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I. INTRODUCTION

1. P~~pose. This annex

a. Evaluates the adequacy of US industrial base capability to

satisfy total supply system repair part requirements (i.e., US and IL).

b. Identifies causes of misconceptions concerning US industrial

base inadequacy .

F c. Identifies existing management tools capable of looking

ahead of weapon system supportability.

2. Scope. This annex:

a. Presents specific repair part tests and a general US

industrial sector trend analysis to evaluate the overall capability of

the US industrial base to satisfy total US supply system repair part

• requirements in the Fl 77—81 time frame.

b. Presents specific examples of procurement and production

issues to identify how general misconceptions of US industrial base

inadequacy develop.

c. Describes and evaluates the MICOM Visibility program, DARCOM

system assessment letters, and DARCOM Review and Command Assessment of

Programs (RECAP) as potential methods f or looking ahead at weapon system

supportability.

3. Methodology .

a. This annex extends Annex A conceptual discussions into real—

world situations by presenting actual numerical comparisons and narra—

tive examples of US industrial base capabilities based on MSC records.
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Findings and conclusions thus developed were tested for validity by

conducting a separate analysis of US industrial sector trends based on

US Department of Commerce data.

b. Numerical examples are based on a carefully selected group

of repair parts. Although not a pure statistical sample, these repair

parts are considered illustrative of the total US supply system environ-

ment. In each case, MSC prepared a list of repair parts which were all

weapon systems peculiar, operationally essential, US Army—managed repair

parts. This list represented repair parts considered significantly

important to US Army readiness and for which adequate information could

be obtained to perform discrete supply requirements versus production

capability tests. Final selection occurred during an iterative inter-

view process with MSC representatives from project managers’ off ices

and production and procurement and material management directorates.

This sample creates a profile of several Industrial sectors and supply

• management considerations. Figure B—l lists the selected repair parts

with some profile data. Figure B—2 stratifies the repair parts by con-

straints/issues. Figure B—3 presents the spare parts stratified by MSC.

c. Narrative examples of production and procurement issues were

selected during interviews with MSC personnel. Each example was ana-

lyzed to illustrate the delicately balanced material management process.
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REPAIR PARTS STRATIFICATION

Affected 
— 

No. of

I - . Participant Constraints/Issues Parts

Producer Ingredients 2
Process 6

• S Contract 4
• 

- Technology 5
Bankruptcy 2

Procurer Small Business 2
Split Supply Responsibility 2
Funding Type 2
Depot Fabrication 2
Specifications 4
Sole Source 2
Buy American I.
Capacity 1
Leadtime 8

User Depot Requirements 7

* 
High Demand 2
Funding Limits 2
Repair/Return 6
Forecast 3

Total 63

Figure 3—2

REPAIR PARTS BY MSC

Weapon Parts
I4SC System Tested

ECOM AN/VRC— 12 Radio 16

I4ICOM I—HAWK 15
TOW 14

TARCOM M113 7
M60 II

Total 63

Figure B—3
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II. REQUIREMENTS VERSUS CAPABILITIES

4. Specific Tests.

a. A worst—case estimate of future total US supply system

repair part peacetime requirements (i.e., US and IL) was developed for

each part and compared to the expected US industrial base capability to

provide the part (see Appendix B—l). Future repair part requirements

were estimated by inflating CCSS historical and forecasted IL and US

equipment demand data based on expected increases (PCF) in inventories

during the FY 77—81 time frame. All requirements data were subjectively

reviewed and biased towards a worst—case situation. Current and future

capabilities data were obtained from MSC procurement history files.

Current capability was defined as the production/overhaul capacity of

contractors presently under US Army contracts. Future capacity is based

on the total capacity of producers who have or can be expected to bid

on the item. Information on minimum capability a contractor would main-

tain was not available. Also, procurement records did not stratify

contractor information in terms of new production and overhaul capa-

bility. However, based on MSC procurement and production (P&P) represen-

tative comments , it was assumed unused new production capability would be

available to overhaul parts if required. Every effort was made to delete

contractors producing parts for end item production from the production

capacity total.

b. US industrial capability far surpassed the maximum expected

requirement in every case (see Figure B—4). This gives credibility to

3-8
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claims by MSC P&P Directorate personnel that if a full requirement is

- known on time , it can be obtained . In fact, potential US repair part

~ S production capability is SO large, even doubling US requirements to

• 
- - 

support huge US inventory increases under a division restructuring pro-

gram could be absorbed in most cases (i.e., assuming end items could be

- 
produced) without US industry changing its operational pattern.

- 5. General Test.

a. The industry appraisal is an independent evaluation of the

- • 
US industrial base capability to satisfy US supply system repair parts

requirements in the FY 77—81 time frame. This general overview analyzed

19 selected US industrial sectors which produce items critical to the

- US Army . The primary sources of data dealing with these 19 industrial

- - sectors were industrial analysts in the Departments of Commerce and

Labor who monitor over 500 sectors, each possessing a unique Standard

Industry Classification (SIC) code. Four indicators (value of produc-

tion, employment, producing units, and capital investment) were ~~~ ~o

identify problems and historical trends. This historical i- .formation

provided the basis for the Department of Commerce projection of the value

of products shipped through 1985. The information on problems and his—

torical and future trends is aggregated and an overall evaluation of the

adequacy of the industrial base is made.

b. This analysis identified a number of problems which impact

on the present adequacy of the industrial base. For example , DOD’s
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share of total production has decreased from the high reached during the

Vietnam War , and employment has experienced significant fluctuations

resulting from labor unrest and changing technology . Stresses generated

within the US economy or foreign economies have combined to shift the

pattern of production in several industrial sectors . Wi thin the US ,

the shift has been due to increased demand from nondefense sectors (e.g.,

general aviation, calculators). Sources of external stress include Japan

and countries of the Middle East. Competition from Japan has lowered

some US profit margins while Middle East customers have amplified US

demands for sophisticated technology (communications/electronics, guided

missiles/aerospace). However, the final analysis shows that industrial

capacity in these and in all other sectors is increasing and will con-

tinue to be more than adequate. This optimistic projection could be

affec ted by a technological breakthrough, a shortage of raw material

(e.g., petroleum), or effects caused by continued inflation and unemploy—

ment.

6. Overall Capability Evaluation. The blend of specific and gen-

eral level analyses validates the adequacy of US industrial sectors

reviewed to satisfy total US supply system repair part requirements . It

may , however, be too optimistic to extrapolate this initial conclusion

into a statement that all weapon systems are totally supportable. Excep-

tions may exist. However, this initial conclusion strongly indicates

forward—looking supply management could prevent adverse supply system

impacts from industrial base problems .
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111 . MISCONCEPTIONS

7. ~~y~?

a. Misconceptions of US industrial base inadequacy are usually

traceable to a misinterpretation of some aspects of the Intricate ,

delicately balanced material management process. Process parameters

include timing, requirements and budget forecasting, procurement , and

production.

b. Economic considerations incorporated into the US supply

system force it to operate on the “lean” side (see Appendix A—I ) . Thus ,

any inaccuracy during requirements computations could cause short supply

situations. Inaccuracies are not uncommon cons idering requirements are

forecasted and funded using avera&e demands, average inventory changes,

representative leadtime increments , estimated depot maintenance factors ,

and representative unit prices . If policies, procedures, and functional

responsibilities for requirements determination are not adequate—as is

the case for IL programs——short supply situations inevitably occur . This

often causes misconceptions of industrial base inadequacies . The “per—

ceived” inadequacy is actually the result of a failure to fund a require—

ment at the right time .

c. The most common misconception of industrial base inadequacy

involves misinterpretations of the authorized acquisition objective (AAO).

Although not directly related to repair parts production capability , this

example well sets the stage for other examples.
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(1) The AAO identifies the total weapon system quantity

the US plans to procure. A recent GAO report questioned the prudence of

selling a particular combat vehicle to foreign customers when only 50

percent of the US MO was on hand. The question implied US industrial

base inadequacies caused the 50 percent MO shortfall. (l33)V

(2) The MO is viewed differently by ODCSOPS, ODCSLOG , and

ODCSRDA (see Figure B—5). ODCSRDA views the MO simply as a procurement

goal. Thus, it fills the MO “standpipe” from the bottom up. ODCSRDA ,

within PPBS, programs procurement quantities that can reasonably be funded

and are reasonably in phase with ODCSOPS and ODCSLOC plans . Only the pro-

duction capability ODCSRDA cannot use is offered to FMS customers. US

producers establish production lines to economically produce these pro-

gramed quantities. Sudden changes usually cannot be absorbed.

(3) ODCSOPS stratifies the MO into priority groups based

on threats and missions . Thus , the issue priority assigned to a war

reserve stock in USAREUR may be higher than an Active force line unit

elsewhere in the world . ODCSLOG must finally juggle ODCSRDA asset

delivery schedules and ODCSOPS—issue priority lists to gradually fill

each customer account. Therefore, with 50 percent MO on hand, strate—

gically important US units may have 100 percent of their authorized issue.

(4) The preceding explanation dispels misconceptions of

industrial base inadequacy. It identifies economic considerations and

jj Numbers in parentheses refer to bibliographic references in
Annex C, Volume III.

B—l5



r

WOURIII .LSIO 10
-
~~~~~ M]I* VCEDO -.

Ii 
_ _ _ _ _ _ _

• sn~siia

$~ I LMV

In

‘

~~~~~=u:u:: ::~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~

! i Iv ~~~~~~~~~~~ I
~~ ~~~~~ 0

a a a a’ a’C-, — C.) = (~~ = 1.~ =2
(I) In In In

-
~~~~~ SI3SSV JO MIIA SdOS300— a”-

B—16

—- —.• - • •  ~~~~~~~~~~~~~~~~~~~~~~ -~ - • ~~~~~•__•_ _•___p_~~ —.~~• ~~~~~-



,——.- ~ 
• • 

• I •

• other conscious US Army management decisions that provided the input on

which US industry designed their production restraints. A representative

- - 
from Material Management Division , Directorate for Supply and Maintenance ,

ODCSLOG developed this informative MO explanation in conjunction with

work on the very comprahensive ODCSLOG equipment distribution system (EDS)

designed to help ODCSLOG distribute AAO assets .

d. Soutces of industrial base inadequacy misconceptions per-

taining to repair par t production are illustrated in following para graphs .

Each example discusses the situation, corrective action , US supply system

impact , and IL implications . Note the intricate relationship between

producers, procurers , and users. The manager must monitor these rela-

tionships to ensure that potential production capacity is exploited at

the right time.

8. Production Issues.

a. Ingredients.

(1) Raw material .

(a) Situation. Producers of germanium (used in AN/VRC—

12 module transistors) discontinued germanium production and shifted to

production of silicon , a better product. There will be no diff iculty

obtaining adequate silicon.

(b) Corrective action . After being notified of the

production change , the US procured a 5—year supply of germanium to ensure

continued production of current modules. In addition , specifications to

use silicon in future production are being developed .
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(c) US supply system impacts . Short supply may occur

if the forecasted demand is exceeded or the drafting of new specifica—

• tions is delayed. New leadtimes and costs must be considered in require-

ments and budget forecasts.

(d) IL impacts. The US should assess the impact of

each new IL sale to prevent premature drawdown of germanium stocks. Good

total support program procedures would have ensured IL demands were

properly included in final US buy.

(2) Major assembly components.

(a) Situation. Three independent events placed the

M113 transfer gear in short supply . These are the diversion of specialty

metals to support sudden increases in tank production , environmental

legislation forcing many smaller casting and forging producers out of

business, and the bankruptcy by the producer of a high-quality gear used

in the gear case disrupted delivery of 1,000 gears. Delivery leadtime

eventually j umped from 8 to 29 ,ionths. The October 1976 GAO FMS report

- • (133) identified this gear case shortage as a victim of industrial base

inadequacy. GAO did not uncover the causes of this superficial produc-

tion restraint.

(b) Corrective action. The US negotiated a premium

price contract for more gear cases with the prime contractor . The con— -.

tract stipulated the prime contractor would develop additional gear

• sources . Based on US demand , the prime contractor made additional capital

• investments and increased production.

• B—18 
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(c) US supply system impacts . An unexpected increase

in leadtlmes and contract costs invalidated requirement and budget

forecasts and a short supply resulted .

(d) IL implications. The failure to include lead—

time and replacement price considerations in IL cases during this period

aggravated the US supply situation. Direct vendor—customer shipment

would have reduced IL competition for meager US stocks .

b. Process .

(1) Quality control.

(a) Situation. A plastic AN /VRC—12 antenna top assembly

was designed to prevent personal injuries. The bond between the ultra-

sonically welded components frequently failed.

(b) Corrective action. Reacting to sudden increased

demand patterns, MSC directorates working together identified the prob—

lem as inadequate inspection and testing at the plant . Corrections

were made.

(c) US supply sytem impacts . Unexpected high demands

invalidated requirements and budget forecasts .

(d) IL implications. IL demands would have aggravated

but not caused this situation.

(2) Inadequate specifications.

(a) Situation. An M60 final—drive gear set required

a special metal—hardening process. The part had a high failure rate.
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• The MSC found inadequate US specifications permitted production of the

• 
• inferior part.

• (b) Corrective action . Improved specifications were

• developed to address the quality problem. In addition, a second pro-

ducer was qualified to provide increased production.

(c) US supply system impact. Several iterations were

• necessary to improve the specifications. During this time , requirement

and budgeting forecasts were subjected to turbulence.

(d) IL implications. IL causes 20 percent of the

total demand f or this part. This probably reflects IL dependence on

the US for highly technical processes . More accurate CROD determinations

anA a direct delivery policy would have reduced additional turbulence

caused by IL. On the other hand , the high IL demand probably helped the

US interest another producer.

c. Contract disputes .

(1) Situation . An MUVRC—l2 antenna assembly plastic pin

failed frequently . Demand rates exceeded 600 per month. Specifica-

tions for a metal pin were developed and a contract was let . Several

producers bid for the contract. The contract winner failed to perform ,

claiming he had underbid and requested a new contract or termination

of the existing contract.

(2) Corrective actions . The MSC sued for specific perfor-

mance. Another contract was let.
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(3) US supply system impact. Contractor nonperformance

caused short supply . The additional contract required additional funds ,

thus invalidating MSC budget forecasts .

(4) IL implications. A large asset release was made to

Norway prior to the producer problem. The shipment was made anticipating

new deliveries would occur as scheduled. This situation created the

impression of IL taking US assets. A direct delivery policy would have

left the US with the assets and transferred the risk to the IL customer.

d. Technology.

(1) Situation . A new M60 turbocharger is being fielded

as a product improvement action. The previous turbocharger was reparable.

The producer of components needed to repair the old item will not pro-

duce them , claiming to have retooled for the new item . Thus , demands

for the new items will surge .

(2) Corrective action . The MSC is trying to determine

how to arrange for faster delivery of the new item or develop another

method of repairing the old item .

(3) US supply system impact. Requirements and budget fore—

casts for this part have been invalidated . This may constrain MSC abil-

ity to buy other parts .

(4) IL implications. Considering the small number of IL —

demands for this item , the MSC should be able to prevent IL from aggra—

vating this situation if the MSC IL directorate is included in correc—

tive action planning.

B—2l
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9. Procurement Issues.

a. Small business.

(1) Situation. A small business contract for over 1,900

VRC— 12 receiver—amplifiers was let but no deliveries were made .

(2) Corrective action . The ECOM procurement office

requested an inspection of the producer ’s operation to determine reasons

for the delinquency. The inspection team recommended the producer be

allowed to meet an adjusted delivery schedule. In the event of failure ,

the team recommended termination. ECOM then let a contract to the prime

contractor to provide a supply of these items.

(3) Impact on US supply system. The production base and

the demand forecast were adequate. The problem was caused by the legal

requirement to utilize small business firms. MSC requirement and budget

forecasts were subjected to considerable turbulence.

(4) IL implication. A direct delivery policy would have

prevented IL nonrecurring demands from aggravating this situation.

• b. Split responsibility.

(1) Centralized procurement.

(a) Situation. A consummable AN/VRC—l2 electronic tube

is the 25th most demanded ECOM—managed part.  Procurement responsibility

for the part rests with the Defense Electronics Supply Center (DESC).

ECOM submits a military interdepartmental procurement request (MIPIR) to

DESC when procurement is necessary. Split management responsibility is

B—22
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a result of the dynamic nature of the supply system. As efforts to cen-

tralize and streamline supply functions continue, arrangements similar

to this will increase.

(b) Corrective action. To prevent supply problems,

this item is given a high management intensity designator and receives

special attention.

(c) US supply system impacts. Any procurement delays

would cause short supply of this fast—mov ing item .

(d) IL implications. Any inaccuracy in preparing an

IL contract would also quickly cause short supply of this item .

(2) Inter—MS C support .

(a) Situation. An Mll3 starter generator is supplied

by a subcontractor to Food Machine Corporation (FMC) for end item produc-

tion. The subcontractor ’s operation is dependent on timely receipt of

a government—furnished component. TARCOM orders this component through

TROSCOM. TROSCOM awarded a contract for the government—furnished compo-

nent to a third contractor who became delinquent in deliveries. Several

lawsuits resulted.

(b) Corrective action. Repair part assets were

diverted to fill the government—furnished component requirement . They

were “paid back” when the TROSCOM producer made deliveries . —

(c) US supply system impacts. Assets for repair part

customers were constrained to prevent expensive production delays. Con-

aiderable teamwork was required to solve this problem .

B—2 3  
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• 
- (d) IL impacts . IL demands for this item are high ,

• reflecting the IL dependency on specialized US items . Accurate CRDD

determinations would prevent IL aggravation of these situations .

. - c. Funding.

(1) Situation . An electrical transient suppressor is used

- on all tracked vehicles with AR/VRC—l2 radios. Originally this item was

• PM funded. Due to constrained funding, the part fell into short supply.

It was switched to ASF funding. However, at this time the short supply

position was aggravated by increased combat vehicle production rates and

small business procurement problems .

(2) Corrective action . Several material management and

expedited procurement actions were needed to obtain adequate assets .

(3) US supply system impact. Considerable supply turbulence

was encountered while actions were underway to make this item well.

• (4) IL implications. Careful CRDD determinations and a

• direct delivery policy would dampen IL aggravation of this situation.

d. Performance specifications.

(1) Situation. Performance specifications for an M6O regu—

lator are readily met by an unlimited number of electrical contractors.

Internal configurations are developed by the producer to meet the speci—

fied outside configuration. Problems to date are dimensional, not —

functional.

(2) Corrective action. Three producers are qualified to

supply this part. Each producer is using his own internal configuration.

B—24
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• I - The production base is more than adequate. The use of performance speci—

~ • fications is a tool used by procurement to get the best product at the

lowest cost .

(3) US supply system impacts. A stable supply status is

- 
developed in this case.

(4) IL implication. IL demands make up about 10 percent of

• . the total demands . Configuration problems would exist with or without IL

demands.

e. Sole source .

- 
(1) Situation. Production of the M60 final—drive sprocket

• is limited to one company .

- (2) Corrective action. TARCOM has identified the sprocket

as a pacing item and is giving it high management intensity .

(3) Impact on US supply system. The government relies on

the sole—source producer even though the item is open for competitive bid

because no other manufacturer can match the low price of the sole source.

• The producer can more than adequately meet all demands , existing or pro—

- jected . Thus , the government has no reason to seek additional producers .

• (4) IL implication. Careful CRDD determination will prevent

any IL—generated supply turbulence .

f .  Buy American .

- (1) Situation . A small business contract for this VRC— 12

module was awarded in May 1972. Deliveries were scheduled to be completed

B—2 5
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by February 1973. The contractor failed to comply. A new schedule was

- • drawn up in December 1974 for deliveries in 1975. In January 1975 , the

Defense Contract Administration Service (DCAS) alerted ECOM to a possible

contractor violation of the Buy American Act because the cost of US inputs

to the item did not exceed 50 percent of the cost of all components . As

a result , this item already in a short position , became more critical

because work ceased while an investigation was conducted. Other producers

were available.

(2) Corrective action . The contractor was investigated .

It was determined the contractor was buying subassemblies from a foreign

manufacturer. However, the components of these subassemblies were

produced in the US.

(3) Impact on US supply system. The US production base is

more than adequate . The producer had gone overseas to reduce his costs .

The short supply position did not result from inadequate forecasting or

heavy IL demands . The DCAS decision to investigate was the proper one ,

• but it did aggravate a poor supply situation. This case illustrates the

indirect effects  which foreign suppliers can have on the availability

of parts.

(4) IL implication. IL activity for this item was not

significant. This case is significant because it documents the foreign

customer ’s preference for the US supply system even when he possesses

the necessary industrial capacity.
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• g. Capacity .

(1) Situation. An 1460 element is critical to the air

cleaner filter system . The present contractor is producing near capacity .

At present production levels , this item may be in short supply if demands

increase .

(2) Corrective action . A second source has expressed inter— - •

est and is in the process of qualifying their filter assembly. Upon

successful completion of the tests , maximum capacity will be increased

significantly.

(3) Impact on US supply system. The potential capacity of

the industrial base far exceeds demands . Before a producer will tool up

to pass a product through first—article testing, the procurement authority

must be able to forecast a demand pattern (US and IL) sufficient to jus-

tify the high initial costs associated with additional industrial

capacity.

(4) IL implication. IL demands make up a small part of

total recurring or nonrecurring demands. The decision to expand is

largely independent of IL activity .

h. Engineering.

(1) Situation . The material for a cylinder used in the M6O

was changed from aluminum to steel. In an effor t  to eliminate the older

cylinder faster, a technician without coordinating concurrence reduced

wear limits. The result was increased demands for the new cylinder.
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The production capacity for either aluminum or steel cylinders is more

than adequate to meet the increased level of demands .

(2) Corrective action . Wear limits were increased again .

Thus the old cylinders were given a greater lifespan.

(3) US supply system impacts. The increased demands invali-

dated budget forecasts; then reduced demands freed funds f or use elsewhere.

(4) IL implication . IL activity was not significant and did

not contribute to the increased demands pattern.

10. User Issues.

a. Depot requirements.

(1) Situation. An ANfVRC---~l2 electrical control module is

in short supply position due to unprogramed depot overhaul requirements .

The depot underestimated the number of modules required in their rebuild

program. The production base has the capacity to meet any forecasted

demand.

(2) Corrective action. The short asset position was

corrected by an expedited flow of reparable items and the award of a

supplemental agreement to an existing contract.

(3) Impact on US supply system. Repair part customers were

deprived of parts so the depot program would not be stopped . These

unprogramed demands invalidated the MSC requirements and budget forecast.

(4) IL implication. Israel, Iran, and a number of other

IL customers generated a number of nonrecurring demands. The commitment
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dates for these IL demands, in general , were met bef or e the shor tage

• occurred . The following unexpected shortage could create the impression

-
• that IL diverted US assets . A direct delivery policy would prevent this .

b. Funding limitations.

(1) Situation. In July 1976 , ODCSLOG initiated a study of

the 23 weapons systems below Operational Readiness standards in USAREUR.

The obj ective of the study was to evaluate the effectiveness of wholesale

support to the user. (102)

(2) Corrective action. Action is being taken to improve the

f low of supply information between DA and IJSP.REUR in an effor t  to improve

the operational readiness rate of the 23 weapons systems.

(3) Impact on US supply system. The study concluded that

funding limitations, not the US supply system, are the principal constraints

which effect performance at every level, from the using unit up to the

CONUS wholesale supplier. When user units lack sufficient operating funds,

they order the next higher assembly which receives “free issue” as a PM

secondary item. This practice can disrupt requirements and budget fore—

casts at wholesale level.

(4) IL implication. These 23 weapons systems represent a

large part of the Army systems sold through FMS. The list includes the

M60 , 14113, HAWK , and TOW . The above constraints may lead US units to

perceive that IL customers are the cause of supply shortages .
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c. Return of excess .

(1) Situation . Excess M60 repair parts were being disposed

• of at installation level. They did not qualify for return to the tank

parts inventory because parts had their full requirements objective on

hand or on order . This rule applied even if there was zero stock on hand

with full procurement on order . Thus , many expensive unnecessary procure—

• ments were made.

(2) Corrective action . In January 1975 , TARCOM placed an

override on the excess return system causing return of all serviceable

excess parts to inventory .

(3) Impact on US supply system. Since January 1975 , over

$24 million in excess parts were returned to the inventory . This has the

positive direct result of reducing new procurement quantities .

(4) IL implication . Recovery of excess assets would have

reduced any IL—related supply turbulence in the M6O area .

• IV. ASSESSMENT OF WEAPONS SYSTEM SUPPORTABILITY

11. Symptoms and Causes. The preceding section illustrated a wide

• range of production, procurement, and user issues impacting the quality

of repair part support provided by the US supply system. Each case con-

tained a description of management action taken. In most cases, action

• was reactive and limited to symptoms of the problem at hand. A method

of directing corrective actions at the causes of problems is required .
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12. Management Tools. An effort was made to identify a management

tool which could be used to surface problem causes. The initial search

was directed at identifying IL—related causes . Preceding paragraphs

• illustrate, however , that IL customers themselves seldom if ever generate

problems for the supply system during routine sales. Therefore, the method

used to uncover problem causes should not be IL oriented but rather o n—

ented towards the total US supply system. An assessment of weapons system

supportability is a practical and iogical approach to this task. US

procedural standardization permits easy transition from examination of

• specific weapons system problems to conceptual problems with the total

supply system. Although no document currently answers this requirement,

• there are several documents which approximate it. These documents are

generated on a nonrecurring and a recurring basis.

13. Nonrecurring Report.

a. Background . In October 1974, MICOM completed a comprehen-

sive study and evaluation of repair part problems that delayed deployment

of Improved HAWK in Europe in 1974. The two—phased study was in part

precipitated by the 1972 sale of HAWK to Iran . Phase one was devoted to

Improved HAWK repair parts problems. The second phase was expanded to

include the total MICOM repair parts acquisition process. Phase one

revealed 18 factors contributing to repair parts problems. These factors

provided a broad view of causes of repair parts shortages. Of the 18, 3

related directly to IL customers (i.e., Iran , commercial direct sales (CDS) ,
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and NATO support). A greater number were nearly independent of IL and

relate to the discussion in paragraphs 7 through 10 of this annex. The

list includes overly optimistic reliability factors, test and training

support, changes in US deployment schedules, converting from contract to

depot production, material management and procurement process interfaces,

contractor priorities, and engineering changes. Several factors may

have been aggravated by IL , but most factors contributing to HAWK repair

parts shortages related to US supply system management . (120)

b. Strengths. The HAWK repair parts study was a thorough effort

designed to address causes of a then current problem. It provided a total

perspective on the support of the Improved HAWK system. This perspective

indicated support problems were not unique to the Improved HAWK, but

common to other missile systems. Conclusions and recommendations were

thus extended to improving the entire supply system. It is interesting

to note that some of the CSP computation and IL program integration

problems rediscovered in this study were originally surfaced in the

• 
• October 1974 report .

c. Limitations. The Improved HAWK study was a one—time effort

in response to a particular problem. It was not iterative nor did it

incorporate any ability to identify specific future problems , supply

shortages, or impacts.

d. Evaluation. The HAWK study was a complete and well—documented

effort. It was a leader in the effort to provide Army management with a 
-
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total systems view of end item support . Completed at significant cost

of time and manpower , the study led to the development of a brilliant

recurring management—oriented report , the MICOM repair parts Visibility

• system.

14. Recurring Reports. Three recurring reports are evaluated . They

are the MICOM Visibility report , DARCOM System Assessment/Red Team report ,

• and the DARCOM Review and Command Assessment of Projects (RECAP). Also

discussed is a fourth management tool, the procurement management system

• 
• 

(PROMS) which is still in the conceptual stage.

a. MICOM Visibility report .

(1) Background . Visibility was designed as a result of the

October 1974 MICOM repair parts study . As the study progressed from

examining HAWK—peculiar problems to supply system problems , it became

evident a method of obtaining visibility of a parts supply status was

required. MICOM thus developed Visibility, a fully automated method of

extracting , summarizing , and displaying in a concise forma t , data from

primary CCSS subsystems. Visibility identifies by national stock number

(NSN) all medium or higher management intensity parts that will be in a

minus support posture (i.e., no issuable assets on hand) sometime during

the remainder of the apportionment and budget year. Thus, the forecast

range is 15—24 months. Adequate backup data are provided to identify

the probable cause of the shortfall.
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(2) Strengths . Visibility is fully integrated into CCSS.

It requires no external inputs . The management review of Visibility

output causes an audit of CCSS data . This is not routinely done at any

other time. The program has a “what i f”  option usable for assessing IL

or other impacts on the overall supply system.

(3) Limitations. Command interest must be behind Visibility

as its sole function is to highlight problems in other people ’s operation.

• A positive Command attitude, as exists at MICOM, makes Visibility a

powerful tool.

(4) Evaluation. Visibility is brilliant in its simplicity.

It is a great breakthrough in automated management tools. Visibility

should be used at all NSCs.

b. System Assessment/Red Team report.

(1) Background . This program is used by DARCOM to iden-

tify user problems and take corrective action. System assessments are

performed by the weapon system proponent and take the form of initial or

update system assessments. Independent assessments, performed under the

direction of HQ DARCOM , are termed Red Team reports. Red Team reports

are limited to combat critical Army systems . Fourteen systems will

receive a Red Team analysis dur ing FY 77. As a minimum, system/Red Team

assessments will cover the following topics : development history (not

required for update assessments), field performance, rebuilt/storage

reliability, user opinion, current problems, development initiatives for
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rep lacement , system improvement plan , and a commander ’s overall assess-

ment. The current problem section discusses system performance, opera-

tional readiness , manuals , training, personnel , maintenance , supply

management, safety, technical support , stockpile reliability, and special

facilities, depot experience , equipment improvement reports , modifica—

tion work orders , and foreign sales and international marketability . The

commands/project managers have the prerogative to use any format which

-
• adequately covers these topics . The form most frequently used is a

- - 

collection of case studies on the most serious current problems facing

the system. (92)(l05)( 107 ) (l25)( 127)

(2) Strengths . In the course of the study, the following

• system assessments were reviewed : VRC—12 (June 1975) , M60 Series

(December 1975), 14113 (January 1976), TOW (October 1976) , and Improved

HAWK (October 1976) . These documents are thorough and comply with the

basic regulation (DARCOM Reg 702—9) (107) and circular (DARCOM Cir 702—2)

(105). They are historical and deal with current problems and their solu-

tions. These documents are written with the user in mind since solving

the user’s problems is a major part of a project/product manager ’s job.

The Red Team analysis is particularly effective in that it provides an

independent view which tends to improve the proponent ’s system assessment .

(3) Limitations. The system assessment contains a wealth

of “firefighting” information , but falls short in four areas required for

total systems management . First , the “close hold” aspect of these reports
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has led to limited distribution and comparison across the board . Many

• middle—level managers in the field are not aware of system assessments.

The second area is a total view of “where we are .” The present report

• is based on a collection of several problems but does not provide any

standard data for the reader to draw perceptions across systems . The

• third area is a better view of “where we will be.” The future—looking

aspects again are case oriented and do not include a systematized approach

to problems other than those identified. This would permit a more complete

assessment of impacts generated by sales of end items and repair parts to

IL customers or any other problem under review. The final area is a better

view of “total supply system problems.” DARCOM does not routinely conduct

an overview analysis of the system assessments to uncover system—wide

problems. As a result, the potential benefit from over 70 system assess-

ments has not been fully exploited .

(4) Evaluation. The excellent historical information con-

tained in the System Assessment/Red Team report should be exploited to

• minimize the US supply system impacts from IL or any other source. This

report presents a perfect veF cle for DARCOM to both indirectly and

deliberately surface problems. Indirect problem discovery would occur

during the DARCOM overview analysis . Deliberate problem discovery could

occur by DARCOM directing inspection of specific possible problem areas.

Command emphasis is needed to translate system assessment emphasis from

the past to the future .
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c. RECAP .

(1) Background . RECAP is the management tool used by the

DARCOM command and staff to obtain concise and timely information on

which to monitor project/product progress while a weapon system is still

in the developmental or deployment stage. This information is generated

by project/product managers. It is presented at least annually. RECAP

serves as the basis for the DA Program Report (DAPR). Briefings are pre-

sented by the project/product manager. They address significant events

and existing or potential problem areas which require the attention of

DARCOM or higher headquarters. The RECAP format is specified in detail.

Included as topics are performance status, program acquisition, cost,

RDTE and procurement costs, integrated logistics support, delivery

schedules, foreign sales status, and project highlights. (l06)(116)(12l)

(2) Strengths. RECAP provides a systematized procedure to

ensure that high—priority systems receive a thorough , rigorous review at

the highest levels. The standardized format permits comparison across

• systems.

(3) Limitations. RECAP documents contain sensitive cost

and schedule material and are marked with special handling instructions.

This treatment may preclude managers below DARCOM level from taking a

view across several systems. Within the report itself , there is little

information which places the project/product into an Army or DARCOM

perspective, either in terms of dollars or number of lines. While
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providing a good summary of production and scheduling information, its

view of integrated logistics support may be too highly aggregated .

(4) Evaluation . RECAP is an excellent management tool for

high—level information. It has limited use as the basis for action by

managers at either the project, MSC, DARCOM, or DA level.

d. PROMS. PROMS was developed by DARCOM to improve the manage-

ment of procurement operations and organizations. (139) It is a planning

structure which translates DARCOM’s command goals into objectives, tasks ,

and finally subtasks which are performed at the MSC level. PROMS’

strength is that the NBC participates in setting its goals. DARCOM looks

to the MSC only for results. This process includes feedback on the

nature and the adequacy of actions taken at lower levels. This system’s

first cycle began in July 1976 when the P&P Directorate at DARCOM I or—

warded to the MSC a set of broad objectives for FY 78. After several

iterations, a refined list of objectives and specific supporting tasks

was approved. This list is an input to the DARCOM plan. PROMS does

have its limits. It looks only at present performance and does not deal

with functions other than procurement. Also, IL considerations are

specifically excluded from the budget—related objectives of price compe—

tition, formal advertising, and small business volume. Nevertheless,

PROMS is in the midst of its first cycle and offers significant poten—

tial if combined with other management tools like MICOM’s Visibility

system. (139)
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V. CONCLUSIONS AND RECOMMENDATIONS

15. Conclusions.

a. US industrial capability is adequate to satisfy US and IL

peacetime repair part requirements in the Fl 77—81 time frame . This

conclusion is based on the results of specific part supportability tests

• and a more general industry trend test .

(1) Specific tests. The test of specific repair parts was

based on a sample extracted from five critical systems of varying den-

sities and importance. A worst—case estimate of future total US supply

system repair part requirements indicated the production capability of

known US bidders exceeded US and IL requirements in all cases. In many

cases, an excess capability of 200 percent or more exists. However,

part shortages do exist. These shortages occur when the delicate balance

between assets, funds, and time is upset in the material management

process. Often industrial base production capability and IL customers

are incorrectly identified as the source of the shortages. These mis—

conceptions are due to misinterpreting the management considerations

driving the US supply system and misinterpreting the failure of one

contract as an ent ire industrial sector failure .

(2) General test. A trend analysis of 19 industrial sectors

established that no production capability constrictions are expected in

the Fl 77—85 time frame . The analysis was conducted using US Department

of Commerce data to verify the optimistic predictions of US industrial

capability developed using MSC data.
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b. Methods for assessing weapon system supportability exist but

are not exploited , The MICOM Visibility forecast provides a powerful tool

for assessing short—term (i.e., 0—2 years) weapon system supportability .

The “what if” option available in Visibility makes it suitable for assess-

ing the impact of an IL sale or other US Army action on overall weapon

syste.m supportability. Mid—term supportability assessments (i.e., 2—5

years) could be made using the DARCOM system assessment program. However ,

the current trend in system assessment reports is historically oriented

rather than future oriented .

16. Recommendations.

a. The MICOM Visibility forecast should be immediately adopted

throughout DARCOM. This powerful management tool should be exploited to

purify data in CCSS files and permit execution of positive material manage—

ment actions before short supply situations occur. In addition, the

Visibility forecast “what i f”  option should be exercised to assess impact

of significant IL sales or other US Army actions on overall supply system

performance before the sale or action is taken.

b. The DARCOM system assessments program should be oriented

towards preventing future problems rather than reporting historical

problem solutions. Incorporation of the MICOM Visibility forecast into

the program and substantially increasing input from MSC IL directorates

would also strengthen the report. Each report should also be used to

identify supply system problems affecting all weapon systems rather than
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- problems peculiar to only the specific evaluated weapon system. An

assessment program with this positive orientation would identify tur-

bulent supply situations described in Section III of this annex before

• 

-

~ 
serious problems could develop .
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APPENDIX B-i

EVALUATION OF SUPPORTABILITY OF SELECTED PARTS

Paragraph Page

1 Purpose B—i—i

2 Scope B—l—2

3 Future Requirements 8—1—2

4 Future Production Requirements and Capabilities B—l—9

S Comparative Examination B-l—9

6 Visibility B— l—l 3

7 Visibility by NSN B—l —l 4

8 Visibility by System 8—1—17

Figure

B—i—i Program Demand Rates B— 1—4
B— i—2 Sources of Inventory Dat a 8—1—5
B—l— 3 Total IL Inventory Relationships 8—1—6
8—1—4 Present and Future US and IL ‘Inventory

Relationships B— i—7
B—i—S Spare Parts Requirements and Production

Capability B—i— lO
B—l- 6 Visibility by NSN B—i—is
B—i— i Repair Parts Projection——Improved HAWK

Intensively Managed Items in Minus Support
Posture B—l— 19

B—l—8 Repair Parts Projection——TOW Intensively
Managed Items in Minus Support Posture B—l—2 0

1. P~~pose. This appendix assesses the capability of the US

production base to meet requirements for specific repair parts through

Fl 81 and illustrates the usefulness of an existing MICOM management 
-

tool to assess the impacts of IL sales .

B—i—i

I 
•~~~~~~~~~-~~~~~~~~~~~~~~~~~~~~ — - ~~~~~- -“-~~ --—-.- •

~~ 
-



-•—••- ——• ••— -- •- -‘-——--— —•-•-— __ • _ —•——- -_n—•- —‘ - .—•-—•- — —•- -—•-—- ~,s -,-— 
~~~~~~~~~~~~~~~~~~~~~~~~~~ 

.~ n.—,’-,• _ _•__ -_-__._•..____•,• •~•_ , • _ _ _ 
~~~~~~~~~~~~~~~~~~ 

#
~~_.__,,~ ,__•~

_ ___•

2. Scope. This appendix:

a. Evaluates the accuracy of end item inventory information.

b. Displays the best estimate of current and maximum projected

inventories for the five sample weapon systems under study.

c. Uses inventory data and historical demands to project future

demands for selected parts.

d. Estimates levels of current and future production capacity.

e. Draws conclusions regarding the capacity of the US produc—

tion base to support US and IL inventories in the Fl 77—81 time frame.

f. Describes an automated management system which has the capa-

bility to assess the impacts of IL repair parts sales.

3. Future Requirements.

a. Constraints. Requirements for all programs are ideally

determined by establishing the end Item inventory requiring support

under a program and the demand rate for that program (see Figure B—i—i).

ESG originally intended to develop a total requirement in this manner.

Adequate information could not , however , be obtained to accomplish this

task . As a result , a simplified method of determining a worse case total

requirement was developed . An explanation of final determination process

follows.

b. Inventories. Establishing the inventories requiring support

was the first task undertaken. Data on past equipment deliveries were

8— 1—2
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obtained from MSCs and the Defense Security Assistance Agency (DSAA).

Questionnaires were sent to DIA and select Military Assistance Advisor

Groups (MAAGs) to determine actual inventories on hand in foreign coun—

• tries. It was hoped this information would provide Insights into equipment

loss rates (i.e., accidental destruction and maintenance washouts). It

did not. The questionnaire also requested inventories be stratified by

equipment usage category (i.e., storage, Active forces, Reserves) and

• that an estimate of inventory increases be submitted. This was also

unsuccessful. Other estimates of future inventory increases were obtained

from the ODCSRDA Security Assistance Master Planning and Phasing Work-

sheets (SAMPAP) and the DOD Military Security Assistance Projection (MSAP).

The SANPAP records all potential sales from the time the IL customer

requests price and budgeting data (P&B). (86) Theoretically , the MSAP

identifies potential sales that have not yet reached the P&B stage.

Summary comments on the data these sources provided are shown in Figure

B—l—2. Select inventory relationships are displayed in Figure B—l—3. A

search f or data was also made in the Army POM and in OS records in the

FORDAD report (see Appendix A—3). No new information was found in the

Army Program Objective Memorandum (APOM). (37) Except for radios, past

CDS end item activity was low or not identifiable and not included in

current inventory data. The MSC and SANPAP inventories appeared to be

the most reliable and thus were selected as baselines (see Figure B—l—4).

8—1—3
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PROGRAM DEMAND RATES

~~~~~~ —
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— 0 ~~~~~~~ *

FY 7T FY~~1
TIME

REQUIREMENT INVENTORY SUPPORTED x DEMAND RATE

a/ A lt h o u gh  BUt demands are n~,n reca r r i f lg . I L customers
use the program as a replenishment Program. Thus , it was
planned to show it separately as a recurring replenishment
program.

Figure B—l—l

c. Program demands. Establishing individual program demands

was the next task. IL demand information was obtained directly from the

RDES Demand Return and Disposal File (DRD) historical summary . CSP,

FMS—defined line, and BOE demands are rolled up in the DRD. Various

efforts to gain more visibility of the individual demand pattern of

these programs were not successful (see Annex A and Appendix A—2). US

nonrecurring and the combined US and IL recurring demands were taken

from the RDES item management plan forecasts. Thus, these demands were

already inflated to indicate what current inventories should need.
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IL INVENTORY RELATIONSHIPS~
(End Fl 7T)

DSAA DIA MSC

AN/VRC—l2 Radio Family .86 .l1~
1

Mll3 APC Family 1.01 .96 1.00

M6O Tank Family 1.00 l.23~
” 1.00

TOW .O8~J l.O3.~
! 1.00

Improved HAWK Not Deterininabie~’ 1.00
(Launchers Only)

a! Radio visibility is lost when included in
other weapon systems.

bI MSC inventory is the base. For example:
radio inventory data provided by DIA were only .11
as large as inventories reported by MSC.

C! DIA counts generic items (e.g., medium
tanks) and ~ot specific models.

d/ DSAA counts missiles and not launchers.
Therefore, TOW and HAWK inventories were obscured.

Figure B—l—3

d. Future requirements. Determining future requirements was the

final task. This determination was based on inflating the demand rates ,

which were skewed to be indicative of worst—case situations, by a program

change factor (PCF). The PCF used the end Fl 7T Inventory as a denominator
and the end Fl 81 inventory as the numerator. A separate calculation

was made for IL nonrecurring , US nonrecurring, and the combined US and

IL recurring demands. In the recurring demand category , it was assumed

that at least the number of IL customers that use CLSSAs now will use

B—1—6
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PRESENT AND FUTURE US AND IL INVENTORY RELATIONSHIPS~~J

FY 7T FY 81

AN/VRC-12 Radio Family US 1.00 1.24

IL~! .82 .69

IL Under CLSSA .18 .15

M113 APC Family US 1.00 1.31

‘ ILS.J 1.97 2.64 •

IL Under CLSSA 1.11 1.50

M60 Tank Family US 1.00 1.51

1L~! .30 .26

- - I- IL Under CLSSA .23 .20

TOW US 1.00 1.83

IL~~ .67.~.’ .83

IL Under CLSSA .36 .47

Improved HAWK Launcher US 1.00 1.37

- IL~J .29 .86

IL Under CLSSA .27 .79

- - Improved HAWK High— US 1.00 1.32
powered Illuminator

IL~J .31 .82
- 

IL Under CLSSA .27 .68 -

. - a! Relationships shown as ratios of IL to US
inventories. US FT 7T inventory is the base. For

- example: the FY 7T IL TOW inventory is only .67 as
large as the US FY 7T inventory. The FY 81 US TOW -:

inventory will be 1.83 as large as the US FT iT
inventory. The IL F? 81 TOW inventory will be .83

- as large as the US FT 81 inventory.
b/ Includes past ~DS deliveries.c/ Past CDS deliveries were too insignificant

to count. -

- dl No OS activity recorded.
e/ Includes future CDS deliveries.

- 
‘ 

Figure B—l—4
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them in the future. Thus, future CLSSA inventories were estimated to be

equal to the same percentage of the total future IL inventory as it is

now (see Figure B—l—4). The entire exercise became academic, however ,

when the tremendous excess of industrial base capacity was noted in all

cases. Even if additional demand increments for CDS were added (see

- - Appendix A—3), the US industrial base would not be taxed.

e. Inventory intelligence. A final comment must be made con-

cerning the value of accurately knowing an IL customer’s on—hand inventory.

For logisitical support purposes, this knowledge is of little value.

The self—leveling effects of the MID and PCF in RDES will in a short

time dampen any unexpected demands resulting from customers not truly

identifying the supported inventory. Additionally , good IL program

policies and procedures will make the customer wait a full leadtime for

any items not bought under a CLSSA. Although it would be better to

accurately know a customer ’s inventory , it is not criticaL. For opera-

tional planning and for management of the DA security assistance program,

this knowledge is important and should be known . The US intelligence

community should establish this. Also, action should be taken to provide

FMS and OS sales data available in the logistics community to DPi. As

noted in Figure 13— 1—2 , DIA does not routinely receive any of these data.

As a result, the quality of data DIA provides to ITAD , ACSI, and others

may be degraded.
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4. Future Production Requirements and Capabilities. Figure B—i—5

summarizes the comparison between future requirements and production

capability. The first part of this figure displays an estimate of the

average yearly recurring and nonrecurring demand in F? 81 for each NSN

on the selected parts list presented in Annex B. The second part of

Figure B—l—5 estimates the current and projected parts output of the

production base. These estimates were provided by MSCs. The current

production capacity is based on the capacity of only those producers

presently under contract. The future capacity is based on the total

capacity of all producers who have or can be expected to bid on the

item.

5. Comparative Examination. A comparison of requirements and

capabilities in Figure B—l—5 shows an overage of capacity both in the

current time frame and in Fl 81. The paragraphs below will discuss the

repair parts status by system.

a. VRC—12. The current production of radio repair parts far

exceeds projected demands. Should a problem develop, producers have a

large unused capacity which can meet these demands. ECOM’s strength is

due to the modular nature of the VRC—l2 and to the similarity between

military and civilian components.

b. 14113. The production capacity for the M113 items again

exceeds demand requirements. However, that capacity takes time to acti-

vate. Analyils of this excess capacity must take into consideration

past problems which are discussed in Annex B.
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c. M60. Current and future production capacities far exceed

the demands likely to be generated by FY 81. The M60 program has bene-

fited from the Presidential DX priority and intensive management follow—

ing the 1973 Middle East War.

d. Improved HAWK. In each case, MICOM’s estimate of the future

capacity of the production base exceeds the projected demands if the

production capability is activated in a timely manner. Analysis of the

HAWK repair parts reveals nonrecurring demands , and particularly IL

demands, are the major supply driving forces in the supply system. These

forces are placing five repair parts into a short supply situation. The

demand pattern for these five items is marked by the three same charac-

teristics: low IL recurring demands, higher US nonrecurring demands,

and IL nonrecurring demands which exceed the sum of the first two. The

Jordan Improved HAWK sale accounts for the high nonrecurring demand.

Had the Jordan sale not required delivery in less than a normal lead—

time, no impact on US forces would have occurred.

e. TOW. Current and future production levels far exceed the

total demands. Now that politically motivated decisions to provide

early delivery of TOWs have stopped , few future problems should develop.

6. Visibility. Considering the potential production capability

available, it is difficult to understand why part shortages exist. It

would appear that some management tool could be developed to help the

B—l—l3
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US better manage the supply system to exploit the available production

capability. A management tool known as Visibility can do this. Visibil-

ity is a MICOM—developed automatic system for forecasting the supply status

of a weapon system 15—24 months into the future (see Annex B). It is a

great breakthrough in automated management aids. At almost no manpower

resource cost , item managers are presented a comprehensive listing of

all potential problems the parts they manage may encounter. A Visibility

listing may be prepared periodically for general management purposes or

as needed for specific evaluation purposes. For example, an impact

statement could be prepared on every IL repair part sale based on a

Visibility listing. Following paragraphs illustrate two uses of Visibil-

ity. First is an analysis of 20 HAWK and TOW repair parts to determine

what supply process elements need attention for each item (Figure B—l—6).

Second, expected supply status trends for the Improved HAWK and TOW

weapon systems are presented to draw conclusions on overall system

supportability. Use of Visibility lists surface the same problem

causes discussed it-i Annex B in a fraction of the time and , more impor-

tantly, before a critical supply status occurs.

7. Visibility by NSN.

a. Elements. As a passive system, Visibility draws on CCSS

subsystems which report on the status of a part through its life cycle.

For the purpose of this analysis, this life cycle will be divided into

thirds: the requirements determination and execution system process ,

B 1 14  
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the procurement process , and recycling repair process. Visibility has

- the ability to focus management attention on specific problems within

-- these three areas by comparing projected data contained in RDES with

• actual data extracted from supporting CCSS subsystems. Items compared

are procurement or repair data In the CCSS NSNMDR, Material Acquisition
S .

and Delivery file, Military Standard Contract Administration Procedures

• (MILSCAP ) master file , and Army Maintenance Dat a Exchange System (ANDEX)

- depot repair schedule against RDES data.

b. RDES. As a passive system, Visibility performs a valuable

service by highlighting questionable data. Thirteen of the 20 parts

contain questionable t ime and quantity data in the RDES file. For example ,

• actual procurement history shows ALT and PLT to be excessive in many

• cases. In terms of quantity, Visibility shows cases where additional

buys should be made and cases where scheduled dues in from procurement
- • 

exceed the quantity listed in RDES.
• 4

c. Procurement. In addition to validating historical informa— - 
-

- 
tion, Visibility performs a greater service of aiding managers assess

future impacts of present actions. Seven of the 20 cases show future

problems resulting from uncontracted procurement . In four other cases ,

I 
procurement is unfinalized. In the RDES simulation, these procurements

— - are assumed finalized and deliveries forecasted at the end of the procure—

ment leadtime. This assumption causes Incorrect stockage calculations

- B—l—l6 
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and leads to shortfalls and slippages. Visibility also adjusts the asset

level to account for actual deliveries——not just contracted deliveries.

d. Repair. In 12 of the 20 cases, RDES inaccurately assumed

assets were arriving from repair. In these cases, Visibility indicates

either that this repair capability has not been contracted or that there

is a slippage in the deliveries from contractors or depots.

e. Cautions . Visibility is a p~~ aive and self—checking system

that cannot be influenced by human intervention. It is not a favorite

of item managers , procurement analysts, or project managers because it

identifies errors in their work. Visibility Is not a panacea. It can

only direct a manager ’s attention to potential problem areas . The

responsible manager must still take the appropriate action-. Visibility

is a tool which helps to identify and prioritize those actions.

8. Visibility by System.

a. Overview. The results of the repair part projection by NSN

can be aggregated for any group of NSNs. MICOM uses Visibility to

examine the intensively managed repair parts in a minus posture. Projec-

tions for Improved HAWK and TOW systems are discussed more fully below.

It is important to note two aspects of the Visibility output. First,

the system stratifies assets for the apportionment year and the budget

year . On 30 September , the forecast is made for 24 months ; on 30 December ,

the forecast is for 21 months; on 30 June , the forecast is for 15 months.

B—l—17
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Second , a downward slope indicates an improving supply trend and a

tight pattern of lines indicates an accurate forecast.

b. Improved HAWK. Figure B—1—7 shows three projections. The

F 30 June 1976 projection shoved a leveling off at the end of a downward

trend-. This probably indicates a number (150 to 170) of “hard core”

repair parts which are not due to “get well.” The 30 September 1976

projection shows a significant change in the number of items in a short

supply position. This could have been due to the diversion of assets to

support the sale of Improved HAWK to Jordan. The 30 September line shows

a f avorable downward trend and indicates that many of the “hard core”

repair part shortfalls have been identified and resolved by management

action. The 30 December 1976 projection follows the 30 September line,

signifying a good forecast. The later forecast bottoms out at 100

items, 6 more than previously estimated.

c. TOW. The projections for the TOW shown in Figure B—1—8

show much closer agreement both in pattern and trend. The 30 September -

line is higher across the board but finally dips to only 17 items. The 30

December line validates the previous forecast although there is a slight

increase in the number of repair parts in a minus posture.

B—l—18  
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APPENDIX B—2

INDUSTRY APPRAISAL

Paragraph Page

1 Purpose 3—2—1

2 Scope B—2—2

3 Industrial Sectors Appraised B—2—2

4 Indicators of Industrial Viability 3—2—3

5 Industrial Sector Appraisal B—2—l3

6 Evaluation and Appraisal B—2—25

Figure

B—2—l Industrial Sectors Appraised B—2—4
B—2—2 Industrial Production Trends in US Industry :

1967—1975 B—2—6
B— 2—3 Industrial Production Trends in US Industry :

1976—1985 B—2—7
B—2—4 Employment Trends In US Industry : 1967—1977 3—2—9
8—2—5 Production Units in US Industry: 1974 and 1976 B—2—1l
B—2—6 Capital Expenditure Trends in US Industry:

1967—1974 B—2—12
B—2—7 Sector Evaluation and Appraisal B—2—26

1. Purpose. This appendix provides a general overview and appraisal

of selected US industrial sectors that contribute to or are responsible

for producing manufactured items critical to the US Army. As such, the

appendix provides a basis for evaluating the industrial sector appraisal

done by the MSCs.
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2. Scope. Within the scope of this appendix the following subjects

are covered :

a. Nineteen industrial sectors are selected for review and

analysis.

b. Problems within the industrial sectors are identified

(e.g., labor unrest, migration of industries overseas, and raw material).

c. Historical trends in the industrial sectors are summarized

to gain perspectives of the industrial sectors and note problems, particu—

larly recurrent ones.

d. Future trends in some industrial indicators are projected

over the 1976—1985 time period for the industrial sectors to permit a

general appraisal of industrial capability to meet future demands.

e. Finally, an overall evaluation of US industry in terms of

the selected sectors is made to determine how well the US industrial

base can support US Army and foreign requirements.

3. Industrial Sectors Appraised.

a. Sectors. There are a number of ways to break out industrial

sectors for analysis. The APOM focuses on seven major industrial areas,

namely: aircraft, missiles, ammunition, weapons, electronics, mobility ,

and combat vehicles. The Leontief input—output analysis model used by

the Department of Commerce and various economists considers 99 industrial

sectors. In producing their annual US Industrial Outlook publication ,

the Department of Commerce uses 182 industrial sectors corresponding to

B-2-2
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selected SIC codes. Even this listing is limited , since Depar tment of

Commerce analysts monitor over 500 SIC codes. For this appraisal, 19

industrial sectors were selected , each defined by one or more SIC codes.

The sectors selected contribute substantially to Army requirements,

either in gross volume or importance of item in highly technical equipment.

These selected industrial sectors are shown in Figure B—2—l.

b. 3ources. To accomplish this study , ESG relied primarily

upon statistics maintained by the Departments of Commerce and Labor ,

and discussions with industrial analysts in these departments who monitor

the selected industrial sectors. Considerable assistance was provided by

industrial analysts in the Department of Commerce’s Of f ice of Business

Research and Analysis (OBRA) . Previous ESG work on industrial projections

was also used. In addition, DA elements involved in preparing the

industrial capacity assessment for the POM were contacted. The POM

data while oriented exclusively toward military requirements look

primarily to the problem of increasing military item production under

mobilization conditions. In this study, the evaluation is of peacetime

industrial production and, therefore, must appraise total industry

- - sector trends and problems rather than restricting the appraisal to

the military segment of the industrial sector.

4. Indicators of Industrial Viability. In evaluating the 19 indus—

trial sectors, four indicators of industrial viability were selected as

the basis for charting past performance and projecting future trends.

B-2-3 j 
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INDUSTRIAL SECTORS APPRAISED

Industries SIC Codes

Rubber and Miscellaneous Plastics Products
Tires and Inner Tubes 3011
Hose and Belting 3041
Synthetic Rubber 2822

Motor Vehicles
Automobiles 3711
Truck Trailers 3715
Truck and Bus Bodies 3713
Truck and Bus Chassis 37112 , 37113

Aerospace
Aircraft 3721
Aircraft Engines, Parts-and Space Propulsion
Units and Parts 3724, 3764

Guided Missiles, Space Vehicles and Equipment 3761, 3769

— Electronic Equipment and Components
Consumer Electronics 3651
Electronic Systems and Equipment 3662
Electronic Components 367

Computing and Calculating Equipment
Computers and Related Equipment 3573

Telephone and Telegraph
Telephone and Telegraph Equipment 3661

Instruments for Measurement, Analysis and Control
Engineering and Scientific Instruments 3811 ,
Measuring and Controlling Instruments 382l~’
Optical Instruments and Lenses 3832

General Machinery Components
Ball and Roller Bearings 3562

a/ 3821, Measuring and Controlling Instruments is composed of four
industrial sectors: 3822, Automatic Control ; 3823, Measurement and
Control Instruments; 3824, Meters and Counting Devices; and 3829,
Measurement and Control Devices not elsewhere classified.

Figure B—2—l
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I

Data availability and projection limitations varied according to indicator,

but together they provide a composite picture of the status and projected

health of each sector. The four indicators used and the basic statistics

were:

a. Value of product shipped . This indicator is a primary one in

that for all industry sectors examined it is possible to determine and

project the value of the product manufactured and shipped from 1967

through 1985. Ideally , the values fo r all industrial products should be

in terms of constant dollars, using 1967 as the base year. This is

possible in 9 of the 19 industrial sectors examined , but in the other 10

it was necessary to use current year dollars. There were changes in SIC

codes during the periods covered , and some SIC codes were not included

at all in the Department of Labor’s wholesale price index listing. Since

inflationary rates are not the same in all industries, it is not possible

to use a standard factor for converting current year dollars to 1967

dollars. For projections beyond 1976, however, all dollars are either

in 1967 dollars or 1976 dollars depending on whether the 1967 dollar

base is usbd for pre—1976 years. The value of products shipped for the

years 1975 and 1976 are estimates since there is a lag between data acqui—

sition, aggregation, and compilation by the Bureau of Domestic Commerce.

These estimates, however , appear well founded based on comparisons between

previous estimates and actual figures. Figure B—2---2 shows the value of

products shipped for the period 1967—1975 , and Figure 8—2—3 shows the

value of products estimated to be shipped for the period 1976—1985.
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b. Employment trends. The number of employees in an industrial

sector over a number of years provides an indication of industrial growth

or shrinkage Alone, employment trend figures are not absolute indicators

for several reasons. First, some industries are highly volatile in terms

of employment, and the numbers employed can vary widely within even one

year. Second, an industry can be expanding, but employment remains

constant or even is cut back because technological advances provide more

efficient and less labor—intensive means of producing the product. Third,

employment is the first indicator to show a decline in a recession period ,

although industrial plant capability may remain unchanged or even expand

in anticipation of improved economic conditions. Employment trends for

most industrial sectors are considered for the period 1967—1976. In some

cases, projections are possible for 1977, but the Bureau of Census does

not try to project employment beyond 1977 because of the many variables

and uncertainties involved in making such projections. Taken in context

with other indicators, employment trends do provide an indication of

industry sector health. Figure B—2—4 shows the employment trends for the

period 1967—1977.

c. Number of production units. Like employment trends, trends

in the number of producing units within an industrial sector are an indica-

tor only if taken in context with other indicators and consideration is

given to the dynamics within the sector. An expansion or shrinkage in the

number of producing units can be the result of new technology making many
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small units economically feasible or consolidation of small units more

— - viable , economic recession forcing marginal producers out of business,

availability of risk capital, or some other variable in the marketplace.

— No recent accurate census of the number of production units by industrial

sector is available, since such censuses are made only every 10 years.

Reasonable estimates of the number of units have been made by OBRA for

the years 1974 and 1976 (see Figure B—2—5). The number of producing

units is primarily of interest in terms of how many potential suppliers

there are, and will be, for meeting military requirements.

d. Capital expenditures. Capital expenditures by industry for

new plant and capital equipment serve as indicators of overall economic

health and may indicate industry sector expansion, plant and facility

modernization, and/or development of new technologies. A constant or down-

ward trend in capital expenditures is indicative of falling markets, low

profit margins, or reluctance to invest because portents are for a sagging

economy. Thus the capital expenditures, along with the value of product

shipped, are key indicators for estimating industrial viability. Data on

capital expenditures by industrial sectors are shown in Figure B—2—6 .

These data are limited to the period 1967—1974, since later data are not

compiled and projections in the area of capital expenditures are very

uncertain; too many variables affect the amount of major resources industry

is willing to commit very far in advance. But , even historical trends are

useful in determining the future outlook for industrial sectors, and in

some cases broad estimates of future capital expenditures are possible.
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5. Industrial Sector Appraisal. As indicated in the preceding

figures, the 19 industrial sectors evaluated in -his annex can be grouped

into 8 major industrial areas . The following appraisal is based on these

- 
- 8 industrial areas , although within the areas the individual industrial

sectors are appraised where trends depart from the norm for the area,

where special problems exist, or where special consideration is warranted .

a. Rubber and miscellaneous plastics. This industrial area

provides a major input of products into other manufacturing areas which

in turn directly support m ilitary procurement as well as providing end

products. In 1963 , the last peacetime year for which there are definit ive

input—output data , 23 percent of the products from the total rubber

and plastics industrial area went into motor vehicles of all types, and

7 percent of motor vehicles went to Defense. (7) While the percentage

increased during the Vietnam War period , current percentages probably

have dropped to about the 1963 level or slightly below . With the trend

toward lighter vehicles in all classes, a much higher percentage of

rubber and plastics products are expected to be going into vehicles by

1985. For the industrial area overall, capital expenditures , in real

terms, declined during l~75 after a consistent upward trend , but are

expected to show a resurgence in growth during 1976. Overall, the area

appears destined to expand consistently through 1985 as the national

economy recovers from the 1974-1975 recession . For individual sectors

within the area the outlook is mixed .
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(1) Tires and inner tubes. This sector suffered a major

decline in product output resulting from the drop in automobile sales in

1974—1975. Additionally, it was hard hit by the rubber strike in 1976.

Some recovery is expected over the 1977— 1985 period , but recovery will

not be rapid and the industry does face some problems. Of these problems ,

the major ones could be continued labor unrest when new contracts will have

to be negotiated in 1979, 1982 , and 1985; the large amount of capital

investment required annually to keep up with developing technologies ; the

large amount of petroleum products required in the manufacture of new

tires; and the depression of demand resulting from lighter automobiles

and the development of new longer wearing radial tires. (8) These prob—

lems combined have had the effect  of driving marginal companies out of

business or into consolidation with larger companies, and the trend is

expected to continue. Imports have made some inroads into the US

market , but are not expected to be a significant factor in the time

period of this study. Despite adversities within the industry , it

should be able to fill military demands with no problem unless there are

excessively long strikes during contract renegotiation years.

(2) Hose and belting. This is the fastest  growing sector

of the rubber and plastics industrial area. The need for more and special— —

ized belts and hoses is increasing rapidly as machinery becomes more

complex and specialized. (8) Every indication is that the demand and

resultant growth will continue through the study time period. Although

dependent to a large extent on the availability of petroleum , there

appears to be no foreseeable shortages in hose and belting products.
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(3) Synthetic rubber. Although this industrial sector

appears to have recovered from its 1975 recession , continued growth

— 
- - 

probably will be very slow. Two elements contribute to slow growth.

The industry is highly dependent on the availability of petroleum,

and there is a trend in shifting to lighter weight plastic products and

plastics capable of more diversified use. (8) This may be the weakest

sector in the rubber and plastics products area.

b. Motor vehicles. This industrial area covers several

individual sectors . In 1963, 7 percent of the industry’s product went to

Defense, and an estimate today is that probably a somewhat smaller per-

centage goes to Defense . (7) The industry was hard hit by the 1974—1975

recession and the dramatic fall—off of vehicle purchases. The entire

industry showed a significant improvement in 1976, and the trend is

expected to continue through 1985. There is a trend toward lighter

weight vehicles as a fuel economy measure . This includes the trend

• toward smaller automobiles despite a temporary consumer preference for

larger automobiles . In the trucking industry , the trend is toward

l arger bodies and chassis, but use of new materials may keep weights

down. The trucking industry should experience rapid growth over the

next 2—3 years with a high replacement demand expected . (8) Capital

investment has continued high despite the recession period. This is

due in part to model changes and trends toward fuel—saving features,

but it also appears that the industry has been building for the future
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with the expectation of increased volume and plant production capability.

Military procurement of end items and parts from this industrial area

should face no problems resulting from a lack of plant production capa-

bility, since such capability should exceed total demand through the

study time period.

c. Aerospace . The aerospace industry is one of the most

unstable in terms of expansion and shrinkage of any industry. A variety

of factors inf luence this industry . More than most industries , the aero—

space industrial area is highly dependent on military orders . Within

recent years , the industry also has been restricted in terms of civilian

orders, by air and sound pollution controls on new aircraft , and the

declining availability of petroleum, and consequent reluctance of air-

lines to make new large investments. Of long—range concern is the rapidly

declining amount of petroleum, and the fact  that US reserves may be

exhausted in 10 years. Thus the industry faces a precarious and uncertain

future . The entire industry has suffered in the last few years , but there

are indications for short—term recovery , at least in the aircraft portion

of the industry. Capital investments have not kept pace in aerospace

with other industries, since design changes for new vehicles require a

long leadtfme. Thus, the latest technologies in manufacturing are not

incorporated into manufacturing plants . In fact , all manufacturers except

Boeing Aircraft are currently having difficulty in keeping facilities

intact. (8) A major factor in j eeping the industry going are exports ,
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which in 1977 are expected to account for 45 percent of the industry’s

output and form the basis for about 170,000 jobs. (8) In looking at

individual sectors of the industry , the trends appear similar throughout .

(1) Aircraft. The major industrial sector of the aero-

space industrial area is in aircraft manufacture . Here the dependence

on military orders is clear . In 1963, 71 percent of the industry ’s

product , by value, went to the military. (7) This has dropped since

then . Current military orders are running about 11 percent of units

produced. Much of this is attributable to the rapid rise in general

aviation over the past decade and a half , so that a large number of

small private aircraft are now being produced . At the same time , based

on value , military orders account for nearly 50 percent of the aircraft

orders. (8) The estimated future growth trend expressed in value of

product shipped (Figure B—2—2) is somewhat misleading, since the dollar

values are available only in current year dollars. Considering inflation,

the product value actually dropped from 1974— 1976. Better indications

of trends can be found in employment trends (Figure B—2—4) and number of

plants (Figure B—2—5) . This industry needs to be carefully watched in

terms of its economic health in coming years , particularly with foreign

competition becoming more intense.

(2) Aircraft engines and parts, and space propulsion units

and parts. This industrial sector is a necessary supporting sector for

the aircraft industry. Again , it relies heavily on military expenditures .
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In 1963, the percent of the product going to Defense ranged between 38

and 68 percent , depending on the part . (7) These percentages have dropped

since 1963, but in value they remain essentially in the same proportion as

do aircraft. The industry ’s growth trend parallels that of the aircraft

industry, as might be expected , and the fu ture will be dependent on how

well the latter industry fares .

(3) Guided missiles, space vehicles, and equipment. This

industrial sector is totally dependent ~vernment purchases . In 1963,

70 percent of the product went to Defense and 30 percent to other govern—

ment agencies , primarily NASA. (7) The percent going to Defense has

undoubtedly increased now that the space program has been significantly

reduced . Between 1967 and 1971, the industry experienced about a 55

percent reduction in product output, primarily the result of the space

program ’s curtailment. Since 1971, the industry has grown (except for a

decline in 1976) , although slowly in recent years . Much of the growth is

attributable to increased military (including foreign) orders for guided

missiles of various types and their parts. This growth is expected to

continue through 1985, and plant capacity should be available to meet

all requirements.

d. Electronic equipment and components. The electronics indus—

trial area is nearly as unstable as the aerospace industry in terms of

expansion and shrinkage , but each sector within the general area appears

subject to different variables . Overall , in 1963 , 60 percent of the radio

and TV cousnunication equipment vent to Defense . (7) As the military
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develops and fields more sophisticated weapon systems , certain portions of

the electronics area probably will become even more reliant on Defense

purchases , at least indirectly since electronic components are usually

not end items in themselves, but are essential parts of weapon systems.

Three principal sectors of the electronics area illustrate the trends in

the area.

(1) Consumer electronics. This industrIal sector includes

radios and televisions , and generally is associated with the retail

electronics market. The trend in products shipped follows , to a large

degree , the overall consumer market, with a steady rise through 1973,

then a sharp drop during 1974 and 1975. Some recovery is expected in

1976 followed by a gradual increase through 1985 . In 1973 , 15 percent

of the components going into consumer electronic products were manu-

factured in US—owned plants overseas , primarily Asia , and this percentage

is expected to increase through the foreseeable fu ture . (8) Lower labor

costs are the primary reason for this transfer of manufacturing functions

overseas , but this does leave the industry vulnerable to international

situations. At the same time , 45 percent of consumer electronics sold

in the US were imports in 1973 , and this percenta ,e is increasing. (8)

The competition of foreign imports has forced US manufacturers to sell

with low profit margins , which has kept capital investment relatively

low. Despite the inroads of foreign competition , there was a near 400

percent increase in the number of producing units in this sector between
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1974 and 1976. Primarily this reflects the upturn in the economy .

However , many of the new producers are small operations , and any down —

turn in the economy probably would force many out of business.

(2) Electronic systems and equipment. This industrial

sector is less vulnerable to the consumer economy than the previous sector ,

since the majority of the products are sold to Defense as components of

sophisticated weapon systems. The slight downturn in the product value

shown in Figure B—2—2 for 1971 is largely the result of cutbacks in new

Defense orders . With continued high Defense spending and the trend to

even more sophisticated weapon systems , this industrial sector should show

continued growth through 1985 . Capital investment has remained relatively

high, indicating continued adequate plant and equipment capacity to meet

all requirements.

(3) Electronic components. The electronic component sector

is highly sensitive to technological developments. The sector is also

• highly dependent on other industries for markets . Fluctuations in output

reflect the variable market in computer equipment , calculators , aerospace ,

and others. A good portion of the product goes into export , particularly

the export of semiconductors. A steady growth in this industrial sector

is expected through 1985 with no deficiencies in facilities. The major

problem in this sector is keeping pace with demands for new technology ,

and the consequent retooling that is required when a technological break—

through is experienced .
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e. Computers and related equipment . In 1963, 12 percent of the

computer—related equipment industry ’s product went to Defense , and estimates

are that this percentage has increased slightly since then. (7) The

industry has shown a consistent growth pattern as illustrated in Figure

B—2—3 with only one slight downturn in 1971. Consistent growth is expected

through 1985. The industry appears relatively stable with sound capital

investment trends to assure continued plant capacity to meet all require-

ments. Basically, the bright future for this industry is the result of

rapid technological advances in the industry which in turn permit broader

application throughout industry , thus saving in manpower and related costs.

The rapid rise of minicomputers and a general price reduction in 1975—

1976 also have given added impetus to industry expansion. No major

problems are foreseen for this industry. The Japanese computer industry

appears to be making a challenge, but the Japanese are not expected to

make any significant inroads into the US markets. (8)

f .  Telephone and telegraph equipment . This industrial sector,

vital for coimnunications, has been hard hit by the recession of 1974—

1976 , although Figure B—2 — 3 shows a recovery in 1976. If measured in 1975

dollars , however , the 1976 product value is even lower than 1975; in

short, a 5 percent increase In 1976 was wiped out by inflation. (8) A

slow but steady recovery of the industry is expected from 1977 through

1985. Much of the expansion in this industry in the past has been a

result of new homes and building starts. Within the last year or so, -
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however , a rapidly growing portion of the product is being exported .

This trend should continue through 1985 as foreign areas , particularly

Middle East countries, install more efficient communication systems .

g. Instruments for measurement , analysis , and control . This

industrial area can be subdivided into seven industrial sectors, and four

of these can be combined into one sector . Three sectors are considered

in this study , one of which is the combined sector , to typify the area

overall. Generally , this industrial area has shown consistent growth

with some fall—off during the 1971 to 1974 period, reflecting reduced

• - Defense spending and the recession period . Capital investment has been

consistent through the period reviewed and in line with profits. Overall,

the industrial area appears in good health with good growth potential .

Despite this, there are some weak spots that will be discussed under the

industry sectors described below.

(1) Engineering and scientific instruments. In 1963, 33

percent of the products from this sector went to Defense . (7) This had

dropped since 1963 , since a large increment (50 percent) of these products

vent into military aircraft. With the fall—off in aircraft orders, there

has been a resultant reduction in the Defense increment of this industry’s

product. There has been compensation , however , in that exports have

increased considerably in the last few years , ~~re than offsetting the loss

of Defense orders . The export market appears to be steadily increasing

and should hold strong through 1985.
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(2) Measuring and controlling instruments. This industry

sector can be subdivided into four other sectors , as noted in Figure B—2—l ,

but for convenience are combined in this study. Figures B—2—2 and B—2—3

show that after a fall—off in demand for products in the 1974—1975

period, the industry recovered in 1976 and is expected to grow fairly

rapidly through 1985. One major portion of this industry is the sighting

and f ire control sector , which in 1963 had some 94 percent of its product

• - 
going to Defense. (7) This sector has declined contrary to trends in

the overall sector as military purchases decline because the military

is going increasingly to electronic guidance systems. In the electric

measuring instruments sector , some 18 percent of the product went to

Defense in 1963. (7) Offsetting declines from Defense purchases has been

a rather sizable increase in exports, which is expected to continue

increasing for the foreseeable future.

(3) Optical instruments and lenses. This sector has been

the slowest growing of the sectors in this industrial area. In fact, the

US has continually had a trade deficit in this sector. This is expected

to change in 1977 , resulting in accelerated growth for the sector. In

1963, 9 percent of optical instruments and lenses went into sighting and

fire control instruments. (7) The decline in military purchases of the

latter has had an adverse effect on optics, but if expectations in terms

of exports are realized , the industry sector should show continued growth.

Otherwise this will remain one of the weak sectors in the instrument area.
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h. Bal]. and roller bearings. Antifriction bearings are key

• components in a variety of machinery . For the industrial sectors consid-

ered in this appendix , the primary areas requiring bearings are motor

vehicles and aerospace products. Since the antifriction bearing industry

is heavily dependent on the motor vehicle and aerospace industries as

markets, the bearing industry’s product sales parallel those of the

other two industries. Fluctuations in bearing sales between 1967 and

1985 generally follow overall economic trends. However, the bearing

industry shows about a year’s lag time from that of other industries.

This indicator provides an insight to the most pressing problem in the

bearing industry, namely the long leadtime required for the industry

to meet orders. In the past, the time between placement of substantial

orders and delivery has been about one year. This can be attributed

largely to limited plant capacity and a growing need for antifriction

bearings. One factor that has limited plant capacity expansion is the

increasing competition from abroad. In 1974, foreign imports accounted

for 12 percent of the bearings used in the US , and in 1976 impor ts

accounted for 10.7 percent. (8) While these percentages are not high, US

manufacturers have prevented further inroads by maintaining low profit

margins which in turn has prevented necessary capital expenditures for

plant expansion. The situation shows signs of improvement because of

greater sales potential (an increase in farm machinery production is

compensating for the decline in motor vehicle and aerospace) and gradual
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expansion in plant capacity. [n 1916 , the bearing industry was able to

cut the time between orders and shipments to less than 6 months, and

further improvements are expected in the next few years. Capital

expenditures are still low, but there is some gradual expansion in facili—

ties. Sales are expected to increase through 1985, but the increase will

be slow. While the bearing industry appears capable of meeting all require-

ments, considerable advance planning will be needed for the next few

years to take account of long leadtime.

6. Evaluation and Appraisal.

a. Summary. A summary evaluation (+ , — , or 0) for each of the

19 sectors and each of the 4 indicators is shown at Figure B—2—7. A

negative (—) value for an indicator illustrates a decreasing trend of

that specific industrial sector. A zero (0) value indicates no change,

while a positive (+) value indicates an increasing trend for that sector.

The last column of Figure B—2—7 subjectively evaluates this historical

information and predicts a trend for the value of production over the

years 1976 to 1985. The future appraisals of the industrial sectors

generally indicate a continued growth in every sector . These favorable

projections stem in part from the reduced level of inflation in 1976 and

some recovery in most industries from the 1974—1975 recession. There are

some weak spots in the industrial sectors examined , notably in the aero-

space area and some electronics and instrument sectors. However, overall
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the picture appears bright for continued US industrial stability and

growth. This would indicate that military requirements can be met without

any problem resulting from inadequate industrial production capacity .

b. Optimum. The question must he asked , however , if the projec-

tions made for these industrial sectors are not overly optimistic .

Projections are made on the basis of recent experience and trends, and

reflect the short—range views (which in the industrial sectors are the

only ones possible with any degree of certainty) of industrial analysts.

When projections are made up to 9 years in advance, there are many factors

that are not, and probably cannot, be taken into consideration without

developing a broad set of projections for each industrial sector. Thus,

the trends of the last few years, basically recession and recovery , are

projected in a virtual straight—line fashion. Yet, some fac tors should

be considered in using the projections.

(1) Technology . One factor that cannot be predicted , but

should be kept in mind as a possible influence on the projections, is

the effect that a major technological breakthrough in one area would have.

In general, any major technological development would accelera te industrial

growth and/or open up new industrial areas. The development of micro—

circuitry and its effect on electronics and computers is an example of

this. Should a major breakthrough develop in the energy field , the

influence on all industrial sectors would be profound . But technological

developments are not always unmixed blessings. The developments in
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electronics, for example, have led to the use of electronic guidance

systems and a consequent reduction in the use of optical systems. This

has depressed the optics industry which, without projected exports,

would be on a declining trend. Yet optics still serve a useful purpose

to the military. Thus, technological changes must be evaluated on an

industry by industry basis to ascertain how that will affect industry

overall.

(2) Raw materials. Another factor that must constantly

be weighed in a period of declining resources is the possible shortage

of critical materials. For the industrial sectors considered in this

appendix, the most critical material is petroleum. Petroleum derivatives

are basic to the rubber and plastics industrial area, and petroleum

availability is key to the continued health of the motor vehicles

and aerospace industrial areas. In turn, both the electronics and

instriunent industrial areas rely heavily on the preceding two for their

H markets. Since petroleum is becoming an increasingly scarce resource,

the continued viability of all these industrial areas remains questionable.

How soon petroleum resources will be exhausted is questionable and depen-

dent on such things as conservation measures, development of other energy

sources, and population growth. But the fact remains that petroleum

reserves in the US probably will be exhausted in the the near future and

other world reserves sometime after that at the current usage rate.

Other energy sources may be developed, but at this time the outlook for
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such is bleak which means that industrial projections may be too optimistic

even through the 1985 time period.

(3) Economy. A third factor that must be considered is

the world economy. Currently many countries are on the border of bank—

ruptcy largely due to the price of petroleum. Many economists believe

that any additional petroleum price increases whatever would completely

destroy the economies of many countries, including some that currently

are markets for US industry. Such an eventuality would mean a drastic

reduction in US exports, particularly in aerospace, electronics, and

instrument product categories. The result would be a closure of many of

the producing units, consequent unemployment , and even deeper recession

than occurred in 1974—1975. Certainly any petroleum price increase will

set off a new round of inflation even in the US, which will reduce the

domestic market (as well as foreign ones) and have a like effect on

employment that could be iterative in impact. Even now some major US

corporations are making corporate plans based on expected double—digit

inflation and double—digit unemployment in the US as early as 1978.

If this occurs, then all industrial projections made in this appendix

are of little value.

c. Capacity. In light of the possibilities cited above, it

would appear that the projections cited earlier may be overly optimistic.

At the same time the spectre of a complete collapse of the industrial
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sectors discussed in this appendix probably is overly pessimistic.

- 
There probably will continue to be some growth in all industrial sectors,

• but at rates somewhat lower than those projected. In any event, it

- appears that plant capacity and industry sector capability will remain

* adequate through the midterm to meet peacetime military requirements

with proper prior planning.
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