain to the utmost
the economies of the Soviet Bloc and would entail critical shortages
of many strategic resources vital to the war effort including petroleum
products, steel, amronia, manpower, and antifriction bearings. Soviet
stockpiles, if used to supplement wartime supply, would cover shortages
of copper, aluminum, and rubber. '

In order to mitigate shortages of strategic resources within the
Soviet Bloc economies, it would be necessary for the Bloc to abandon
its investment program and devote most of its resources to the support
of the war. In a l-year war this support could be maintained, but
should the same level of military demand extend beyond 1 year, the

* The estimates and conclusions contained in this report represent
the best judgment of the responsible analyst as of 1 August 195,




Bloc economies would probably have serious difficulty in meeting military
requirements, Should the assumption that no damage is inflicted on the
home soil of the Bloc also be relaxed, then there arises the distinct
possibility that the Bloc could not stand up under the economic strain
imposed on it. ‘Nonetheless, under the assumptions of this report the
Bloc could support the specified military activities.

I, Method,

The method used in this report is called material balance analysis.
It is so called because it makes use of a scheme whereby the supply of
material is balanced against the demand for it -- that is, its consumption
" in the economy. "By appropriate manipulations the material balance system
can be made to represent the functioning of strategic sectors of the
- economy under several postulated conditions, :

A, General. .

. In approaching the problem of testing the economic feasibility
of supporting a war, the procedure is first to establish a bench-mark
year. For this base year the consumption patterns of the selected
list of strategic resources are then determined, These resources are
the only resources to which the test is applicable., They are chosen
partly on the assumption that singly or collectively they may represent
problem sectors of the economy in wartime, and partly on the basis of
availability of data, The consumption patterns for. all resources are

. in terms of an identical set of consuming industries, The list of

consuming industries exhausts the consumption of each of the resources,
by definition. For the base year, which is a recent historical year,
consumption is then balanced against supply, which is made up of
production and imports,

After the base-year tabulation is complete, it is necessary to
project these estimates to a later period in which wartime conditions
are to be imposed. To do so requires an index of the change in output
(and hence in inputs) for each of the consuming industries between the
base year 'and the projected year. These indexes reflect the growth of
each of these sectors in the absence of any acceleration in anticipa-
tion of war, Under the same assumptions, a supply estimate for the
projected year is made. The two are matched. A brief preliminary




analysis is made of the structure of the economy for the projected year,
The analysis of the wartime situation starts from this base.

B; Data Requirements.

Material balance analysis requires six basic sets of information.
They are (1) supply data, including production, import, and stockpile
information; (2) demand data, including the uses to which each strategic
resource is put (including exports); (3) indexes of growth for each
consuming sector; (L) special estimates for the consumption structure of
the projected year; (5) military requirements and appropriate data to
convert these requirements into demands for resources, and (6) data on
supply and demand in wartime,

_ For each resource it is necessary to have an estlmate ‘of pro-
duction, imports, and stockpillng for both the base year and the pro-
Jjected year. These comprise the supply half of the material balance
equation, On the demand side of the equation are placed all of the
uses to which the resource is put., The consumption patterns are needed
only for the base year, since the consumption patterns for the projected
year are derived estimates, The methods used in making the basic pro-
duction and consumption estimates are complex and varied., For the con-
sumption patterns it is sometimes possible to derive estimates quite
rigorously on the basis of known technological relationships. For other
consumption patterns, only a general picture of allocations is possible,
For some supply estimates a precise figure can be obtained from official
statistics (electric power, for instance). In other cases a detailed
analysis is required before such an estimate is possible. Imports and
exports must be derived in most instances from isolated pieces of
information, All the data contributing to the cold-war structure of
the economy are subject to a margin of error.

The indexes for consuming industries are based upon the trend
of a sample of products in each category. In any given industry a
-number of specific products are selected as representative of the time
path of the industry as a whole. Weighting these products by their
relative importance with respect to each other yields an index for
. the sample, It 1s then assumed that the entire industry moves in time
as the sample does,

It is also necessary to have other information so as to correct
the projection of the base-year structure of the economy to the pro-
jected year. Obviously, even if 1951 data were accurate and precise,
the use of consuming industry growth indexes to move the table to




mid-1955 would result in errors. Such errors would arise not only because
the assumptions implied in the use of growth factors may not be correct
but also because the structure of the economy may change over a L-year
period, Hence data to buttress the mid-1955 cold-war structure are needed,

The military information is in two parts. First, based upon
assumptions as to the kind, intensity, and length of war, it is possible
to derive military requirements. These data are of the form of nx"
thousand tanks, "y" thousand aircraft, and so on, The other data con-
sist .of coefficients reflecting the input of strategic resources per
unit output of material, such as "x" tons of steel per tank and ytt
tons of aluminum per aircraft. With these two pieces of information
it is possible to calculate the total quantities of all strategic
resources implied by the military requirements,

Under the stress of war, supply and demand relationships change.
Estimates of capacity output are needed. In addition, since it is not
possible to know what the minimum nonmilitary demands in wartime would
be without knowing in detail the entire range of products necessary to
support the economy in war, it is necessary to have estimates of the
magnitude of impact -~ that is, the effect which a withdrawal of
specific quantities of a strategic input would have on the output of
consuming industries, With this information, estimates can be made
as to whether or not the war would be likely to have an impact consistent
with the continued support of the war.

All of the data used in this type of analysis must be used with
caution, and care must be exercised in interpretations based upon these
data. It is possible, however, to mitigate to soame degree the debilitating
effect of poor data by posing assumptions as to the upper and lower limits
of the range and testing to determine what effect, if any, these alterna-
‘tives have upon conclusions and interpretations. All the data are in
plain view. They are not subsumed in aggregates or concealed by com-
plicated procedures in such a way as to preclude testing the effect of a
change in data.*

The base-year chart embodies the supply and demand data for the
- base year, In the present study, 1951 was selected as the base year.

#* It is true,,of course, that most of the data -- estimates of production,
consumption allocations, stockpiles, and so forth -- are themselves
‘obtained only after analysis,




The tabulation appears as Table 1,* In the table each row represents a
strategic resource, These are (1) coal, (2) petroleum distillates,

(3) petroleum residuals, (L) electric power, (5) steel, (6) copper,

(7) aluminum, (8) lead, (9) zinc, (10) ammonia, (11) toluene, (12) rubber,
(13) antifriction bearings, and (14) manpower. The table shows in detail
the uses of these items by 30 consuming industries for the USSR, The
consuming industries are listed in the columns of the table. Another
column gives total demand, the sum of all the entries to its left in any
given row,

In addition, there are several columns in the base-year table
which show the supply picture for that year., In the base year, supply
and demand are equal by definition and hence there is no surplus or
deficit. Another column indicates for each resource the accumulated
stockpile., Since the detail is only for the USSR, it is necessary to
show the production of the European Satellites and Communist China and
the Soviet Hloc stockpile in additional columns.

Thus the base-year table is simply a collection of data. These
data provide the basis for further manipulation and become the subject
of special estimates and assumptions for analysis of economic capabilities.

D. Consuming Industry Growth Rates,

The projected year in the present study is the year ending in
mid-1955. It is therefore necessary to have for each consuming industry
an index for mid-1955 over 1951, These indexes depict the growth of
these sectors of the economy in the absence of any build-up, They are
derived from production estimates of products within the various sectors.
The indexes for this study are given in Table 2, *%

The index for any given sector is multiplied by all the resources
which it consumes in the base year, thus providing an estimate of the
consumption of that resource in the projected year. The application of
these growth factors implies that the input of all strategic resources
is related strictly to the output of the industry, this relationship
being such that for every unit of output of the consuming industry
a specific and constant quantity of the resource is necessary,

#*. P, 13, below,
# P, 16, below,




Such assumptions leave much to be desired realistically. In fact, input
coefficients change over time, and the input of some resources is related
not to the output of the consuming industry but to some other characteristic
" of the industry.

" E. Speciél Estimates.

For several sectors there is no meaning at all attached to the
consuming industry index, These sectors are exports and inventory change.
Where there is no specific information it is initially assumed that
‘exports in mid-1955 are at the same level as in 1951. Inventory change
is assumed to be related to Soviet production so that the same ratio
exists between the two in mid-1955 as in 1951.

a For particular entries it also is necessary to make special
- estimates. Agricultural employment and military manpower are two
examples where the growth factors do not fit, Special computations
were made for both agricultural employment and military manpower.

In a number of instances such as those cited above (copper
. uses and petroleum used in agriculture), special estimates were made
and embodied in the projected-year chart,

, .~ As an example, suppose that in 1951 there existed a shortage

- of copper -~ that is, not only that consuming industries were compelled

to make less of that part of their output using copper but also that

the copper-using output that they did make was lean on copper use, substi-

" tutes were used, inferior products were made, and the input coefficient of

. copper was lower than it would have been if copper:had not been short. .

‘. Suppose, however, that in mid-1955 this shortage was overcome, so that

. ‘those items requiring copper had as much copper as was technically and
economically desirable, substitutes were eliminated, and inferior
products were not made. The input coefficient for copper would then

be larger than in 1951, and the use of a growth factor with the 1951
allocation to copper-using industries would result in a mid-1955

- allocation which was too low.

: In another instance, suppose that the use of petroleum

. distillates in agriculture is not a function of agricultural output

‘but rather of the stock of capital equipment - tractors in particular --
in that sector, and that the tractor park is growing faster than agri-
cultural output is growing. Here again, the use of agricultural

growth with the 1951 allocation would result in too low an allocation
for mid-1955. :
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These two instances are actual occurrences, Still other instances
might be cited., It is obvious that it is not possible to apply the growth
factors blindly and expect satisfactory results, Each consuming industry
and each strategic resource must be considered separately, and adjustments
-must be made whenever there is evidence that the assumption does not hold.

F. Projected-Yeér Chart.

The consumptlon and s Eply data for the progectedﬁyear chart for
mid-1955 are shown in Table 3,% Table 3 was derived in the manner described
above, by applying growth factors to the allocations for all consuming
industries or, in some cases, where this procedure was inapplicable, by
making special estimates. These methods permit filling in all of the
allocations across the table to the total demand column, which is simply
the sum of all the consumption estimates in any given row, It is then
necessary to enter the estimate of mid-1955 production, imports, and
stockpiles in the USSR, as well as production for the European Satellites
and Communist China, The difference between mid-1955 supply and demand
is entered as a deficit or surplus in appropriate columns. This projected-
year chart is then the preliminary estimate of mid-1955 cold-war consump-
tion structure for these resources, without any allowance for changes in
the structure of the economy and before taking into consideration possible
errors up to this point.

G, Mid-1955 Analysis.

: The analysis of material balances for mid-1955 is only a pre-
liminary analytical stage and is designed primarily to indicate any chronic
deficiencies in the economy and to correct any inadequacies in the data
and the analysis, Where deficiencies occur, it is necessary to indicate
how they will be met; where surpluses occur, it is necessary to indicate
where these resources will be absorbed. Such analysis is not extensive
and merely sets the stage for the utilization of a new set.of data, the
combat attrition information, and for a more refined anelysis of the
impact of wartime demands on these resources,

A surplus or deficit in the projected-year chart (mid-1955) can
be explained by one or more of the following factors. (1) Resource
production estimates in 1951 or mid-1955 may be too high or too low.,
(2) Consuming industry growth rates may be too low or too high.

* P. 19, below.



(3) Consuming industries with high or low growth rates are not allocated
so much as they should be, and consumers with low or high growth rates
may be allocated more than they should be. (L) Defense, stockpiling,
and imports and exports may be too low or too high, (5) The resources
studied are, or are not, being used in quantity in activities. showing
little or no growth, (6) Certain consuming industries are not counted
or are inadequately counted, or some users are double counted. . (7) The
1951 allocation from which input coefficients are derived may be too
low or too high for projection to mid-1955. (8) Finally, the resources
studied are, or are not, in short supply.

By examining the data in the tables, it is possible to relate
a surplus or a deficit to the relative rates of growth, For instance,
a deficit can be traced to the fact that output of the deficit product
is growing at a rate- slower than the rates of output of its principal
consumers. Conversely, output of a product of which there is a surplus
may be growing faster than the output of its principal consumers,
The observation of this relationship, of course, does not provide an
understanding of the phenomena, which can come only with an examination
of the relevant data and the substance of what lies behind the estimates,

H. Wartime Démahd;

To determine the requirements of war necessitates defining at
some length just what war and what kind of war is to be analysed, This
includes a statement of force levels, ‘tables of organization and equip-
ment, and time period, -as well as strategy and kind and force of
opposition, From such assumptions it is possible to derive the
requirements of the war'for military end items, manpower, and
- auxiliary equipment. From these military requirements and a knowledge
of ‘the input of strategic resources per unit output for all the dif-
ferent kinds of military materiel it is possible to derive the economic
resources required to meet the military requirements. These new
economic demands, occasioned by the war, are then substituted for
the demands of defense industries under cold-war assumptions.

It is at this point that the analysis begins., It is necessary
to consider all the possible actions which might be taken, both on the
supply and the demand side, in order to strike a balance in the economy
and still meet the demands of war. The demands for these resources in
. wartime are not the actual demands which will in fact be imposed.
Rather, they are computed on the basis that (1) all units are fully
manned and equipped, and (2) that attrition in the field is met by
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concurrent production at home. Suppose, for instance, a tank division
has, during the cold war, a complement of only 5,000 men and 100 tanks.
Upon mobilization it is necessary to fill out the table of organization
and equipment, which calls for 11,500-men and 250 tanks, The men must
be called up; the tanks must be taken out of storage. This particular
division is one of the combat units and hence is subject to attrition
for the period mid-1955 to mid-1956. The attrition rate, based upon
historical experience, is 10 percent per month, or 288 tanks per year.

. Based on the design and construction of the particular kinds of
tanks involved, it is possible to determine the input of each strategic
resource. Each tank requires specific quantities of steel, copper,
aluminum, and so forth; and electric power, coal, and other inputs are
consumed in its manufacture,

It can be seen that such data are not actual demands, but rather
are fabricated on the basis of fully equipped military units and the
presumption that combat attrition is reflected at once by demands upon
the economy. In fact, the demands upon the economy are much less
certain, Upon mobilization it is possible that some units would go
to the field not fully equipped, In addition, attrition is an uncertain
measurement, Even if attrition were as stated, attrition actually would
not be met at once. The park or stock of equipment would be depleted,
orders would be placed, and after a lag there would result a demand
upon the economy. Furthermore, even if the demands are levied, there
is no certainty that there are sufficient fabricating facilities to
make the number of tanks demanded, In this case, the demand for the
strategic resources would be lower because the number of tanks ordered
was not produced, '

Thus the demands as calculated by the above procedure represent
an upper limit for the force levels involved and a fictitious computation
as far as the actual demands are concerned, Nonetheless, they do provide
a measure of the magnitude of resource commitments which are necessary
to maintain the specified war effort,

I. Analysis of Wartime Demand,

, ‘Analysis is in general not a procedure which can be outlined
precisely and detailed step by step. Section IV, below, contains the
analysis of this particular problem. The purpose of the analytical
stage is to determine whether or not there are courses of action
open to the Soviet Bloc whereby the demands of the war can be met

P



-while simultaneously maintaining the rest of the economy above collapse
level,

The general condition, upon the imposition of wartime demands, is
that the Soviet Bloc will appear short of every item in the strategic list
except where the entire accumulated stockpile is used to offset the demand,
Thus the primary. analytical problem is to determine whether or not the
Bloc can arrange its economic affairs in such a manner as to avoid the
shortage or eliminate its crippling effects. A number of courses of
action are open to the Bloc and must be analyzed separately for each
-strategic resource. Some of these responses act on the demand side;
others on the supply side. On the supply side it may be possible for
. the Bloc (1) to accelerate production of. the strategic sectors more
rapidly from mid-1955 to mid-1956 than would be estiniated under nonwar
~conditions, (2) to use strategic stockpiles of these strategic resources,

(3) to use resources from conquered territory, (L) to salvage plant and
equipment for their strategic resources, and (5) to shorten and elim-
- inate the pipeline of strategic resources to-all sectors. On the demand
side it may be possible for the Bloc (1) to eliminate exports, (2) to
‘cut back production in sectors using strategic resources for which the

 output is nonstrategic, (3) to eliminate some nonstrategic inputs into

‘lines of production which use strategic inputs, and (L) ‘to substitute
nonstrategic inputs or less strategic inputs, wherever possible, for
strategic resources, : , ‘ o o

: An essential ingredient of the analytic stage is the attempt

to determine those sectors whose activities must be curtailed in order
to meet the war demand, A withdrawal of inputs from a consuming sector
and reallocation to the military will adversely affect the output of

the consuming industry. The extent of the impact of specific with-
drawals and the level of output which can be maintained by the consuming
industry with the inputs left to. it are central to material balance
analysis,

As a necessary part of the analytical stage, it is also
_pertinent to call into question all the data on which the preceding
. analysis rests. In particular, the consumption patterns and the wartime
.demands must be scrutinized closely, The use patterns are based upon an
updating of 1951 data. The wartime demands are a calculation based
upon meeting attrition., It may be that fabricating or manufacturing
capacity is so limited that even if the resources were available it
would not be possible to fabricate enough to use the indicated amount,




This limitation would in effect reduce the wartime demand for the
resource, It is also possible that the supply estimates are lower than
they should be. Some analytical manipulation of both supply and demand
estimates is necessary to indicate the extent to which errors in such
estimates affect the results of the research.

As can be seen in Section IV, below, it was necessary to use
quite unsophisticated techniques in the analysis of the wartime situation.
As a first approximation industrial demand in the prewar period was
estimated by various techniques. This provides a picture of the
initial position, one in which the cold-war structure has remained
unchanged, It is recognized that this situation must and will change
under the impact of the war demands. Not only would reallocations be
made, but also the actual technological structure would change as the
~war influenced relative valués and substitutes were introduced.

J. Limitations and Potentialities of the Method.

It is worth noting that, in an abstract sense, the test is one
which in fact tests the internal consistency of the several sets of data.
Only insofar as these data represent the actual situation in the USSR
can the test be called a real test of capabilities. All quantitative.
testing techniques suffer from this limitation, In the present test
two considerations, however, make this factor of some importance, First,
it is not certain, in dealing with the USSR, whether or not a datum is
accurate; much less whether or not a whole complex of data represents the -
factual situation, It is seldom that complete confidence can be placed.
in Soviet data. Second, the data used in the material balance technique
are interrelated, The projected-year production estimates of the
resources to be tested are also a part of the data of the consuming
industry growth indexes, Because data are lacking, some of the alloca-
tions are made a function of the output of the producing sector, not the
consuming sector,

The data pose a serious limitaticnal factor for material balance-
analysis, It is one which can be overcome only by long-term research.
At present, there is some reliance upon analogous US data and quite
limited knowledge and understanding of Soviet consumption structure,

As more research is performed, the estimates will become more reliable.
The lack of data is especially serious in the analysis of the impact of
war demands. Information on what sectors will be cut back and what

the effect of these cutbacks would be is of crucial importance, but
frequently only conjectural data are available.




There are certain technical limitations to this type of analysis,
limitations inherent in what is, in effect, an attempt to analyze a
general equilibrium problem with partial equilibrium techniques. The
problem of the impact of wartime demands upon an economy is a general
equilibrium problem, but material balance methods are partial in scope.
An increase in the demand for aluminum results in an increase in all
the inputs into the aluminum industry. The industries which supply the
aluminum industry find their outputs have risen, and hence inputs into
these industries have also increased. These supplying industries likewise
have increased outputs and hence increased inputs. In this fashion the
indirect effects of a change in demand can be traced through the economy
and determined with some precision, The material balance technique,
because it does not include all producing industries and because there
is no differentiation between interindustrial and final demand (external)
sectors, cannot take account of these interrelated transactions which in
fact take place, In the material balance approach they must be approxi-
mated by making special assumptions about what happens to various con-
suming industries upon the imposition of new demands,

A significant characteristic of the material balance method is
that no generalizations are possible beyond the specific list of items
which are tested., When, as is usually the case, the list of resources
is quite limited and does not contain many items which are of great
importance to the economy, the usefulness of the technique is somewhat
impaired. Since many of the strategic resources cannot be measured
adequately when disaggregated to the level where this technique is
applicable, it is possible that the technique has a definite upper
limit on the number of items which can be included in a material
balance analysis.

The material balance method may still be extended in coverage,
however, to a more exhaustive list of strategic resources, and the
number of consuming industries may be proliferated and refined. It is
cumulative research, such that additional or better data may be inserted
to improve the data as they are required, The method is a highly
practical and pragmatic method for testing economic feasibility within
well-defined limits and is arranged in such a manner that the data are
open to scrutiny and examination with little opportunity for concealed
assumptions. There is considerable potential value in the material
balance method as it hecomes possible to examine a more extensive
list of products in this way and as the quality of the data improves.
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II. Position of the Soviet Hloc in the Cold War, Mid-1955,

This section presents estimates of the supply position of the Soviet
Bloc and the consumption pattern of the USSR under peacetime conditions
for the year ending in mid-1955, The section contains (1) the base-year
chart of the resources available in 1951 and their consumption pattern,
given in Table 1;* (2) indexes of consuming industry growth used for the
projection of consumption patterns up to the year ending in mid-1955,
given in Table 2;** (3) the chart for the year ending in mid-1955,
given in Table 3;*** (}) a table of surpluses and deficits as a percen-
tage of mid-1955 supply, given in Table L™ % (5) for each material a
brief analysis of its supply position, including a description of adjust-
ments made to the projected consumption figures; and (6) conclusions. -

The chart for the base year, 1951, given in Table 1, contains the
detailed consumption and supply data from which are made the projections
for mid-1955, Each row is devoted to one of the 1l individual material
resources, The columns are the consuming industries for the USSR,
including exports, stockpiling change, and total demand. 1In addition,
there are columns for production, imports, and total supply for the
USSR. Columns are provided for European Satellite production and
Chinese Communist production, and Soviet Bloc stockpile, but these
data are not included in the total supply figure. Details on the
preparation of the base-year table are included in the preceding
section.

A, Indexes of Consuming Industry Growth Rates.

The indexes used in converting the quantities of materials
consumed in 1951 to those consumed in the year ending in mid-1955
are given in Table 2, These indexes reflect the growth of these
consuming industries during that period,

The use of these indexes involves the assumption that each
raw material or resource consumed by an industry increased in the
Same proportion as production for that industry increased in the
period 1951 to mid-1955, There are some notable exceptions to this,
such as the substitution of hydroelectric for thermal electric
stations as a source of electric power, thereby causing coal con-
sumption in the electric power industry to increase less rapidly

* P, 13, above.
¥ P, 16, below.
#et P, 19, below.
*H%E P, 21, below.
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Table 2

 IndeXe$ of Production Growth by Consuming Sector in the USSR

1951 to Year Ending Mid-1955

Sector

Agriculture and Food Products

Textiles and Apparel

Logging, Pulp, Paper, Sawmills, Wood and Paper Products
-Chemicals and Rubber :

Coal and Coke

Petroleum and Petroleum Products

Electric Power. , :

Iron and Steel

Copper '

© Aluminum-

Other Nonferrous Metals and Nonmetallic Minerals and

. Products - ' : :

Agricultural, Construction, and Mining Machinery

Machine Tools' and Metalworking Machinery
Industrial Machinery S

Electrical and Communications Equipment

Automotive Equipment

Ships and Boats

Locorotives and Railroad Cars

Miscellaneous Manufacturing Industries, Including
Consumer Durable Goods ' .

Rail Transport

Water Transport '

Motor and Other Transport

Trade, Services, and Households

Construction

Army, Navy, and Air Force

1951 = 100

Index

113
119
1ol
7
129
142
156
g
180
273

185
153
126
150
163
115
134
115

133
125
140
149
119
138
127




over the period than over-all electric power production. Allowance must
therefore be made for such special circumstances, after the indexes have
been applied, to determine the preliminary consumption estimates. The
adjustments made for individual materials are given in the mater1a1
resources sections which follow.

The mad-l955 stockpiling change estimates were derived for the
materials involved by applying the 1951 ratio of stockpiling change to
production to the mid-1955 production figure. An exception is the case
of rubber, for which a separate estimate was made.

B, Empirical Result.

1, General,

For the 1l resources tested, the mid<1955 cold-war position
of the economy is substantially balanced, Approximate balances appear
for coal, petroleum products, crude steel, copper, ammonia, antifriction
bearings, and manpower, Slight surpluses are indicated for electric
povwer and rubber, Somewhat larger surpluses exist in aluminum, lead,
zinc, and toluene., There are no significant ds=ficits. The product
mix in petroleum products seems out of balance, with a surplus in
- petroleum distillates about equal to the deficit in petroleum residuals.

2, Coal.

The coal industry shows a deficit of 13 »950,000 metric tons,
with a total supply of 369,250,000 and a total demand of 383,200,000
metric tons, It seems highly doubtful, however, that such a deficit
will in fact exist for the year ending in mid-1955. There appears
to be no basic resource limitation if the USSR :is willing to
invest the capital equipment and labor necessary for proper mining,
Reserves are generally adequate. It appears to be largely. a matter of
priority whether or not the USSR produces to meet almost any level of
demand,

3. Petroleum Products.®

The figures on petroleum distillates in Table 3 were
altered to reflect greater usage in the agricultural sector, Petroleum

# Petroleum distillates include reciprocating engine aircraft fuels,
motor gasolines, naphtha, ligroin, kerosine-type jet aircraft fuels,
lighting and heating kerosines, tractor kerosines, distillate fuel oils,




inputs are not a direct function of the output of agriculture but rather

of the park of mobile equipment in that sector. The park is growing faster
than output in the USSR, and for that reason the petroleum product input
was altered to reflect this situation. In addition, petroleum distillates
imports were increased by about 1,500 metric tons for the year ending mid-
1955, The projected~year consumption estimates were made to conform to the
latest petroleum consumption estimates,despite some small differences with

the projected procedure outlined earlier.

The total petroleum production position of the USSR is in approx-
imate balance for mid-1955. There appears, however, a surplus of petroleum
distillates and a shortage of petroleum residuals. The product mix of
petroleum products can usually be altered to meet the demand, especially
if the shortage is for less refined products. For mid-1955, petroleum
products do not constitute a limiting factor for the Soviet economy.

L. Copper.s

Alterations were made to a straight projection of 1951 consump-
tion figures. The mid-1955 consumption of copper by all manmufacturing
industries from agricultural, construction, and mining machinery through
miscellaneous manufacturing industries in Table 3 was increased by
5 percent to allow for the improved copper supply situation as compared
with the base year, 1951, when allocations were more severely restricted.

In the early postwar period and up to 1952 or 1953 the lack
of copper hampered the fulfillment of Soviet Plan goals and made necessary
the use of inferior products. The rate of growth of the production of
copper, however, has been substantial, and the Soviet supply position
has been gradually improving. A continued need for imports is indicated
by a slight surplus (imports are a.part of supply) in copper shown in
Table 4. The tabulation for copper shows a 2-percent surplus for the year
ending in mid-1955. This estimate includes imports into the USSR from
non-Soviet Bloc sources of 30,000 metric tons and allows for addition
tostockpiles of 45,500 metric tons. While too small a figure to be
positive evidence of a surplus or deficit in mid-1955, it does indicate
a need for care in copper allocations.

diesel fuels, and petroleum solvents. Petroleum residuals include
lubricating oils, residual fuel oils (mazut), topped crude oils,
asphalts, waxes, and miscellaneous compounds and lubricants.

% Copper includes primary and secondary copper.
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5. Aluminum,

The surplus for primary aluminum production comes to 61,500
metric tons, This result is in spite of an increase of 60,000 metric tons
in the aluminum consumption of miscellaneous manufacturing industries over
the projected figure to approximate an announced total allocation for
utensils averaging 98,500 metric tons for the years 1954 and 1955,

Some of the surplus of 61,500 tons may be stockpiled. For part
of the remainder, aluminum consumption may have increased disproportionately
in the electrical industry for wiring and also in the construction industry
as a steel substitute,

Table 4

Material Surpluses or Deficits in the Soviet Bloc a/
Year Ending Mid-1955

Percent of Total Supply

Ttem Surplus Deficit
l, Coal , L
2. Petroleum Distillates 8
3. Petroleum Residuals _ 23
Total Petroleum 2
L. Electric Power 6
5. Steel 1
6. Copper 2
7. Aluminum 11
8., Ilead 19
9. Zinc ' 20
10, Ammonia
11, Toluene 11
12, Rubber 6
13. Antifriction Bearings 2
14, Manpower 2

a. Derived from the surplus, deficit, and total sﬁpply columns of Table 3,




Aluminum, through about 1952, was regarded as being in short
supply. The additions to capacity in the past few years and estimates of
future production indicate clearly that the USSR has a sufficient supply
of aluminum, -

6. Lead and Zinc,

- The sizable surpluses of primary lead and zinc in the USSR
for the year ending in mid-1955 are caused by estimates of large production
. increases since 1953 not .matched by allocations to consumers, whose needs
are not growing so rapidly.

7. Amonia,

Table 3 indicates an exact balance for ammonia, which is ex-
pressed in terms of its nitrogen content, The possibilities for error
lead to the conclusion that the supply of ammonia, while not plentiful,
should be adequate if carefully allocated,

8. Toluene.

The results for toluene show a surplus of 11,000 metric tons,
about 11 percent of total supply. The difficulty in deriving accurate
data for this product necessitates a large margin of error.

Toluene is one of the basic ingredients in aviation gasoline
and TNT. OSome stockpiling of toluene is possible. It is also possible
to stockpile one of the principal end products, TNT, This usage is re-
“flected primarily by the military demand, :

9. Rubber,

A 6-percent surplus, 25,000 metric tons, is shown for rubber
in Table 3. In this computation, imports of 65,000 metric tons from out-
side the Soviet Bloc, the same as for 1951, were included in total supply,
since imported rubber would be available under cold-war conditions, The
estimated minimum stockpile additions are 50,000 metric tons yearly. The
production figure includes reclaimed rubber,

In the absence of imports the USSR would be able to get along
only by ceasing to stockpile and by drawing down existing stocks. With
- continued imports, the USSR has a comfortable margin and can continue to
. stockpile natural rubber,
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10. Antifriction Bearings,

There appears to be a small deficit in bearings, It is well
within the margin of error of the data, A1l bearings estimates are being
revised at present, and the inclusion of this estimate is primarily - for
illustrative purposes.

11, ManEower.

‘ For mid-1955 there is a 2-percent deficit in manpower. Such
a balance is predicated upon only a slight increase (200,000) in the
agricultural labor force, and increases in the labor force for other sectors
corresponding to their increases in output. The manpower supply is increas-
ing at about 3 percent per year, With this factor alone, there would be
about a 12-percent deficit for mid-1955, Labor productivity increases by
about S percent per year in industry, In services and agriculture the rate
is considerably lower, Using an over-all rate of 3 percent per year, man-
power balances. very closely, Although the 1951 manpower estimate repre-
sents the number of pedple in the labor force, the 1955 estimate represents
the 1955 labor force adjusted for increased productivity since 1951 and
expressed in man-years, '

‘ The indication is that manpower, in the aggregate, will not
constitute a limiting factor in the fulfillment of Soviet Plan goals,
Particular skills and occupational specialties may be a problem, but this
test cannot indicate them, :

C. Conclusions,
22 Lus1ons

No shortages sufficient to impair the cold-war operations or the
fulfillment of Soviet Plan goals for the year énding in mid-1955 appear
likely for any of the 1l material resources under consideration,

The Soviet system of planning, which involves a basic and extensive
use of elaborate material balance sheets, should be capable of forewarning of
shortages in time for remedy, unless the resource is not presently pro-
duced in adequate quantities within the USSR or the Soviet Bloc, Natural
rubber and copper are the most notable examples of the latter situation,

In mid-1955, however, under peacetime conditions, sufficient~supplementary
quantities of rubber and copper should be available as imports from the
non-Bloc area, In addition, it is necessary to keep in mind the data
limitations in interpreting these data. Errors may appear in estimates

of (1) production and imports, (2) 1951 consumption allocations, (3) indexes
of consuming industry growth, or (L) special estimates., Such errors may

-23 -




be compensatory, but it is also possible that they may be cumulative., As
a general rule, conclusions based upon quantitative results not closer
than plus or minus 5 to 10 percent must be interpreted cautiously,

Although some resources -- such as petroleum products, steel,
copper, ammonia, antifriction tearings, and manpower -- show a deficit or
small surplus, it appears that their careful allocation will prevent any
limitation in Soviet production, The small size of these deficits, togeth-
er with the margins of error in the data, makes it uncertain that these

- shortages actually exist. Although petroleum residuals show a rather
- sizable deficit, a change in product mix involving less emphasis on petro-
leum distillates could more than compensate for this shortage.

The largest surpluses appear for aluminum, lead, zinc, and. toluene.
In the case of aluminum, it is believed that sizable quantities are being
allocated to stockpiles, with a large amount of the remainder being assigned
to consumer goods production. For lead and zinc, it would seem that
their rather high rates of growth since the base year 1951 largely account
for their surpluses. Toluene will probably be absorbed in aviation gasoline
and TNT and possibly will be stockpiled as TNT.

ITI. Wartime Demand, Mid-1955 to Mid-1956,

This section outlines the characteristics of the postulated war to
begin in mid-1955 and last tarough mid-1956. There is a discussion of the
force levels involved., The method is alsc indicated by which the demands
for strategic economic measures are derived from the nature, magnitude,
and duration of the war, :

A, Assumgtions.

In approaching the problem of estimating the demands of a hypothetical
war, certain basic assumptions must be made as to its nature, magnitude,
and duration, and as to circumstances surrounding the conflict.

The first controlling decision relates to the size of the forces
involved. Because of the experimental nature of the analytical technique
- to be used, it was decided to hypothesize the use of a maximum military
force. Such large forces demand large quantities of resources for their
support, and results with the material balance method are more conclusive
when the impact is of considerable magnitude, :

It is necessary to specify the gereral condition surrounding the em-
ployment of these maximum forces. The assumptions adopted are as follows:

-2 -
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1. Mobilization of military forces would be substantially completed
by D-day. This assumption simplifies the calculation of requirements by
abstracting from decisions pertaining to the timing of initial and incre-
mental commitment of forces,

2. No significant industrial or economic mobilization would have
occurred prior to D-day. This assumption also helps to simplify the problem
by indicating that the war would begin by a miscalculation rather than as
the result of deliberate planning,

3. Political alignment of the Soviet Bloc would be the same as at
present, including the USSR, the European Satellites, and Communist China,

L, Throughout the hypothetical war the level of opposition to
Soviet forces would always be sufficient to require the. continuous employ-
ment of Soviet Bloc forces at long-run rates of activity. This assumption
was necessary to avoid the problems associated with war gaming,

5. The goal and objectives of the Soviet Bloc would be such as
to require a full-scale general war involving Scandinavia, Western Europe,
the Balkans, and the Middle East,

6. The hypothetical war would be "conventional." This assumption
avoids certain security classification problems but leads to subsidiary
problems, as is explained below,

7. There will be no air damage to the economies of the Soviet
Bloc,

8. There will be no accretions to the Soviet Bloc as a result of
conquest,

B. Size and Composition of Armed Forces.

The first concrete task involves the specification of size and
composition of the forces. The general principle was adopted that, within
the limits of the manpower mobilization potential of the Soviet Bloc, the
level and composition of forces should be such that the inventory of major
military equipment would be substantially exhausted by the initial out-
fitting of these forces. No attempt was made to prejudge the most likely
or probable mobilization level for the Soviet Bloc. Obviously, the choice
would depend on many factors outside of the purview of this study, such
as the Soviet Bloc estimate of the opposition to be faced. High force




levels and correspondingly -high comritment levels were established so
as to require large quantities of resources and hence lead to results
unclouded by error margins in the data and limitations of the technique,

Ground force commitment levels were established by assuming that
.20 to 30 percent of the major equipment inventory would be necessary as
pipeline and strategic reserves, Further, it was assumed that Zone-of-
Interior forces would be equipped at about 20 percent of combat strength,
The remainder of the equipment stocks was assumed to be available for the
initial equipping of the committed forces, These assumptions served only
as rough guide lines, Some reconciliation was required before ground
force levels and their distribution were finally established at approxi-
mately 250 rifle, 80 mechanized, and 25 tank divisions committed by the
USSR and the European Satellites, plus some 200 Chinese Communist divisions,

For the air forces it was assumed that the maximal force would
consist of the continuous employment of all aircraft in military operational
units, as well as all trainers and civil aviation, Commitment of these
aircraft in support of the ground forces was assumed to be limited to the
capacity of airfields available to a "Western" theater, defined ‘to include
the areas contiguous to the Soviet Bloc boundary between northern Norway
and the Caspian Sea., Airfield capacity was assumed to be sufficient to
Serve a totel of approximstely 12,000 aircraft, of which about 7,000
would be single-engine planes. Essentially, this assumption provides for
continuous intensive use for most of the Soviet aircraft except for a
moderate restriction imposed -on the utilization of short-range fighter
planes; more of these are available than can presumably be deployed in the
West,

For the sea forces the force level was defined as the fleet in
being, some 225 major ships and 40O submarines with all auxiliaries and
minor craft, The fleet is to be continuously sustained and fully employed,

In applying the general principle of exhaustion of major equipment
inventories, difficulties arose because the inventories were not perfectly
balanced., Stocks of certain weapons were exhausted while others remained
plentiful, As a consequence, larger force levels than those selected
could have been outfitted initially, However, these larger forces could
have been established only at a considerable sacrifice in equipment
standards for the air and ground forces (there apparently is no "mothball"
fleet for the sea forces). For example, much of the excess inventory of
ground force equipment consists of towed artillery, a good part of which
is limited in applicability, In short, the inventory of military equip-
ment in excess of that needed for initial equipment of the large forces
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hypothesized in this study, including provision for reserve and "pipeline,"
is of such a nature that it may safely be ignored.,

No attempt was made to reduce demand because of the inventory of
consumption items such as petroleum products and ammunition. Instead, it
was assumed that the inventory was "necessary and irreducible;" and that
at the outbreak of war all efforts would be bent toward immediate replace-
ment of consumption and toward augmenting these inventories where possible,

C, Military Demand for Materials,

Having established force levels and, for all practical purposes,
having eliminated the equipment inventory, the next step was to estimate
current equipment requirements and, through these, material requirements.
It was assumed that the postulated force level would be fully sustained
for the duration of the war. This being the case, it became necessary to
~assumed that combat losses would be fully replaced from current production
(weapons inventories having been exhausted). It is unlikely that such
would be the case in fact, since weapons production could not be increased
rapidly enough and perhaps could not even reach the equipment attrition
levels implied by the assumed force commitment level. However, the purpose
of the project is to illustrate a test of feasibility under rigidly
simplified conditions. Thus, the estimate says only that demand would be
of a particular magnitude if the postulated combat force levels were in
fact maintained fully from current production,

The initial equipment of the forces served as a base on which to
apply appropriate attrition and consumption rates., The rates selected
were drawn mainly from US historical experience, with modification based
upon Soviet military practices. For example, US tank destroyer attrition
rates, rather than self-propelled artillery attrition rates, were applied
to Soviet light and medium assault guns, It is worth noting again that
only attrition from conventional causes is accounted for. Some additional
calculations were made to assist in gauging the effect of requirements
registered against the automotive equipment industry, the electric and
electronic equipment industry, and the construction equipment industry.

Finally, attrition (and consumption) calculated in terms of physical
units was translated into the strategic resources required to replace these
units by means of input-per-unit-output factors. The input coefficients
reflect the net disappearance of resources in the process of producing the
items, giving appropriate consideration to the stage of production corre-

sponding to the estimate of resource supply, irrecoverable scrap losses,
and indirect consumption in the production process,

- 27 =




S E=GRET™

Perhaps an example will serve to illustrate the specific steps
involved in the process of calculating requirements, The size and compo-
sition of the ground forces in use indicated an employment of some 63,000
tanks and assault guns. A variety of attrition rates, depending upon
-assumption as to the nature of employment, was applied to this base., The
result was an indicated replacement requirement for some 70,000 units in
the first year of war, This requirement may be expressed as'approximately
2.8 million metric tons of tanks and assault guns, Since approximately
85 percent of the weight of Soviet tanks and assault guns is steel, most
of it heavy castings, and since about L0 percent of the steel poured in
heavy castings is removed in the finishing process, the steel requirement,
- for this type of equipment is roughly 1.l tons of crude steel per ton of
finished equipment. Therefore the requirement for 2,8 million metric tons
of tanks and assault guns indicates a requirement for approximately L
million metric tons of crude steel input., Other requirements were calcu-
lated in similar fashion.

A special word of caution should be entered here as to the impli-
. cations of the assumption made concerning the nature of the war. Ground
force activity on a scale sufficient to employ 355 committed divisions
for a full year in the Western theatre alone is postulated. This assump-
tion necessarily leads to extremely high replacement requirements for all
ground force equipment items, particularly tanks and ammunition, In turn,
replacement and consumption requirements for these items result in heavy
military demand for steel, chemical explosives, and petroleum distillates,
It may be, however, that future wars will not involve the use of ground
forces on anything approaching this scale; if so, the operational utility
of the results would be severely circumscribed, ‘

To summarize, a full-scale conventional war was postulated, continu-
ing for 1 year in Europe and the Middle East. It was assumed that Soviet
Bloc forces would face sufficient opposition to keep this issue in doubt,
These Soviet force levels were translated into quantities of replacement
and consumption items required for 1 year, by means of appropriate long-run
attrition and consumption rates. These requirements were, in turn, trans-
lated into underlying basic material inputs. Meanwhile, it was assumed
that whatever inventories remained after initial equipping of forces would
be held constant., The economy of the Soviet Bloc thus immediately would
face the demand generated by attrition. Table 5% summarizes the amounts
of the various strategic resources required to sustain the forces under
the postulated conditions without regard to whether or not fabricating
capacity was available to convert these materials into finished end items.

¥ Table 5 follows on P. 29.
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Table &5

Breekdown by Militery Service of Projected Demand for Selected Resources
in the Soviet Bloe under Conditions Fostuleted for a One-Year'War
Ending Mid-1956 a/

Army Navy Air Force Total

1. Coal Thousand MT 32,350 250 3,550 36,150
2. Petroleum Distillates Thousand MT 7,550 1,970 11,120 20,6L0
3« Petroleum Residuals Thousand MT 1,040 2,750 560 L,350
L. Total Petroleum Products Thousand MT 8,590 4,720 11,680 24,990
5¢ Electric Power Million KWH 33,000 1,600 6,000 40,600
6. Crude Steel Thousand MT 20,130 760 2,630 23,520
7+ Copper Thousand MT  191,0 43,0 35.0  269.0
8+ Aluminum Thousand MT 55.0 27.0 355.0 437.0
9. Lead Thousand MT 38.0 17.0 2,0 57.0
10, Zinc : Thousand MT 6L.0 - 12,0 6.0 82.0
11, Ammonia (N Content) Thousand MT 965 25 k1o 1,400
12, Toluene , - Thousand MT 833 3k 556 1,423
13+ Rubber Thousand MT : 290
lhe Antifriction Bearings Million Negli-~
Units 25.5 gible 36.5 62,0
15. Manpower Thousand Man-
Years 21,900

a. The data in this table were derived from the assumptions and by the
methods outlined in Section III. They are not intended to be realistic or
agreed estimates of wartime demand. Rather they are simply the result

of calculations performed on assumed force levels as noted above,

Iv, - Analzsis.

This part of the report consists of preliminary analysis of the impacts
of the demands of the specific war activities postulated in Section IIT up-
on the Soviet Bloc economy as deseribed in Section II, using the material
balance techniques outlined in Section I. The limitations made necessary
by assumptions, data, and technique as explained in the previous sections
must be borne in mind, :




A, Principal Conclusions.

The principal conclusions of the analysis are the following:

1. With respect to the 1l strategic resources studied in this
report, the Soviet Bloc economies would probably be able to support the
~1l-year war activities outlined in Section III. :

2. The principal products for which the Soviet Bloc would have
great difficulty meeting the demands of the postulated war are (a) petroleum
products, (b) steel, (c) toluene, (d) ammonia, (e) bearings, and (f) manpower.

3. Soviet Bloc wartime demands for copper, aluminum, and rubber
could be met if the Bloc were willing to draw down the sizable stockpiles
that had been slowly accumulated over the postwar period.

L. The lack of steel would require substantial modification of
the Soviet Bloc investment program. Additions to assets during the war
would occur only in the armaments sector and in industries closely support-
ing the militsry program.

5. Agricultural production would suffer little during the postu-
lated war period, but the lack of petroleum products, ammonia, and man-
power would force a cutback of agricultural production in the year fol-
lowing the war.

6. Although outside the scope of this analysis, there are clear
indications that war activities of the same magnitude lasting more than
1 year would press against the upper limits of Soviet Bloc economic
capabilities and would be much more difficult, perhaps impossible, to
support,

B. General Analytical Considerations.,

The Soviet Bloc, when faced with a war of the magnitude postulated
in Section III, would have open to it a number of choices with respect to the
arrangement of its economic affairs in meeting the demands of the war. It
is not possible through analysis to determine positively what the Bloc
would do when faced with war., It is possible, however, to trace the
implications of different courses of action. By so doing, it may be possible
to eliminate some responses as unreasonable and to select the course, or
courses, that seem most likely, For instance, faced with a drastic goal
shortage, the USSR might be able to make ends meet only by cutting alloca-
tions to either household consumption or electric power stations, In the
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minds of the Soviet leaders a cost calculation would be involved, and in
the absence of information to the contrary it seems likely that household
consumption would suffer most.

Both supply and demand are subject to close control by the author-
ities in the Soviet Bloc and, within limits, could be altered in an attempt
to meet the demands of war. There are two kinds of demands -- (1) war
demands and (2) nonwar, or industrial, demands -- both of which must be met
- out of the supplies which could be made available during the given period
of time. In the analysis of the problem it is initially assumed that the
war demands are fixed. As can be seen in Section I1I, however, the war de-
mands are based upon attrition rates applied to a hypothetical force level
with a full table of organization and equipment for all military units,
and an assumption of unchanged weapons inventories. Hence, if attrition
were not as predicated, if all units were not equipped as stated, or if
stocks were permitted to fall, the demands upon the econcmy would not be
exactly as computed. Industrial demands upon resources would be changed
by reducing the outputs of the consuming industries, in both quality and
quantity. It might be possible to substitute a less strategic input and
thus maintain the level of output of the industry by deteriorating its
quality., In some instances the level of output would fall tecause the
priority of the consuming sector was clearly subordinate to the war de-
mands. Some products made in peacetime might not be made at all in war-
time. The nature of the wartime demands and the possibilities for tech-
nological change, substitution, elimination, and product deterioration
in the industrial sectors, must be considered in making a judgment about
the total demand for resources in wartime.

On the supply side there are several possibilities open to the
Soviet Bloc, It may be possible to increase the output of the strategic
resources, In the period of time under consideration, 1 year, there are
limits to what the Bloc could do. By straining capacity to the utmost,
it is nearly always possible to obtain some additional output from existing
facilities. It must be kept in mind, however, that insofar as it is possible
to increase the output of the strategic resources, it is also necessary
to supply the facilities providing this output with inputs sufficient to
Ssupport the higher level of output. There is thus a reciprocal effect upon
the demand for these same resources through the necessity of maintaining
the output of sectors which both use the strategic resource and provide
economic goods used in the manufacture of the Strategic resource, Other
methods for making supplies available may not involve these indirect
effects,
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The most obvious method of supplying resources to meet war demands
is to use stockpiles which have been accumulated, The Soviet Bloc has
substantial stockpiles of copper, aluminum, lead, zinc, and natural rubber,
It also might be possible to reduce the magnitude of the supply pipeline for
the resource, thus freeing additional quantities of the resource, For
instance, about 25 percent of a year's production of steel is in transpor-
tation, warehouses, depots, at the fabricating plant, and at the site of
use, By tightening controls over this supply pipeline, it might be possible
to squeeze out additional steel supplies, although drastic use of this
device would run the risk of reducing the flexibility needed in an economy.
In war activities of considerable magnitude, it might be felt that some
peacetime facilities were unnecessary. Salvage operations on capital equip-
ment and plant facilities could thus increase supplies of some kinds of
strategic resources, especially metals. Resources existing in conquered
- territory might also buttress the indigenous supply to a limited extent
but are excluded by assumption from this study. Wartime attrition rates
postulate zero recovery and no scrap availability. Nevertheless, some
rubber and metals could be obtained from attrited equipment and the re-~
sulting scrap added to the total supply insofar as fabricating capacity
permits, '

It is often not possible to quantify judgments about manipulations
and alterations in the supply and demand patterns resulting from the
imposition of war demands, Unless the difference between supply and demand
is quite significant, therefore, it is unlikely that the materizl balance
technique would yield a firm conclusion with respect to the ability or
inability of the Soviet Bloc to meet wartime requirements. The errors in
data are such that a reasonably close balance under wartime conditions
- makes it very difficult to draw positive conclusions,

Table 6% contains the basic data used in analyzing the Soviet Bloc
capabilities to meet the demands for the 1l strategic resources under the
conditions of a l-year war beginning in mid-19.5. Table 6 shows the supply
and demand position before wartime alterations in the structure of the
economy have taken place, It is assumed that non-Bloc trade would disappear
completely and that Soviet, European Satellite, and Chinese Communist
resources would be freely interchangeable. The wartime military demand
applies to the Soviet Bloc effort as a whole. It is not possible to break
down wartime demand into the three areas, nor is it possible to analyze
in detail the prewar structure of each of the three areas,

s Table. 6 follows on p. 33,
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In Table 6 the supply figures are estimates of production at
capacity for the year ending in mid-1956, except for copper, lead, and
zinc, for which production estimates rather than estimates of smelting
capacity were used, :

Demands during wartime are in two categories., The war demands
were taken as given in Section III, Industrial demands are all of the
other demands of the economy; they represent the demands of the consuming
industries of the Soviet Bloc, assuming that prewar conditions prevailed,
but not including the demands of the rilitary establishment and armaments
sector, stockpiling, and exports. For the USSR, industrial demand was
computed by applying the ratio of Soviet industrial demand to total
demand for the year ending in mid-1955 to an estimate of Soviet total
demand under peacetime conditions for the year ending mid-~1956, The
latter was derived by extrapolating through mid-1956 the curve of Soviet
total demand, 1951 to mid-1955. Since there are no detailed industrial
demand data for the European Satellites and Communist China, the ratio
of Soviet industrial demand to. total Supply for the year ending in mid=-
1955 was applied to production estimates for the European Satellites
and Communist China for the year ending in mid-1956. The industrial demand
for the USSR, European Satellites, and Commumnist China, plus the Soviet
Bloc wartime demand, equals total demand., As a check on the general
magnitudes involved, industrial demand was computed in several other
ways. The ratio of industrial to total demand for the USSR in mid.

1955 was applied to production in the three areas for mid-1956, Mid-
1955 industrial demand for the USSR could be used as an estimate of
1956 industrial demand, and the ratio of Soviet industrial to total
demand for mid-1955 applied to mid-1955 European Satellite and Chinese
Communist production, These different ways of determining industrial
demand by the use.of aggregative ratios made no significant difference
in the final results, '

It must be kept in mind that the industrial demand figures in
Table 6 refer to a situation in which the prewar structure of the economy
is unchanged. This is the situation a Soviet planner might face at the
outbreak of war: consumption by all industries at prewar rates plus
wartime demand, From this base he would start making decisions as to
how much to cut and where to expand or contract, The initial surplus
and deficit columns in Table 6 reflect this tentative position of the
economy at the outbreak of war,
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C. Product Analysis.

1. Copper, Aluminum; Lead, Zinc, and Rubber.

Being armed with this information, it is possible to make some
general comments about the sort of impact the postulated war would have
upon the economies of the Soviet Bloc. First, certain resources can be
eliminated on the basis that supply is adequate to meet the demands for
this period of time, This situation exists clearly for copper, aluminum,
- lead, and zinc, as well as for rubber, provided that stockpiles are assumed
freely available for use, In each case, supply plus stockpiles would be
-adequate to meet the demand and in some cases would considerably exceed
it. Even if it is assumed that estimates of stockpiles are too high,
there is a comfortable margin for these commodities. For lead and zinc,
supply (without stockpiles) would be more than sufficient to cover
industrial and military demands, . This result suggests weakness in some
of the underlying data (either production too high or industrial con-

- -8umption and military demands being considerably underestimated), since
‘it is not likely that an economy would show a surplus of any resource
- under the initial assumptions postulated here., It is almost certain
that in wartime, strenuous efforts to economize nonferrous metals and
rubber would result in the ability to allocate a larger proportion. to
the war effort. In addition, it must also be remembered that accre-
tions from conquered territories would represent a substantial addition
"to the Bloc supply. :

2, Petroleum Products.

+ - The Soviet Bloc would have a total supply (zero stockpiles)
of 74,290,000 metric. tons of petroleum products as compared with a total .
demand of 88,450,000 metric tons, and this would have an initial deficit
of 14,160,000 metric tons, or 19 percent. The deficit would consist of
11,410,000 metric tons for.petroleum distillates and 2,750,000 metric
tons for petroleum residuals. It would have to be made up mainly
through reduced allocations to agriculture, motor transportation, and
trade, services, and households. Demand in wartime is particularly
strong for high-octane aviation gasoline, motor gasoline, jet fuel,
and possibly diesel fuel, For all petroleum products the wartime
military demand would exceed the peacetime military demand by about
20 -million metric tonms, ‘

Although there is considerable flexibility in the mix of
petroleum products, a change in the mix cannot relieve the over-all




shortage. Hence, substantial curtailment of peacetime allocations is
necessary. The mid-1955 allocation pattern is as follows: agriculture
and food products, 34 percent; motor transportation, 24 percent; trade,
services, and households, 14 percent; construction, 7 percent; the.
peacetime military establishment, 9 percent; and the rest of the
economy, 12 percent,

_ Reduction of any of these allocations would present serious
problems. It would be possible to reduce the tractor fuel allocation

to agriculture by about /4 million metric tons, about one~third- of the
petroleum input of agriculture. Motor transport would suffer a cutback
of at least 1.5 million metric tons of distillatés. Allocation to trade,
services, and households would be reduced about 3 million metric tons,
mainly distillates., Construction -would have to forego 2 to 3 million
metric tons, and industry, about 1 million metric tons. By cutting back
‘allocations to these industrial sectors it would be possible to make
good the severe shortage. Such a balance could not be achieved, however,
without imposing a significant limitation upon the petroleum-consuming
sectors, -

3. Steel.

: . The Soviet Bloc would be deficient by 22 million metric tons
of steel. Total supply would be 60,180,000 metric tons and demand would
be 82,200,000 metric tons, A shortage of this magnitude would requires
(a) complete revision of Bloc ‘investment programs, (b) diversion of steel
from the production of building machinery and equipment and from con-
struction, to the production of military end items, and (c) only the most
essential investment uses in the armaments sector and closely allied
industries, ' :

It might not be necessary for the Soviet Bloc to make. good
on all the postulated demands for steel, because of a lack of fabricating
facilities in the steel—consuming industries., If sufficient fabricating
facilities were not available, then the indicated amount of steel would not
be needed. This factor, however, should not be overemphasized. The
nature of the demands for steel is such that no highly technical facile
ities would be needed. About two-thirds of the demand would be for
artillery shells and casings. About one-third would be for other equip-
ment, especially tanks and vehicular equipment.




_ The supply of steel could be enhanced slightly by operating
_ex1st1ng facilities at a maximum and by reducing somewhat the substantial
pipeline of steel products. In addltlon, the use of scrap metal from
damaged equipment and from shell casings might help some. This factor
-would alter only the scrap-pig ratioj final output would still depend
upon ingot capacity. However, such increases in supply could not make
~up the 22,020,000-ton deficit.

: The peacetime demands for steel are dictsted by the investment
pattern. In wartime, this investment pattern would be distorted con-
siderably and the total amount of investment would .be reduced. It is
improbable that 1h percent.of all steel would continue to be allocated
to construction in wartime. Miscellaneous manufacturing industries;,

- including consumer durables, would also have greatly reduced allocations,
Unlike the US, however, the USSR does not have a huge automobile industry
“as a potentlal source of steel in wartime., It is not possible to list

in detail the consumers that would suffer reduced allocations and to .
estimate. by how much they would suffer, but it seems possible that with
a smaller investment program, reallocatlons, some increase in supply, and
the possibility that all the war demands would not occur, the Soviet

~ Bloc could make sufflclent steel available to meet requirements,

.h. Ammonla.

The demand for ammonia in wartime derives from the need for
exp1051ves, in which ammonia is a primary input., Total supply for the
"Soviet Bloc would equal 1,490,000 metric tons, whereas total demand is
estimated at 2,355,000 metrlc tons, with a resultlng deficit of 865,000
- metric tons. The wartlme military demand would be 1,400,000 metric tons,
or nearly as much as would be available in the Bloc, assuming that all
plants operated at capacity. The only way to make up the deficit is to
cut off practically all consumers of ammonia except the military. This
is not technically possible, although nearly all nonmilitary allocations
can be substantially reduced. Agriculture, where the ammonia is used in
fertilizer, primarily for technical crops, is the largest single user in
peacetime, Only by stripping agriculture would it be possible for the

-~ Bloc even to approach a balanced position for ammonia,

_ The p0531b111tles for increasing the output of ammonia are quite
limited. It takes L or 5 years to bring in a new ammonia plant, and the
estimates given in Table 6 already are capacity production estimates. .




5. Toluene.

Toluene is another important ingredient in some explosives
and would be seriously short in the Soviet Bloc., Total supply plus
stockpiles would be only 226,000 metric tons, as compared with a Bloc total
demand of 1,499,000 metric tons, six times the estimated supply. The
deficit is so great that even with a revision of the prewar consumption -
pattern, production plus stockpiles would not be adequate to meet the
estimated wartime demand, There is a considerable amount of flexiblllty,
however, in the percentage of toluene that is required in various
explosives and the extent to which other explosives can be substituted,
For instance, the demand estimate was computed by assuming that toluene
would be 50 percent of the weight of the 1ngred1ents going into INT, a
percentage that could be reduced considerably, Furthermore, TNT. could
be replaced to some extent by picric ac1d cyclonite, and possibly other
newer explosives,

Toluene production could be increased more ea31ly than pro-
duction of some other strategic commodities, since toluene can be de-
rived from oil refining and from the coke-chemical industry by the
addition of some specialized equipment. In addition, there is some
indication that the Soviet Bloc has a substantial stockpile of TNT.
Therefore, although there would be a shortage of toluene, the possibility
that its effects could . be avoided is great enough to conclude that the
postulated l-year war could be carried out.

6. Manpower.

The manpower data given in Table 6 are misleading to the. extent
that a productivity -adjustment has been used to make all figures conm-
parable, The actual military manpower. demand is for 21,9 million men in
the USSR and the Buropean Satellites. This clearly would result in a
strain on all sectors of the economy, Chinese Communist manpower has
been eliminated from Table 6.

D. Implications of the Analysis,

1. Impact on Industry.

Of the 1L commodltles under consideration, the steel shortage
would have the most serious impact on industry, although smaller deficits
in antifriction bearings, petroleum products, and manpower would also
present problems, The steel scarcity would necessitate a revision of
the investment program, probably with the purpose of bringing into
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production only those plants that were strategically important and capable
of completion in a short space of time, Therefore, production growth
through the construction of new facilities and new machinery would be
limited to only a few of the highest priority products., In addition,
steel allocations for nonstrategic production, such as consumer goods
production, would be eliminated,and allocations to many other consuming
industries revised on a priority basis,

The decrease in petroleum products might put a strain on the
intra-urban transport facilities of industry. It would also be necessary
to withdraw from industry more than 1 million metric tons of petroleum
residuals, Furthermore, in order to man their armed forces, the Soviet
Bloc countries would find it necessary to draft skilled and semiskilled
workers from industry. The reorganization of industry and changes in
the investment program would tend to release workers to the armaments
sector and to the armed forces,

2. Impact on Agriculture.

Petroleum has been used in increasingly large quantltles in
agriculture in the Soviet Bloc in peacetime and has become an essential
 ingredient of agricultural technology. In recent years, new agricultural
‘machinery has been specifically designed to be used with tractors, and
animal draft power has been steadily declining. The trend toward
mechanization would have to be interrupted in the event of war. The
limited animal draft power would have to be pressed to the limit and

old agricultural implements again put into service, since much of the

. new machinery cannot be used with animals.

- After the outbreak of war, agriculture would receive prac-
tically no ammonia and considerably less petroleum, but the harvest would
not be serlously affected during the first year.

The war is postulated to begin on 1 July 1955, a time when
fertilizing and planting for that year's crops would have been largely
campleted., Decreased petroleum supplies and probably a slight pinch in
manpower would cut down on the cultivation possible and hamper harvesting
somewhat, but would not reduce the total harvest enough to interfere with
a l-year war, Food reserves in the USSR are substantial. About 20 per-
cent of the grain is in reserve., This, plus the annual carryover,
amounts to about 1 year's food supply in grain,




The virtual elimination of ammonia allocations to agriculture
would affect industrial crops, the main users of ammonia, starting with ,
the second year's harvest,but would not affect food crops unless food-crop
fertilizers were substituted on technical crops having heavy wartime
demand,

At the same time that a lack of petroleum would be putting
pressure on the agricultural economy, manpower would be drafted away to
serve in the armed forces or in munitions industries. More than one-half
the labor force is in agriculture, and there is no reason to believe that
the draft would be proportionately lighter in agriculture, Indeed, it is
possible that the manpower call would hit agriculture proportionately
harder than it would industry. A manpower withdrawal from agriculture
would reduce agricultural output samewhat, but the impact would not
necessarily be additive to that already imposed by the lack of petroleum,
In addition, it might be possible to alleviate a manpower shortage in
agriculture by using Zone of Interior troops to help with the peak
harvesting requirement. This was done by several nations, including
the USSR, in World War II and is a method for avoiding a loss in harvest,
" even though it might be necessary to lengthen the harvest season.

3. Relaxation of Assumptions.

Several assumptions have been made which have a direct and
immediateeffect upon the conclusions of this analysis. In brief, the
assumptions are as follows::

(a) A l-year war beginning in mid-1955.

(b) The use of only conventional and not atomic or other
nonconventional weapons. -

(¢) No allowance for damage to the Soviet Bloc.

(d) No economic benefit from the accretion of territory
to the Bloc,

(e) Military stockpiles held at a constant level,

Changing any of these assumptions would change the con-
clusions, For instance, if military stocks were permitted to fall below
their present level and were held constant at a lower level, some of
the military demands would disappear. The massive land war postulated _
in Section III results in huge quantities of many inputs, including those
which were found to be in short supply in wartime, If a different kind
of war were to be fought, then the economy would be called upon for
support by other industries, and the critical sectors outlined above
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might not be a problem at all, Accretions from conquered areas, both in
~the form of produced goods ard-in the form of capital facilities and man-
power, might substantially offset many of the heavy demands of the war,
o . The assumption of ‘a l-year war with no damage to the economies
of the Soviet Bloc is a highly restrictive assumption and quite unrealistic,
- Even if.the war in fact lasted 1 year, the economic planners could not
~know this in advance, and the indeterminacy would. affect their plans,
- -Furthermore, it does not seem reasonable to Buppose that Western countries
~ would.leave the Soviet Hloc countries undamaged at home, If these
- “assumptions are changed, a much more elaborate analysis and more = -
~ -information is needed. It is clear, however, that a war of.the same
. .magnitude extending: beyond 1 year would represent a much more :serious-
- threat to the economic and industrial support of the Bloc economies, -
- Add to this a war in which damage was inflicted. upon the economies of
~the: Soviet Bloc, . and. there develops -the distinct possibility that the
"Bloe¢ .could not stand up under the economic strain imposed upon it, _
- Nonetheless, . under. the. assumptions of this report, the Bloc could suppat .

“‘the-specified military activities.




