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Comptroller General %
OF THE UNITED STATES

National Defense Requirements
For A Silver Stockpile

The strategic and critical materials stockpile
prevents a dangerous and costly dependence
on foreign supplies during a national
emergency. Presently, the 139.5 million troy
ounces of silver included in the stockpile are
not required because the probable wartime
supply exceeds projected U.S. requirements.

This report describes the methodology the
Federal Preparedness Agency used to deter-
mine U.S. needs for silver. The report was
requested by the Subcommittee on Military
Construction and Stockpiles, Senate
Committee on Armed Services.
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COMPTROLLER GENERAL OF THE UNlT"‘:b STATES
WASHINGTON, D.C. 20348

B-125067

The Honorable Gary Hart

Chairman, Subcommittee on Military |
Construction and Stockpiles o

Committee on Armed Services CT}MW‘Q

United States Senate e

Dear Mr. Chairman:

This report describes the methodology the Federal
Preparedness Agency used to determine U.S. needs for
silver. Our report was prepared pursuant to your May 25,
1978, request which was cosigned by Senators Strom Thurmond
and Jesse Helms and former Senator Paul Hatfield.

You reguested that we:

--Examine the current administration's calculations
together with underlying assumptions that define
the U.S. reguirements for silver during a period
of national emergency.

--Assess the validity of silver sources available
to the United States during a period of national
emergency, including validating the quantities
of silver available from these sources.

--Show whether or not the United States needs @
silver stockpile for national defense purposes,
and if so, what size it should be.

--Make an analysis of historical supply and demand
statistics, particularly for the World War II and
Korean conflict period and relate the analysis
to current projections.

--Evaluate projected reserves, production, and con-
sumption data to see if there is a future need for
the silver stockpile.
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--Evaluate the most sensitive parameters used to compute
stockpile requirements, such as worldwide resources
and production, import and export expectations, and
gross national product without tracing the logic of
the Federal Preparedness Agency's requirements model.

--Attempt to obtain data on specific defense needs,
such as photographic materlals, that can be dlrectly .

related to silver.

You requested that we not question basic stockpile policy--
for instance, whether or not a 3-year contingency was rea-
listic or acquisition priorities were proper.

As arranged with your office, copies of this report
are being sent to the cosigners of your May 25, 1978, letter
and to the Chairmen, House Committees on Appropriations, on
Armed Services, and on Government Operations; the Senate
Committees on Appropriations, on Armed Services, and on Gov-
ernmental Affairs; the Director, Office of Management and
Budget; the Administrator of General Services; and the Secre-
taries of Commerce, Defense, State, and the Interior. Copies
will also be available to other interested parties who re-

quest them.

Sin ely your

ko [V

Comptroller General
of the United States




COMPTROLLER GENERAL'S REPORT NATIONAL DEFENSE REQUIRE-

TO THE SUBCOMMITTEE ON MILITARY MENTS FOR A SILVER STOCKPILE
CONSTRUCTION AND STOCKPILES

COMMITTEE ON ARMED SERVICES

UNITED STATES SENATE

The United States stockpiles 93 commodities
having strategic and critical importance to
the national defense. This prevents a dan-
gerous and costly dependence on foreign sup-
ply sources during a national emergency. To
determine stockpile policy and goals for
these commodities, the General Services,
Administration's Federal Preparedness Agency 7/
uses a mathematical "model" to estimate what

the requirements of the Nation's wartime econ-
omy will be., The basic modeling technique

used is widé&y accepted by academic research-

o

ers and ¢orporate planners alike.

The Fedéral Preparedness Agency modifies the
model based on "inputs" from the Departments
of Commerce, Defense, State, and the Interior.
Inputs are estimates based on both data show-
ing what past experience has been and expert
judgment as to what a future situation could
be in a time of war or nearness to war. ] The
inputs are vital to the model and the stock-
pile goals can vary as a result of changes

in them.

Through these inputs the Federal Preparedness
Agency tries to be sure that model results
will more closely reflect the many complex
interrelations present in a wartime economy.
Although these inputs are subjective, their
credibility is enhanced through independent
formulation by the separate agencies involved
and final review and approval by the Inter-
agency Stockpile Goal Review Committee. Pro-
jections of wartime supply are computed sepa-
rately from the model. However, a like
process of agency input and review is fol-
lowed. The methodology the Federal Prepared-
ness Agency used to determine stockpile goals
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is, in GAO's opinion, a reasonable approach
representing a variation of the generally
accepted state of the art for this type of
economic analysis.

On the basis of the above methodology,[}n
1976 the Federal Preparedness Agency deter-
mined that the Nation's silver stockpile
(139.5 million troy ounces) exceeds national
defense requirements. )

[/The General Services Administration has re-
guested congressional approval for the phased
sale of this inventoryéﬁ The current worth
of the silver stockpile is estimated at $0.8
billion as of September 1978.

,‘ q;GAO's analysis of the silver stockvile re-

-+ = quirement was primarily on the basis of data
used to determine the 1976 stockpile goals.)
Goals for 1977 were not published because new
Presidential stockpile quidance was expected.
Additional delays experienced in 1978 de-
ferred the new goal publication until 1979,
and figures for the 1979 goals were not yet
available.

Q.

q
GAG-found inconsistency in the development of

0\
x

ywpuxeaufcf Mines silver supply estimates.

N Although the inconsistency substantially

owered silver supply projections, current in-
formation indicates that the silver supply exceeds
the projected wartime requirements.j}

According to the Federal Preparedness Agency
and various silver authorities, there are
several other feasible sources of silver in
addition to imports and U.S. production which
could be drawn on, if required, in a national
emergency. These added sources are not con-
sidered by the Federal Preparedness Agency in
its supply projections and include about
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-=-39 million troy ounces in the Treasury
stocks for coinage,

--7 million troy ounces in Defense Depart-
ment stocks for contracts with Government-
furnished material provisions,

--118 million troy ounces in the Commodity
Exchange and Chicago Board of Trade
warehouses, and

--20 million troy ounces held by industry.

While GAO did not verify that all these
sources could be used, undoubtedly siz-
able quantities could be diverted for
defense uses in emergencies.

L'New stockpile goals are presently under
ageney review and official fiqgures are
expected to be published in early 1979;3
These new goals will reflect the Federal
Preparedness Agency's use of an enhanced
model. The 1979 goals for silver will also
reflect lower Bureau of Mines estimates
for silver supply. However, Federal Pre-
paredness Agency officials state that the
new study has again shown a wartime silver
supply exceeding projected wartime re-
quirements, and the stockpile gocal for
silver remaining at zero. Although it is
possible that changes in projected silver
requirements and supply relationships could
occur in the distant future, no such occur-
rences are foreseen at this time.

The report was discussed with agency officials
and they generally agreed with its contents.
Their comments were considered in preparing
the report.
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CHAPTER 1

INTRODUCTION

The United States cannot produce certain strategic and
critical materials 1/ in sufficient amounts to support U.S.
military and basic civilian requirements during periods of
national emergency. It is partially or, in some cases,
totally dependent upon foreign sources for many of these
materials.

70 prevent what could be a dangerous and costly depen-
dence on foreign supply sources during periods of crisis,
the United States stockpiles 93 strategic and critical mate-
rials at 117 locations throughout the country. The current
stockpile is estimated to be worth $9.4 billion as of Sep-
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tember 30, 1978: $0.8 billion of which is silver.

STOCKPILE LEGISLATION

The first major Government program to stockpile strate-
gic and critical materials was authorized and initiated un-
der the Strategic and Critical Materials Stock Piling Act of
1939, as amended in 1946 (50 U.S.C. 98 et seq.). Materials
were procured under this act to support U.S. industrial and
military needs during an emergency. Most acquisitions were
made in the 1950s. :

The Government has also acquired stockpile materials
under two other acts. Section 303 of the Defense Production
Act of 1950, as amended (50 U.S.C. App. 2093) authorized
the Government purchase of metals and minerals to stimulate
defense~related expansion of production capacity. Section
104(b) of the Agricultural Trade Development and Assistance
Act of 1954 (68 Stat. 454, 456) authorized the acquisition
of strategic and critical materials with foreign currencies
obtained from the sale of surplus food commodities. This
provision was subsequently eliminated under section 2 of the
Food for Peace Act of 1966 (80 Stat. 1526).

1l/"Strategic” reters to the relative availability of mate-
rials, while “"critical" refers to their essentiality.




STOCKPILE POLICY CHANGES

Numerous changes have occurred in U.S. defense prepared-
ness assumptions since World War II which have affected
stockpile policy and caused changes in the types and
amounts of materials stockpiled. Initially, the types and
amounts of materials stockpiled were to support the United
States in a 5-year conflict regquiring 10 million men. In
1958 these assumptions were changed to reflect planning for
a 3-year conflict involving 5 million men. 1In April 1973
under the Nixon administration, the length of conflict was
further reduced to 1 year. Other assumptions were that
foreign imports would remain available from all but Commu-
nist and combatant countries and that U.S. defense needs
could be met through increased civilian austerity and the
use of substitute materials. 1In effect, the 1958 and 1973
changes reduced the quantities of materials required for
the stockpile and many were sold as excess.

In March 1975 the Subcommittee on Seapower and Strate-
gic and Critical Materials, House Committee on Armed Serv-
ices, voted to authorize no further disposals of stockpile
material until a new policy study was conducted and the
planning period was increased to 3 years.

In August 1975 the National Security Council directed
that such a reevaluation be conducted by an interagency com-
mittee. This reevaluation was completed in July 1976 and
basic stockpile assumptions and policy options were submit-
ted to the President.

President Ford's policy decision and new stockpile
goals were announced on October 1, 1976. The new policy
called for a stockpile capable of supporting U.S. defense
requirements for the first 3 years of a major war, assuming
large-scale industrial mobilization. It also provided for
the support of a wide range of basic economic needs to
insure the health, welfare, morale, and productivity of the
civilian sector during wartime. Quantities to be stockpiled
represented the estimated material needs for the first 3
years of a war over and above those which could be provided
from domestic production and reliable imports.

An Interagency Steering Committee was also established
to develop an Annual Materials Plan showing proposals for
the acquisition of needed materials and disposal of excess




materials on a fiscal year basis. This Annual Materials
Plan Steering Committee includes representatives from the
Departments of Commerce, Defense, the Interior, State, and
the Treasury and the Office of Management and Budget. The
Steering Committee is under the leadership of the Federal
Preparedness Agency (FPA), an agency within the General
Services Administration (GSA).

The new decision and planning assumptions increased
goals for 72 of the 93 stockpiled materials. President
Carter announced a moratorium on stockpile acquisitions and
disposals on February 22, 1977, pending a review of the re-
cent Ford policy. After additional review, the President
reaffirmed the 1976 policy and its underlying assumptions.
However, acqguiring stockpile materials that will increase
U.S. readiness posture for the first year of an emergency
have been given the highest priority.

GSA has initiated a procedure to fully implement the
new stockpile policy objectives. The procedure includes
an annual schedule of major acgquisitions and disposals to
aline the stockpile with the new goals. GSA plans to
acquire and dispose of stockpile materials at constrained
rates to preclude disrupting the market. Achieving the new
goals will therefore be a long-term proposition.

All stockpile disposals must be approved by the
Congress.

SILVER

In June 1968, 165 million troy ounces 1/ of silver were
transferred from the Treasury and introduced into the Strate-
gic and Critical Materials Stockpile in accordance with the
provisions of the act adopted in 1967, authorizing adjust-
ments in the amounts of outstanding silver certificates
(Public Law 90-29). Subsequently, 25.5 million troy ounces
were transferred back to the Treasury for use in the
Eisenhower coin program in accordance with section 202 of
the Bank Holding Company Act amendments of 1970 (84 Stat.
1768). This transaction reduced the silver stockpile to its
present 139.5 million troy ounce level. The silver stock-
pile is located at two locations: West Point, New York, with
49.4 million troy ounces and San Francisco, California, with
90.1 million troy ounces.

1/troy ounces - a series of units of weight based on a pound
of 12 ounces and the ounce of 20 pennyweights or 480 grains.




FPA has determined that no stockpile goal exists for
the silver and would like to dispose of it through phased
sales. Information regarding the number and individual sizes
of these sales and the number of years over which they will
take place is not yet available. However, the sales will be
designed to preclude market disruption.

MANAGEMENT OF THE STOCKPILE

FPA is responsible for planning, programing, and
reporting on the stockpile. The President, through the
National Security Council, gives FPA guidance for developing
stockpile policy. GSA's Federal Property Resources Service
is responsible for purchasing, storing, maintaining, trans-
ferring, rotating, distributing, and protecting the materials.

Although FPA determines stockpile policy and goals, it
relies upon information from other Federal agencies for sup-
ply and capacity projections, probable effects on foreign
relations, special defense requirements for materials, prob-
ability of access to world sources of materials during war-
time, and domestic mineral reserves. The major advising
agencies are the Departments of Commerce, State, Defense,
and the Interior.

SCOPE OF REVIEW

Our examination of the national defense requirements for
a silver stockpile included

~--review of the legislative history authorizing the
stockpiling program;

--analysis of the defense requirement for the present
silver stockpile and agency inputs used by FPA in
arriving at the current silver goal;

~-review of the modeling technique used by FPA to
determine the stockpile goal for silver, including
a sensitivity analysis of selected inputs to the
model; and

~-conversations with officials of FPA and the Depart-
ments of State, Commerce, the Interior, and Defense
regarding their role in stockpile goal formulation.

Previously issued reports and testimony are listed in
appendix II. Also, our other work in process will address
some of the assumption issues not discussed here,




CHAPTER 2

ASSESSING THE NEED FOR A SILVER STOCKPILE

Silver is very important to any war effort. Its essen-
tiality in photography and electrical applications requires
that the United States ensure its availability in case of
national emergencies. However, the available supply of sil-
ver, even under wartime conditions, has been determined as
more than adequate to supply all the requirements of the
United States. Accordingly, in 1976 FPA set the Nation's
silver stockpile goal at zero. New stockpile goals are pres-
ently under interagency review and official figures are ex-
pected to be published in early 1979. However, FPA officials
have informed us that the new study has again shown a war-
time silver supply exceeding projected wartime requirements
and the stockpile goal for silver remaining at zero.

In our opinion, the methodology FPA used to determine
stockpile goals is a reasonable approach representing a
variation of the generally accepted state of the art for
this type of economic analysis. The basic modeling tech-
nique used to determine requirements is widely accepted
by academic researchers and corporate planners alike.

Judgmental inputs to the model and modifications to
model results are made by FPA in order to more closely
approximate the many complex interrelations that would be
present in a wartime economy. Although these inputs are
subjective, their credibility is enhanced through independ-
ent formulation by the separate agencies involved and final
review and approval by the Interagency Stockpile Goal Review
Committee. Like the Annual Materials Plan Steering Commit-
tee, this Committee is also comprised of members from FPA,
the Office of Management and Budget, and the Departments
of Defense, the Treasury, Commerce, State, and the Interior.

Although projections of wartime supply are computed
separately from the model, a like process of agency input
and review is followed. Also, basic supply and input data
used is partly based on past actual experience. Finally,
all resulting goals are reviewed and approved by the above
Committee. For further discussion on requirements develop-
ment and supply resource computations see chapters 3 and 4.




OUR_ANALYSIS

Our analysis of the requirement for a silver stockpile
was primarily on the basis of relationships presented in data
used to determine 1976 stockpile goals. Our work indicates
that an excess of silver supply exists over the projected
U.S. wartime requirements. Goals for 1977 were not published
because new stockpile guidance was expected from the Presi-
dent. Because of delays experienced in 1978, new goals will
not be published until early 1979. However, FPA officials
have told us that preliminary unapproved figures indicate
an excess of supply under the 1979 goals as well.

The purpose of the stockpile is to provide the basic
materials necessary to support defense and essential civilian
needs in times of national emergency. FPA accordingly
has incorporated in the model a structure whereby wartime
estimates of supplies and materials requirements are broken
down by defense, essential civilian, and general civilian
tiers. National security priorities can therefore be taken
into account in the model by giving greater priority to
meeting defense .rather than essential civilian needs for strate-
gic and critical materials and lesser priority to general
civilian needs. Although the total stockpile requirement is
considered important, the most reliable sources of supply are -
designated for the defense tier and less reliable sources
are designated for the essential and general civilian tiers.
The tiers are defined below:

Defense tier - represents all production necessary to
obtain weapons, manpower, and support, including produc-
tion necessary to support suppliers of defense contrac-
tors. Only small degrees of substitute materials are
tolerated for defense tier goods.

Essential civilian tier - those expenditures judged nec-
essary to maintain health, safety, morale, and productiv-
ity to support a strong civilian wartime economy. Prod-
ucts in the essential civilian tier must be made without
substantial reduction in their content of strategic and
critical materials.

General civilian tier - products in this tier can be made
in varying degrees from noncritical substitute materials
with no significant degradation in performance if less
than their full material content is achieved.




We found that the silver supply estimates provided to
FPA for the 1979 goals were significantly lower than those
provided for the 1976 goals. This discrepancy arose from
basic differences in estimating procedures. The lower
estimates have tracked much closer to recent import experi-
ence. The most significant differences in supply occurred
in import projections for Canada and Mexico. Differences
were also noted in production estimates for the United
States. The resulting decrease in supply from these three
sources amounted to 142.3 million troy ounces for the 3-year
planning period. We decreased supply figures used in the
1976 goals by this amount and compared it to the correspond-
ing requirements to see if it affected the silver goal.
Although only a rough estimate, the results showed that
defense tier requirements could be met by U.S. production
alone. The majority of the remaining requirements could be
filled with imports from Canada and Mexico as shown in the
chart on page 8.

Silver authorities and FPA officials feel that in
addition to imports and U.S. production many other feasible
sources of silver exist and could be drawn on, if required,
in a national emergency. These sources are not considered
in the above-mentioned supply projections and include
approximately

--39 million troy ounces in the Treasury stocks for
coinage,

--7 million troy ounces in the Department of Defense (DOD)
stocks for contracts with Government-furnished material
provisions,

--118 million troy ounces in Commodity Exchange and
Chicago Board of Trade warehouses, and

-=20 million troy ounces held by industry.

While we did not verify that all these assets would be

available to the Government in an emergency, in view of
the sizable sources some diversion should be possible.

See chapter 4 for further details.

Although it is possible that changes in projected silver
requirements and supply relationships coculd occur in the
distant future, no such occurrences are foreseen at this time.
Therefore, on the basis of our analysis, the 139.5 million
troy ounces currently stored in the stockpile are not needed
to support estimated national defense requirements.




SILVER SUPPLY AND REQUIREMENTS—1976 GOALS (ADJUSTED)

AMOUNT (in million troy ounces)

636.3
2231
413.2
298.1 298.1
115.1 115.1 115.1
AR
DEFENSE DEFENSE DEFENSE
ESSENTIAL CIVILIAN ESSENTIAL CIVILIAN
GENERAL CIVILIAN
LEGEND: TIERS

REQUIREMENTS

DEFENSE TIER SUPPLY

/////] ADDITIONAL SUPPLY ALLOWED FOR ESSENTIAL CIVILIAN TIER

ADDITIONAL SUPPLY ALLOWED FOR GENERAL CIVILIAN TIER

NOTES: ALL THREE YEARS OF SUPPLY AND REQUIREMENTS ARE INCLUDED FOR EACH TIER.
THE DEFENSE TIER IS SUPPLIED BY THE UNITED STATES, CANADA, AND MEXICO.
UNITED STATES PRODUCTION ALONE ACCOUNTS FOR ABOUT 324 MILLION TROY
OUNCES OF THIS EXPECTED SUPPLY.




In addition to evaluating whether or not the silver
stockpile is required for additional defense purposes and
the basis for such determination, other specific information
requested is presented in the following chapters:

--Examination of the methodology and assumptions
used to calculate silver requirements. (See p. 1l1l.)

--Evaluation of the most sensitive parameters used in
the computation of stockpile requirements. (See p. 16.)

--Assessment of the sources and quantities of silver
available to the United States during national
emergencies. (See p. 19.)

--Analysis of historical supply and demand for silver
during past wars. (See p. 26.)




CHAPTER 3

METHODOLOGY FOR DETERMINING SILVER REQUIREMENTS

In 1973 FPA implemented a new methodology to aid in
establishing national stockpile goals. The methodology uses
a computer-modeling technique to estimate the Nation's war-
time strategic and critical materials requirements. The
mode)l takes into consideration many complex interactions that
occur in the economy. The model can be thought of as an
analytical device for simultaneously interrelating and quan-
tifying the results of many judgmental inputs concerning a
wartime economy. Before 1973 a series of interagency commit-
tee meetings staffed by experts determined stockpile objec-
tives. However, the major drawback of the prior system was
that the many considerations regarding a wartime economy
could not be simultaneously interrelated and quantified
through discussion or even manual analysis. The set of
final stockpile objectives, therefore, did not reflect the
U.S. economy at any one point in time.

Although modeling techniques have their limitations,
it is widely recognized that they often represent the best
analytical tools available for making economic projections
which, because of their complexity, cannot be approached us-
ing other techniques. The general technique used by FPA is
widely accepted and used by academic researchers and corpor-
ate planners alike. In addition, FPA's model is not stag-
nant. FPA continues to refine the methodology used in the
model and update it with the latest data as soon as it be-
comes available--although substantial timelags still exist
before this data can be obtained from published sources.

The methodology employed in the FPA model is a reason-
able approach which represents a variation of the generally
accepted state of the art for this type of analysis.

OVERVIEW OF THE FPA METHODOLOGY

FPA determines how much of each of the 93 critical
and strategic materials should be stored in the stockpile by
estimating what the requirements and supply for those materi-
als will be for the first 3 years of a war of indeterminate
duration. An estimate of the desired stockpile level for a
given material is obtained by totaling the excess of re-
quirements over supply for each of the 3 war years, for
each stockpile tier. FPA computer modeling methodclogy
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primarily estimates wartime requirements for materials.
Materials supply estimates, which are compared against
these requirements to set stockpile goals, essentially are
calculated apart from the model using virtually manual
techniques. Determining supply projections is discussed
in chapter 4 of this report.

The most important segment of FPA's modeling technique
is determining what the estimated gross industrial dollar
output (production) will be for 109 major categories of in-
dustrial sectors for each tier in each of the first 3 war
years. These estimates are then multiplied by forecasts
of corresponding material consumption ratios (MCR) to obtain
strategic and critical materials requirements by industrial
sector, which are then added to obtain the total materials
requirements for each tier in each year of the 3-year plan-
ning period. MCRs are forecasted for each material by in-
dustrial sector for each year. The ratios represent the
physical guantity of a material required per dollar of an
industrial sector's gross output. MCR forecasts are pri-
marily based on 15 years of historical data provided by the
Department of Commerce.

The FPA model's estimates of wartime gross industrial
output by sector reflect the level of the economy's mobiliza-
tion effort required to support a given war scenario. The
war scenario is reflected by estimates for 30 major categor-
ies of defense expenditures which are supplied directly by
the Department of Defense Defense (DOD) and input to the
FPA model.

DOD provides estimates to represent two different war
scenarios. Each scenario differs in terms of participants,
war fronts, and type of war to be waged. The intensity of
economic mobilization required to support a given war scenario
consists of two major components:

--An "unconstrained” economic scenario.

--An economic scenario altered by Government mobil-
ization planning policy.

The unconstrained economic scenario is generated to pro-
vide a base for estimating the war's impact on the econony.
It represents how the economy would react to support a war
in the absence of Government policy to influence the eco-
nomy's war mobilization effort.

Unconstrained economic scenarios are reflected in the
FPA model through the judgmental inputs of the Interagency
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Goal Review Committee regarding the war's impact on several
key macroeconomic variables such as unemployment, interest
and tax rates, plant capacity utilization, and household
formations. The Committee also determines values for "plan-
ning factors" which are superimposed on the unconstrained
wartime economy to reflect the effects of Government policy
influencing the industrial mobilization effort supporting
the war. These effects consist of varying levels of

--austerity imposed on civilian sectors,
--shifts in personal consumption patterns,
--ghifts in investment patterns, and

--changes in imports and exports of manufac-
tured goods.

The Government policy assumes that adjustments might be im-
plemented through rationing, increased personal income taxes,
accelerated writeoffs on war-related investment in plant

and equipment, and enforced personal savings.

As previously discussed in chapter 2, the FPA model
breaks down the estimated wartime materials requirements into
three separate stockpile tiers. This is done to better re-
flect the priorities of different needs in a wartime ecocnomy.
The wartime silver requirements, and therefore stockpile
goals, estimated by the FPA model cannot be meaningfully in-
terpreted without having some idea of the intensity of the
war scenario and corresponding economic mobilization scenario
which are hypothesized.

STRENGTHS OF THE FPA METHODOLOGY

The modeling methodology FPA used to estimate wartime
requirements for strategic and critical materials recog-
nizes the complexity of the economy and the many interac-
tions between its economic sectors. Materials requirements
estimates can therefore be more accurate, provided the
methodology is properly applied. The model is also flexible
because it allows for several adjustments to be made to
better quantify expert judgment regarding the war's probable
impact on the economy and the effects of Government policy
to influence economic mobilization.

12




FPA's methodology also attempts to quantify the recogni-
tion that different sectors of the economy have different
priorities during wartime for claims on strategic and criti-
cal materials. .

LIMITATIONS OF THE FPA METHODOLOGY

Although modeling techniques such as FPA's are recog-
nized as the best analytical tool the current state of the
art has to offer for long-range economic projections, there
are inherent shortcomings in their use. For instance, assump-
tions made in such models reflect a stability and proportion-
ality in the relationships they quantify (linear relation-
ships) which are not always present in the real world. How-
ever, these assumptions must be made because of shortcom-
ings in available data that is necessary for input to the
model. Key assumptions are similarly made in the FPA model
because the detail, content, and availability of updated pub-
lished data is limited. Generally, the FPA model implicitly
assumes a proportionality and a stability over time and over
a range of output levels of (1) interindustry transactions,
(2) intermediate and end product mixes, and (3) price move-
ments between products and between industries.

FPA emphasizes that the credibility of its materials
requirements does not depend upon the existence of a strong
theoretical validity to these assumptions of stability and
proportionality. Rather, it depends, in its judgment, upon
the assumptions being “close enough" to reality to provide
a basis for deriving answers to economic problems which do
not lend themselves to other analytical techniques.

Much of the internal structure of FPA's model is cur-
rently based on data that reflects the 1967 industrial tech-
nology. Gathering this data is a complex and resource-
consuming task which cannot be undertaken very frequently.
Published data reflecting the 1972 economy will not be
available to FPA until mid-1979.

The FPA model provides estimates which essentially re-
flect nothing more than judgment. The model can be thought
of as a device for simultaneously interrelating and quantify-
ing the results of several inputs of judgment. Therefore,
the results do not have a greater degree of quality than the
judgments upon which they are based.
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VALIDITY TESTING OF THE FPA MODEL

validity testing of the FPA model's peacetime materials
requirements estimates showed most of these estimates to be
within + 25 percent of what the past actual requirements
were for the items tested. Specific results for silver
showed the model estimates to be within 10.5 percent of past
actual requirements. FPA performed this validity check by
comparing actual requirements data for various stockpile
materials published from 1973 through 1975, with correspond-
ing peacetime requirements estimates developed by its model.
FPA used only data that would have been available as of
1972 to develop its estimates so that the full effect
of forecast error would be present in the comparison. The
results of this validity testing are summarized below:

1973 1974 1975

Number of strategic and
critical materials for
which FPA estimated
peacetime requirements. 57 57 36

Number of strategic and
critical materials for
which FPA's estimates
are within + 10 percent
of corresponding pub-
lished values. 23 24 11

Number of strategic and
critical materials for
which FPA's estimates
differed by more than
+ 25 percent from pub-
lished values. 14 14 17

Specific validation test results for silver were as follows:

Percent dif-

FPA's estimate Published actual ference of
of peacetime total total silver estimate
silver requirement requirement from actual

(troy ounces) . (troy ounces)

1973 176,131,000 196,800,000 10.5
1974 167,860,000 178,000,000 5.7
1975 151,402,000 156,200,000 3.1
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It should be noted that the error percentages shown in the
tables above reflect estimates made under peacetime assump-
tions. The FPA model understated total peacetime silver
requirements by approximately 3 percent to 10 percent.
Determining requirements under wartime assumptions is a

much more speculative process and associated error rates

are likely to be greater. However, FPA officials conjecture
that wartime estimates for silver would be accurate within
+ 10 percent.

OUR SENSITIVITY ANALYSIS WITH
RESPECT TO SILVER REQUIREMENTS

We determined that the FPA model's estimates of war-
time silver requirements are sensitive to three major areas
of inputs to the model: (1) wartime economic mobilization
scenarios unconstrained by Government policy, (2) choice of
war scenario option, and (3) various values for wartime
planning factor parameters which reflect different levels of
policy, risk, and substitution. Our estimates were made by
calculations apart from FPA's computer hardware. Time con--
straints and resource limitations of FPA personnel precluded
running the FPA model for the specific purpose of determining
silver requirements sensitivities. However, our estimates
are based on sound methodology and they compare favorably
with results FPA previously obtained in actual computer runs
where the stockpile dollar volume sensitivity was tested for
all materials.

Unconstrained wartime economic mobilization

The hypothesized level of "unconstrained"” mobilization
of the wartime economy has the largest impact in determining
total silver requirements for each war year. FPA generates
this unconstrained economic scenario to provide a base for
estimating the war scenario's impact on the economy. It
represents the economy's war mobilization level, absent
of Government influence. Unconstrained economic scenarios
are determined by the Interagency Stockpile Goal Review Com-
mittee's judgment regarding the war's impact on several key
macroeconomic variables such as interest rates, unemployment
rates, plant capacity utilization, tax rates, and household
formations.

Various alternative unconstrained mobilization bases are-
simulated by FPA in test runs, although only one is chosen
for each war scenario option for the purpose of determining
stockpile goals. The total silver requirement estimate can
vary significantly depending on the set of values chosen.

For example, we estimated the difference in impact on the
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total silver requirement for two alternative unconstrained
mobilization bases for the same war scenario option. The
difference for the three war years was approximately 6, 15,
and 20 percent, respectively.

War scenario option

T™wo sets of defense expenditure estimates for each of
30 major categories of weapons systems, equipment, ammuni-
tion, support, and personnel are provided for each war year
by DOD as direct inputs to the FPA model. Each of the
two sets of estimates reflects the military effort required
to wage a war hypothesized in terms of participants, war
fronts, and type of military action. A l0-percent-across-
the-board change in DOD inputs to the FPA model would result
in a maximum change of about 2 percent in the total silver
requirement for each war year.

Wartime planning factors

Economic planning factors are used in the FPA model to
represent implementation of Government policy to influence
the industrial mobilization effort supporting the war. Other
planning factors are used to substitute materials and to
assign risk of stockpile shortfalls for each tier. The
total effect of the planning factors is to shift emphasis on
the usage of a given material from the personal civilian to
the defense-related sector of the economy. Although the
individual effect for each of these factors may be small,
cumulatively they can be significant.

The impact of each planning factor or wartime silver
requirements is classified information. To avoid having
to classify this report, we instead based our analysis on
unclassified documentation and estimated the difference in
maximum impact on the silver requirement for each war year
as a function of alternative values for each planning fac-
tor. The planning factor values evaluated were those recom-
mended by the Interagency Stockpile Goal Review Committee as
compared with alternative sets of values similar to those
previously used by FPA in determining the sensitivity of the
stockpile aggregate dollar volume for all materials to changes
in planning factor values,

Wartime planning factor values selected by the Committee
are those which in almost all cases result in the more con-
servative (higher) estimate of total silver requirements for
each war year as compared with alternative sets of values
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tested. Nevertheless, the total effect of all the planning
factor inputs serves to decrease the silver requirement es-
timate for each war year. Our analysis of each of these
planning factors is included in appendix I.
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CHAPTER 4

SILVER SUPPLY AND DEMAND

Only one-third of the world's silver is produced as the
primary end product of mining operations. The remaining two-
thirds is derived as a byproduct of copper, lead, and zinc
mining. Programs to recover silver from scrap metal, photo-
graphic film, and developing solution annually add about 50
million troy ounces to the world's yearly silver production.

In 1977, 325 million troy ounces of silver were pro-
duced worldwide. Mexico was the leading producer followed
by the U.S.S.R., Canada, the United States, Peru, and
Australia. The U.S. peacetime silver production in 1977
was 38.2 million troy ounces. Another 47.9 million troy
ounces were added to this total by recovery programs. Im-
ports of 90.2 million troy ounces filled the remaining
national demand. Mexico and Canada supplied the majority
of these imports. U.S. silver imports for 1977 and the
supplier countries appear below:

U.S. Silver Imports - 1977

Country Million troy ounces
Canada 44.9
Mexico 20.1
Peru 16.0
Other 9.2

Total silver imports 90.2

ESTIMATE OF WARTIME SILVER SUPPLY

FPA's projection of wartime supply constitutes the
second half of the process by which it determines stockpile
goals. Supply projections are determined apart from the
econometric model discussed in the previous chapter. Com-
puting wartime supply is largely a manual process of inte-
grating the various judgmental supply inputs provided by
the various contributing agencies.

To determine the probable wartime silver supply, FPA
combines the Department of the Interior's Bureau of !Mines pro-
jected silver production and import estimates with judgmental
factors provided by DOD and the Department of State.
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These factors include proximity of supplier nations to the
war zone, supplier nation political reliability, and probable
wartime shipping losses.

Bureau of Mines silver estimates

Commodity experts at the Bureau of Mines formulate
projections of future peacetime silver production for
domestic and foreign producers and the expected levels
of silver imports that will occur for those years.
Bureau of Mines silver supply estimates include both
a high and low range of silver production for each
country to allow for increased production levels. These
estimates are supplied to FPA for use in formulating the
silver stockpile goal.

Despite the fact that unforeseen events and other
factors can cause significant differences between pro-
jections and actual experience, estimates are an essential
part of any planning exercise. Information provided by
estimates can be made more useful if it is derived from
a consistently applied, credible method of estimate formu-
lation. This enhances the comparability of results from
year to year and generally assists in the formulation
of more accurate future estimates.

& e

However, we-found that_the computations used at the
Bureau of Mines to formulate silver import projections
had varied with the commodity experts performing the esti-
mates. These variances had resulted in large differences in
the figures use FPA to formulate the 1976 and 1979 silver
stockpile goalsﬁi pecifically, the silver import estimates
used for the 1976 goals were based on one year's experience
which has since proved unusually high. These projections
were formulated in 1974 based on actual import experience in
1973. 1t was the commodity expert's opinion that the 1973
level of imports would continue. Although his estimates
projected that level through future years, actual imports
have fallen far short of these projections.

In 1976 another commodity expert was assigned to for-
mulate silver projections. This expert used an averaging
method of past years experience to arrive at a base import
figure. The base figure was inflated by a small percentage
growth factor for each succeeding year on the basis of his
knowledge of what was taking place in the silver production
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‘area. These estimates were significantly lower than previ-
ous projections and have tracked closely to subsequent import
experience. The 1979 goals were formulated with the same
base figure used in these projections. The most significant
differences in projected supply occurred in import estimates
for Canada and Mexico. There were also differences in pro-
jections for U.S. silver production. The total decrease in
projected wartime supply for these three sources amounted to
142.3 million troy ounces over the 3-year planning period,

as is shown in the table below:

Differences in Silver Supply Estimates
For the 3-Year Period

(in million troy ounces)

United States Canada Mexico
Estimate (production) (imports) (imports) Total
Original 344.9 114.9 160.5 620.3
Revised 324.1 86.9 67.0 478.0
Difference 20.8' 28.0 93.5 142.3

In an effort to determine what effect the 142.3 million
troy ounce reduction in projected silver supply would have
on stockpile goals, we reduced supply figures used in the
1976 goals by this difference and compared the adjusted
supply to the corresponding requirements. Even with the re-
duction ample supply remained to support U.S. requirements,
as shown below:
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1976 Goals With Revised Supply Estimates for
U.S. Production and Imports From Canada and Mexico

(in million troy ounces)

Stockpile 3-year 3-year
tier _ requirements- supply Excess
Defense 115.1 478.1 363.0
Essential a/363.0 194.5
civilian 298.1 b/129.6
492.6
General a/l194.5 134.8
civilian 223.1 b/163.4
357.9

a/Excess supply from previous tier.
b/Additional supply allowed for tier.

Figures for the 1979 goals were not available for our
review. However, FPA informed us that the reduced silver
supply projections only decreased the amount of excess supply
available over the projected demand and that there is still
no stockpile goal for silver.

It would be difficult to assess how much of the decrease
in excess supply is due to the lower supply figures alone.
A new econonetric model was used to formulate the 1979 goals
and requirements data and some planning data input to it
have also been modified.

Although an inconsistency was noted in Bureau of Mines
estimating procedures for silver supply, we do not know if
such inconsistency is present in the supply computations for
other commodities. Our work was limited to only one commo-
dity.

Wwar zone considerations

The feasibility of receiving supplies from a nation can
be significantly impaired by that nation's close proximity
to the war. FPA uses this factor to eliminate expected
supply from nations that are included within the current sce-
narios. However, with respect to silver, the majority of
the required supply is expected from U.S. production and
imports from Canada and Mexico. ‘
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Political reliability factors

The Department of State provides FPA with political
reliability assessments for foreign suppliers in wartime.
This information is developed by individual country experts
(country desk officers), subject to review by senior regional
foreign service officers, and represents their expert judg-
ment as to each specific country's dependability as a sup-
plier of strategic and critical materials to the United
States in terms of the current war scenarios. Subfactors
evaluated during this process are:

--A country's political orientation towards the United
States.

--Ability to sustain materials industry exports in
wartime.

--Dependability of labor force in materials and
related industry.

--Vulnerability to sabotage of materials industry.

Each of these subfactors is broken down further into
technical indicators which are rated on a scale of 1 to 5
(with 5 indicating a high reliability). The indicators
are weighted from 0 to 100 to express their relative import-
ance within a particular subfactor. FPA uses risk assess-
ments both to reduce supply figures and to designate supply
sources for each particular stockpile tier. Supply from the
most politically reliable countries would be applied against
defense tier requirements. For instance, only the expected
supply from the United States, Canada, and Mexico is used to
of fset defense tier requirements. Remaining countries and
their expected supply are assigned to the remaining two
stockpile tiers in a like manner.

Shipping losses

Projections of expected silver supply are also reduced
by those amounts that are expected to be lost during ship-
ment in a wartime environment. FPA accomplishes this by
applying shipping loss probability rates supplied by DOD
for each war zone according to current scenarios.

The total amount of expected supply remaining after
evaluating war zones, political reliability, and shipping
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losses represents the probable wartime supply. This supply
is then compared with wartime requirements, as determined by
the model for each stockpile tier, for each war year. Any
shortfall between a tier's designated supply and its require-
ments would constitute a stockpile goal for that tier. The
total shortfall for all tiers during the 3-year period would
constitute the stockpile goal for the commodity.

On the basis of the 1976 silver goals and using the more
conservative supply fiqures for the United States, Canada,
and Mexico, U.S. production alone could supply the total
needs of the defense tier. The addition of expected wartime
supply from Canada and Mexico would £ill all requirements of
the essential civilian tier and part of the general civilian
tier as well, The rema1n1nq silver reguirement could be
more than filled by remaining supply sources.

It should be noted that the "earmarking" of supply
by tier is only a planning device. 1In actuality, during a
national emergency any silver received would be allocated
to the highest priorities first, regardless of where they
might fall within the tier structure. 1In general, the
majority of highest priority needs could be expected to fall
within the defense tier.

POSSIBLE ADDITIONAL SILVER SOURCES

The United States uses only projections of domestic
production and expected import levels from foreign suppliers
to determine the silver supply available to meet the needs
of its wartime economy. However, additional sources of
silver do in fact exist and have, in the past, supplied
silver to meet the needs of the United States.

Foreign silver stores

Some nations supplying silver to the United States

are thought to have silver stocks of their own. Although
only partial information is available, foreign silver stocks
were estimated at 77 million troy ounces during 1977. 1In
the past, nations have provided silver to the United States
in amounts that exceeded their yearly production capability.
For instance, in 1973 the United States imported 55.9 mil-
lion troy ounces from Mexico. Existing production capacity
for the country at that time was an estimated 38.8 million
troy ounces. In 1977 Canada supplied the United States with
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what amounted to 104 percent of its silver production for

that year. The additional amounts provided may have come from
these foreign stores. Countries would most probably ship sil-
ver to the United States from in-country stores as long as it
was economically advantageous for them to do so.

Additional silver stores in the United States

According to FPA and various silver experts, there are
several other sources of siliver onhand that could be used,
if needed in a national emergency, in addition to the 139.5
million troy ounces of silver in storage in the Strategic
and Critical Materials Stockpile. DOD silver stocks to be
provided to contractors as Government-furnished material
amounted to about 7 million troy ounces at the end of 1978.
The Treasury retained approximately 39 million troy ounces
for coinage. Approximately 138 million troy ounces were held
in industry, Commodity Exchange, and Chicago Board of Trade
stocks at the end of 1978. The peacetime economy of the
United States has occasionally depended on these stocks to
meet fluctuations in its demand and export needs. For in-
stance, the increased demand for silver during the Vietnam

- conflict from 1964 to 1972 was met by Treasury silver sales to

industry. The Strategic Stockpile of silver was not
affected.

Another less feasible source of silver would include
silver bullion, jewelry, tableware, and coins privately
held by U.S. citizens.

PEACETIME SILVER DEMAND

The national peacetime demand for silver averages about
162 million troy ounces per year. The Bureau of Mines pro-
jects a 2.5 percent annual increase in silver demand through
the year 2000. The largest peacetime usage of silver in the
United States is for the manufacture of silverware and pho-
tographic supplies. Additional major categories of peace-
time silver usage include jewelry and arts, refrigeration,
coinage, appliances, batteries, electrical equipment, elec-
tronics components, medallions and commemorative objects,
and other miscellaneous uses. The actual U.S. silver demand
for 1977 was 153.7 million troy ounces.

Defense silver usage for the past 3 fiscal years,

1976, 1977, and 1978, was approximately 4.7, 3.2, and 2.7
million troy ounces, respectively. Primary defense usage
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categories during this period included batteries, brazing

alloy, X~ray and photographic film, and medical uses (ex-

cluding X-ray). The single largest defense use of silver

during the period was in batteries, accounting for over

7 million troy ounces of the approximate 10.6 million troy
ounces used. The Navy was the single largest defense user
of silver, accounting for about 5.9 million troy ounces of
the approximate 10.6 million troy ounce total.

The silver demand under a projected wartime situation
is greater than under peacetime conditions due to the in-
crease in defense expenditures. In the past 3 fiscal years,
defense silver use has averaged about 3.5 million troy ounces
a year. In comparison, the defense wartime silver require-
ment, based on the 1976 goals, averages about 38.4 million
ounces a year; an increase of 34.9 million troy ounces a year
over peacetime consumption.

PAST WARTIME SUPPLY AND DEMAND RELATIONSHIPS

Historically, the United States has always been able
to supply its wartime silver requirements without having
to draw on amounts stored in the Strategic and Critical
Materials Stockpile. Available data shows that silver sup-
ply actually exceeded wartime demand during World War II and
the Korean conflict. Although this data also shows silver
requirements exceeding available supply during the Vietnam
conflict, there was in fact no shortage of silver., Histori-
cal supply data only show silver amounts obtained from domes-
tic production and imports. However, throughout the Vietnam
era the Treasury was selling off large amounts of silver and
the industry's increased need for silver was easily filled
from these Treasury sales. Because the increased wartime
demand was filled in this manner, domestic production and
import levels were unaffected and remained at peacetime
levels. Therefore, figures for the Vietnam era reflect a
shift in supply source rather than a wartime supply shortage.

The average yearly silver usage during the Vietnam con-
flict was slightly higher than it was during World War II and
the Korean conflict. Two factors that contributed to these
higher usage levels were:

--The degree to which air reconnaissance was used
during the Vietnam conflict.
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--Austerity actions were not imposed on the civilian
sector during the Vietnam conflict.

Specific fiqures regarding silver supply and demand for
these periods are as follows:

Silver Wartime Suppy and Demand

(in million troy ounces)

Number
of years Yearly Yearly Excess or

war/conflict covered Supply average Demand average deficit (-)

World

war II 6 870.5 145.0 621.0 103.5 249.5
Korean

conflict 4 505.4 126.4 430.0 107.5 75.4
vietnam

conflict 9 894.9 99.4 1250.0 138.9 - 355.1

Silver requirements and supply relationships shown in
the 1976 stockpile computations reflect the World War II and
Korean conflict experience because an excess of supply over
requirements is projected. In fact, even by using the lower
supply figures for expected U.S. production and imports from
Canada and Mexico, all defense tier requirements for silver
can be met from U.S. production alone. The addition of prob-
able imports from Canada and Mexico fills all but a small
portion of the total U.S. requirement. The small portion of
remaining general civilian tier needs are more than offset
by expected supply from more than nine additional sources.
Figures for the 1979 stockpile goals are now in the process
of interagency review. These fiqures reflect lower silver
supply estimates than those used in the formulation of the
1976 silver stockpile goal. Although these figures were
not available for our review, FPA officials inform us that
silver supply is still exceeding projected requirements
and the silver stockpile is not needed.

SUBSTITUTION

Depending on the individual application, it may be
possible to partially meet the demand for a critical or
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strategic commodity by using substitute materials. Substi-
tution factors affect about half of the materials stockpiled.
However, little substitution is technically feasible for the
other materials in the short run (l-to-3-year time frames).
Silver is among those materials for which only an insignifi-
cant amount of substitution over peacetime levels can be as-
sumed. Changes in silver substitution planning factor values
will therefore have only small effects on wartime silver
requirements.

Some substitutes for silver are widely used today. For
instance, stainless steel flatware is commonly used in place
of silver utensils. Other possible candidates for substitu-
tion with silver include

--~aluminum and rhodium as reflecting surfaces in
mirrors and other devices;

--tantalum for use in surgical plates, pins, and
sutures; and

--cupronickel, cuprozinc, nickel, and aluminum for
use in coinage.

7o determine the amount of substitution possible, the
strategic and critical importance of the proposed sub-
stitute material must also be considered. Also, for some
applications there may be no substitute. For instance,

in spite of the millions of dollars spent to find a substi-
tute material, silver remains indispensable to photographic
applications.

Substituting lithium thionyl chloride for silver
in MX missile system batteries virtually eliminated the sys-
tems requirement for approximately 35 million troy ounces
of silver. System silver requirements are now estimated to
be about 1 million troy ounces maximum. However, it should
be noted that requirements of the MX system and the substi-
tution previously mentioned never affected the silver
stockpile. Essentially, commodities are stockpiled by the
United States to meet projected requirements for the first
3 years of a conventional war. The requirements of the
nuclear MX would not be reflected in stockpile goals and
objectives.
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The short time frames associated with nuclear war would
not allow enough time to build additional systems once the
war had begun. Such systems would therefore have toc be in
place prior to the war, and the silver required to build
them would have to come from the open market.
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EFFECTS OF ALTERNATIVE PLANNING FACTOR VALVES

ON THE TOTAL WARTIME SILVER REQUIREMENT

AUSTERITY PLANNING FACTOR

The degree of austerity (reduced standard of 11v1ng)
implemented for each war year is measured by comparing per
caplta personal consumptlon expenditure (PCE) levels, exist-
ing in the year prior to the start of the war, with levels
expected in each of the 3 war years. The set of auster-
ity planning factors currently implemented is 98, 95, and 90
percent for war years one, two, and three, respectively. For
example, it is assumed that Government policy will restrict
per capita PCE in the first year of the war to 98 percent
of what it was in the last non-war year.

The maximum change in wartime silver requirement result-
ing from substituting two different sets of austerity plan-
ning factor values is estimated below:

Estimated maximum percen-

Alternative sets of austerity tage change in total sil-

planning factor values ver requirement

War war war War War War
year year year year year . year
one two three one two three
1.00 1.00 1.00

to to to ~0.9 -2.1 -4.0
.98 .95 .90

.98 .95 .90

to to to -3.5 -2.2 0
.90 .90 .90

PCE shift planning factor

"he PCE shift planning factor represents the effect of
Government policy to restrict purchases of consumer durables
in order to conserve raw materials and free production
facilities for war-related activities. It is assumed in the
FPA nmodel that unsatisfied demand for consumer durables would
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be channeled toward and evenly divided between consumer non-
durables and services.

The set of values for the PCE shift currently implemented
by FPA is 25, 50, and 50 percent for war years one, two, and
three, respectively. For example in war year one, although
consumer demand is already constrained by austerity, that
which is allowed is further modified to restrict demand for

durables by 25 percent.

The estimated maximum change in the wartime silver re-
guirements resulting from a change to a more severe set of
values for the PCE shift planning factor is shown below:

Estimated maximum percentage

PCE shift planning change in total silver
factor values . requirement
War War War War War War
year year year year year year
one two three one two three
0.25 0.50 0.50
to to to -5.6 -5.5 ~5.4
.50 .75 .75

Investment shift planning factor

The investment shift planning factor represents the
effects of Government policy to restrict wartime investment
in commercial and residential structures. The resulting
unsatisfied investment capital is assumed to be channeled
into investment in industrial equipment to increase produc-
tion capacity in support of the war. We determined that
the fractional change in the impact of the investment shift
planning factor on the total silver requirement is precisely
equal to the fractional change in the planning factor values.
For example, if the values shown for war year one in the table
below were reduced by half (25 and 12-1/2 percent for resi-
dences and other structures, respectively}, the impact of the
investment shift planning factor on the total silver require-
ments would be half as much.
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The set of values currently used in the FPA model for
the investment shift planning factor is:

Percentages
War War War
year one year two year three

Residences 50 62.5 75
Other structures 25 25.0 . 25

Thus, investment in other structures is assumed to be
restricted an additional 25 percent for each year and invest-
ment in residences is restricted by an additional 75 percent
in the third war year.

-~

Import-export planning factor

We estimate that a l0-percent-across-the-board decrease
in total exports of manufactured goods (not materials) will
result in about a l.7-percent decrease in the total silver
requirenent for each war year. A l0-percent-across-the-
board decrease in imports of manufactured goods (not materi-
als) will increase the total silver requirement for each
war year by about 1.5 percent.

The import-export planning factor effectively assumes
a 36-percent decrease in imports of goods with respect to
the amount the economy would demand during each war year.
This reflects decreased wartime availability of supply from
foreign sources and shipping losses. Exports of essential
civilian goods are assumed to remain between 93 percent and
99 percent. All resulting exports and about 75 percent to
80 percent of the resulting imports are assumed to be essen-
tial civilian goods.

We determined that planning factor values which further
cut essential civilian imports (not materials) in half would
increase the total silver requirement by about 4 percent for
each war year. However, if planning factor values were also
changed to cut essential civilian exports (not materials) in
half, the net result would be a decrease in the total silver
requirement of about 4 percent each year.

31




APPENDIX I - APPENDIX I

Substitution planning factor

Substitution planning factor values are used to reflect
the rates at which industry may be expected to approach maxi-
mum feasible substitution of noncritical for critical materi-
als. However, substitution factors affect slightly less than
half of the stockpile materials. Little substitution is tech-
nically feasible for the other materials in the short range
(1 to 3 years) time period. Thus, since silver is among those
materials for which only an insignificant amount of substitu-
tion can be assumed, the impact of changing substitution plan-
ning factor values will be small with respect to wartime sil-
ver requirements.

Material consumption planning factor

The FPA model determines wartime materials requirements
by (1) estimating gross dollar volume output for each of 109
major industry sectors, (2) forecasting the physical gquantity
of each material consumed per dollar of gross output for
each industry sector, and (3) multiplying the two and
summing over all sectors to obtain materials requirements
estimates in physical units.

MCR forecasts are subject to a forecast error band.
The upper end of this error band is used to estimate
MCRs which will be applied to gross industrial outputs for
the defense tier. This results in a more conservative esti-
mate of defense materials requirements. Accordingly, this
tends to decrease the risk, when setting stockpile goals,
of not meeting wartime defense materials requirements. The
lower end of the forecast band is used to estimate MCRs
which are applied to gross industrial outputs for the
general civilian tier, thus reflecting a willingness to
accept more risk in not meeting general civilian wartime
materials requirements.

We estimate that (1) the maximum impact of using the
upper estimate (versus the midrange estimate) for the de-
fense tier is an increase in total silver requirements of
about 1.9, 2.5, and 2.6 percent for each war year, respec-
tively and (2) the maximum impact of using the lower esti-
mate (versus the midrange estimate) for the general
civilian tier is a decrease in total silver requirements
of about 6.7, 6.1, and 5.8 percent for each war year,
respectively.

32




APPENDIX II 5 APPENDIX II

QUR PRIOR TESTIMONY AND REPORTS

CONCERNING STOCKPILE MATTERS | | -

TESTIMONY
Statement of Elmer B. Staats before the Joint
Committee on Defense Production on Comments on the
National Stockpile - November 24, 1976.

FORMAL REPORTS

"UJ.S. Actions Needed To Cope With Commodity Shortages -
Multiagency” (B-114824, Apr. 29, 1974).

"Stockpile Objectives of Strategic and Critical
Materials Should be Reconsidered Because of Shortages"
(LCD-74-440, Mar. 11, 1975).

"Additional Precious Metals Can Be Recovered"
(LCD-77-228, Dec. 28, 1977).

"The Department of Interior's Minerals Availability
System" (EMD-78-16, July 17, 1978).

"The Department of Interiors Computerized Resources
Information Bank" (EMD-78-17, July 17, 1978}.

"Management of Federal Materials Research Should Be,
Improved" (EMD-78-41, July 27, 1978).

"The Strategic and Critical Materials Stockpile Will Be
Deficient for Many Years" (EMD-78-82, July 27, 1978).

"Interior Programs for Assessing Mineral Resources on
Federal Lands Need Improvements and Acceleration"
(EMD-78-83, July 27, 1978).

LETTER REPORTS

July 9, 1974 - Addressing Disposal of Excess Copper From
the National Stockpile of Strategic and
Critical Materials (B-124103).

August 5, 1974 - Questions Concerning the Guidelines and
Assumptions Which the Department of NDefense
and the General Services Administration
Used To Make Their Calculations for Dispos-
ing of the Chromite Stockpile (B-159161).
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December 10, 1976 - Information on the Sale of Metallurgical
Grade Chromite From the Stockpile at Nye,
Montana (B~159161).

Discussion of Israel's Purchase of Excess
Industrial Diamonds From the Strategic and
Critical Materials Stockpile (B-118623).

March 11, 1977

September 9, 1977 - Observations on Selected Matters Concern-
ing the Strategic and Critical Materials

Stockpile (B-125067).
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JOMN C. STDNES, MISS., CHANNIAN

HEMNAY M. JMCKSON, WABN, SONN TOWEN, TEX,
HOWARD W. CANNON, MEV. HTROM THUNMOND, 8.
THOMAS J. MC INVVRE, WM, BARRY SNLDWATER, ANE.
““ﬁ.m'-":‘”-.u WILLMM L. SCOTT, VA.

-, 84, OEWRY . BARTLETT, OKLA, .
JOMN €. UL 3
g s seses s 2 Wlnited Hlafes Denate
ROBERT MORGAN, MC.
WENDELL. N, AMDIERGON, MIMN COMMITTEE ON ARMED SERVICES -
PALUL HATIIELD, MONT, .

WASHINGTON, D.C. 20510

.May 25, 1978

Honorable Elmer B. Staats g i

Comptroller General of the SR X LT o E
United States .

Washington, D. C. 20548

Dear Mr. Staats:

The purpose of this letter is to request that you
undertake a study for the Senate Armed Services Subcommittee, .,
on Military Construction and Stockpiles concerning the Q&tlonal
defense requirements for a silver stockpalemwh:@ tois B -

wa .

Specifically I would ask that you:

"1. Examine the current Administration calculations,
together with underlying assumptions, that define the U.S.
requirements for silver during a period of national emergency.

2. Assess the validity of estimated silver sources
available to the United States during a period-of national
emergency. Such assessment should include a validation of
the quantity of silver available from the various sources
during a period of national emergency.

I do not expect you to include in this study an évaluation
of stockpile policy -- for instance, is a three year contingency
realistic?, are priorities for acquisitions proper?, etc.

You may start with the assumption that basic stockpile policy
is not in question.

I would like for your study to show whether or not the
U.S. needs a silver stockpile for national defense purposes, .
and if a stockpile is needed, what size should it be?

I am suggesting a schedule below that fits our hearing
plans for Fiscal Year 1980. This schedule is, however,
flexible and I would be willing to work out a compromise if
you desire.
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Study Plan - September 1, 1978
Progress Report - December 1, 1978
Final Report - February 1, 1979

The staff contact on this matter is Jim Smith of the
Senate Armed Services Committee staff, exte?}ion 224-3871.

%M

Strom Thurmond 4 Gary Ha?,/ ha1rman

a it ary
ary

GUULVIILTA L LG Ull l‘l.l.l..l‘l—
Construct7gn and Stockpiles

Jesse Helms Paul Hatfield

Slncerely,

947346
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