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~ cEx LyrIvE S~M4ARY

This report considers selected issues and trends which will challenge

future program managers. P~n overview and the inpact of designated con-

straints is presented.

A three part approach is taken. First the issue of the threat, tech—

nology , econcmic trends and the ccxrpetition for resources is considered ;

seccnd, sane prospects for reducing acx~uisition costs are discussed; and

finally new alternatives to the current manag~~ent matI~~ds of planning ,

programming and budgeting are reviewed.

The Soviets n~~ spend approximately 15 percent of their GNP for de-

fense as ccuupared to 5.5 percent for this country. This outlay of funds

has driven the Soviet production of military systetis and equipment such

that the U.S. leads only the category of strategic bcsthers, strategic

nuclear munitions and helicopters.

Wnile the threat analysis indicates that the USSR is noving beyond

a position of parity, our systens to counter the threat are beccming out-

dated and obsolete. The business of nrdernization and procurai~nt of new

weapons is bea:miing increasingly difficult. This difficulty is cc*tpounded

by spiraling inflation which stimulates prohibitive cost increases .

Funding for technology and research and develo~~~nt , which is

essential to force nodernization , is declining. This inpacts on the
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baseline for new ~~apons and is amplifying the shift in the çx~ er balance.

Resources are beccming thuited due to the various needs within the social

sector. Consequently, new defense programs which are *xiipeting for these

resources are not started or are frequently cancelled .

There are alternatives which lx)ld pra~nise for freeing funds for

systenis acxpLiisition . Anong these alternatives are jointly funded programs ,

Foreign Military Sales (FMS) , and methods for reducing life cycle costs.

Hc~ever , no single option offers a total solution and at best, iitprov~~ent

in the aoguisition pro cess depends on the results of a conbination of

alternatives.

The present administration has proposed a three percent grcMth rate

for defense. This proposal along with new budgeting netlu3s, and pro-

cedures for establishing needs and setting priorities have been designed

to enhance the prospects for nodernization.

In a~~clusion the surge by the Soviet Union in the aoguisition of

new weapons this past decade coupled with other unfavorable trends in-

dicate that outlays for national defense must be improved. H~~ever, this

learning paper reports that the probability of success of any major

~~apon syst~~i in the next decade is marginal.
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SEX .’PION I

ThTP1~)DUCTION

A continuing challenge faces tatorrow’ s military! While the threat

continues to be inçosing, a series of econcrriic, environmental and ecological,

public opinion and other factors increase the pressure and wrrplicate the

prcblexrs associated with any system acquisition. The future program iran—

ager is faced with a host of potential dilenmas which will camçound the

already difficult process of developing, producing and deploying a major

weapon system. One has only to look at current inflationary trends, large

social programs, depletion of fossil fuels, requir~~~nts for improved de-

fense, and their synergistic effect to realize the cczrpeitition for re-

sources will increase dramatically in the next decade. As this ~~~ntry

noves into ite 2]st century new energy sources will undoubtedly be required.

Major reorganizations within the government sector and especially DOD nay

be necessary to accrzmiodate the needs of each agency and satisfy the re-

quirenents for the various sectors of our society.

The military services, following the lead of former Depity Secre-

tary of Defense Packard , recognized the value of educational programs such

as the Defense Systems Manag~~~nt College. It is the author’s understand-

ing that similar programs are being considered and nay serve as the base-

line for introducing other members of the Federal Goveriit~nt into a

1
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formal training endeavor which follows D~ 4C guidelines. This plan and

other efforts fornulated to restructure agency mission areas , if irrp1e~~nted,

would uix~uestionably aid in the understanding of the total budget require-

ments facing this country in the future. In addition, it would provide a

cxmron focus and approach for addrc~ssi’~ig, in the future, the manag~~~nt of

resources which are critical and irust be shared in a fashion beneficial

to all.
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SEETION 11

(JJMPARISON BETWEEN THE US AND USSR

The Threat

A recent Aviation Week and Space Technology article carried in full

the remarks of Major General George J. Keegan , Jr. (USAF Pet), former Chief

of Air Force Intelligence, which were presented to a group of Washington

newsmen. Major General Keegan ’ s address , sponsored by the American

Security Council , was intended to provide insight into the threat

estimating procedures conducted by various National Intelligence agencies.

The thrust of this address centered on General Keegan’ s personal views

relative to the nature, scone, iirplication and gravity of Soviet threat

and evolving world pc~ier balance. It is General Keegan ’ s belief that :

The Soviet Union today has a capability to initiate,
wage, survive and eirerae frcm a global conflict with far
greater effectiveness than the United States and its Allies.
(1:38) .

Admiral Stansfield Turner , new director of the Central Intelligence

Agency sees the United states/Soviet Union military balance of power grad-

ually eroding and beginning to favor the Soviet Union .

Assessement of the US/USSR military balance indicates that in five

key areas - strategic nuclear , naval , projection of p~~~r , t’U~IO vs Warsaw

Pact, and investment for the future - the Soviets have achieved parity and in

sate cases are noving into the lead. Over the last decade the Soviet de-

fense budget has increased approximately three percent per year in real

terms. During this sane period the US defense expenditures have been

3



declining . Fr an 1972—1974 , the Soviets produced airrost six t ilTes as many

tanks , three tiites as many armored persornel carriers , seven t~ii~ s the arti—

llexy pieces and approximately 400 more tactical aircraft than the U.S.

Soviet investment in military and Space R&D has been increasing and has

surpassed this cx ti~try ’ s outlay in this area by over 60 percent. Other

estimate s indicate that the Soviet spending for ICWS is over three tines

as great as that of the US. The USSR also invests about 30 percent more for

high performance aircraft and approximately 90 percent more for ships and

boats. According to forirer Air Force Secretary Thanas C. Reed :

.The Soviet Union now devotes more than one sixth of its GNP
to military programs. There are, he reported “no indications of
restraint in Soviet IC~ 4 deployment, suixuarine construction or
Backfire (Strategic Bather) production. ” There is no lessening
of production in tactical areas , nor any indication of cutbacks
in the massive Soviet research and devel~~~ent programs (2:68) .

Table 1 illustrates a canparison of US/USSR inventories and pr oduction

rates fran 1972—1974.

TABLE 1.

US/USSR INVENTORY AND PRODUCTION RATE COMPARISON (72-74 AVERAGE )

U.S. USSR
WEAPON CLASS TOTAL PRODUCTION TOTAL PRODUCT ION

___________________ 

INVENTORY RATE/YEAR INVENTORY RATE/YEAR

SHIPS 161 11 225 39

TANKS 10 ,000 462 48 ,000 3,000

TACTICAL A/C 4 ,800 540 5 , 100 930

HELICOPTERS 9 , 000 920 2 , 100 710

ART I LLARY 4 ,695 170 22 ,000 1 , 200

SUBMARINES 116 3 350 11

SOU1~ E (3:3 )4



US Versus USSR Military Sper~1ing

The Gross National Product (Q ’W) statistics are the only data per-

mitting a a~tparison at the international level of the econcxnic capabi-

lities of countries. The GNP is however a very rough and far fran accu-

rate indicator , and quantitative ccxrparisons encounter several conceptual

and statistical difficulties. Results sheuld be accepted only with cau-

tion. In the absence of better indicators they are worth study ing.

Statistics indicate a close relationship between G~1P and
military expendi tures. In 1967 the ten countries ra iking first
in eccncmtic output, in decending order , were the United States ,
Soviet Union, Wast Germany, France, Japan , United Kingdan, China,
Italy, Canada and India. Together they produced 76 p’~rcent of
world G~JP and acxx unted for 87 percent of world military expen-
ditures. The United States and the Soviet Union together con-
tributed nearly half of total world production and 70 percent
of world military spending (4:15).

What are the Department of Defense funding requir~tents and 1u’~ have

they varied in the past? According to the Annual Defense Department Report

for FY 1978 presented by former Secretary of Defense Donald H. Run~ feld

to the Congress on January 17, 1977 the DOD requirement for FY 1976 to FY

1978 ranged as follows:

TABLE 2.
DOD FUNDING REQUIREMENTS

(CONSTANT FY 1978 DOLLARS IN MILLIONS) 
_______

FY 1976 FY 19TQ FY 1977 FY 1978
TOTAL OBLIGATIONAL AUTHORITY (TOA) 97 , 511 22 ,545 110 , 190 123 , 150
BUDGET AUTHORITY (BA) 102 , 233 21 ,741 106 ,643 120 ,487
OUTLAYS 88 ,537 22 , 110 98 ,300 110 , 100

~JUI~E (5:315)
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Total obligation authori ty ( IOP~) refers to the value of the
direct defense program for each year. The direct program for a
particular year is financed in part f ran prior year balances of
budget authority . ‘ b A  ~~es not ref lect certain transactions ,
such as trust fund sales , but c~ es include the proceeds of off-the-
shelf sales to other nati ons which are used to aoguire new it~~~.

Bud~et Authority (Bk) represents the legal authority to incur
obligations , that is, authority to hire personnel or enter into
contracts involving expenditures of funds fran the Treasury, with-
in a specified period of tine. Budget authority in most cases , is
provided by the appropriations process, but there are saie except-
tions. The most significant exceptions involve the transactions
of the trus t fund for foreign military sales and sales fran the
stockpi le.

Outlays represent expenditures or net checks issued. About
three-quarters of FY 1978 outlays will result fran FY 1978 budget
authority, the r~nained will aite fran budget authority provided
in FY 1977 and ear lier years (5:315).

Plots of the Departhent of Defense Budget Trends are sha~n in Figure 1 and 2.

FIGURE 1.
DEPARTMENT OF DEFENSE BUDG ET TRENDS

(BILLI ONS OF CONSTANT FY 1978 $)
$ BILLIONS
170 - _____— -

~~~~~~~~~ 
- - - -  —~~-— -—- 170

0 - i~ ~. - -  - - - - - -
~~~~~

- - - - -
~
----—--

~~

‘ 

~~1964 1966 1968 1970 1972 1974 1976 1978
FISCAL YEARS

SO1J1~JE (5:C—l)
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FIGURE 2.
DEPARTMENT OF DEFENSE BUDGET TRENDS

(BILLIONS OF CURRENT $)
$B IL L I O NS
150 -- .-—-- —-—---- -

~
-—- — 150

125 ——--—----~~
---- 

,
, 125

0 I I I I I I I I I 0
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SOU~~E (5:315)

In order to understand or ccrnpa re our expenditures with those of

the Soviets a basis must be established. The argu~ent for converting dol-

lars to rubles and visa versa is continually under scrutiny. Results

sheuld be used with caution and caveated as appropriate. Cczrparisons of

US and USSR defense expenditures and their major ccrrponents can be made in

many ways. ‘b~o which are ccziiionally used are US defense spending in dol-

lars (Figure 1 and Figure 2) and USSR defense outlays converted to dollars.

7



The dollar estimates provide a c~~iiton denasinator that
allows a carparison between the level of military effort of
the USSR caipared with that of the United States. What the
dollar figure for the Soviet Union shows is I~~ mach it would
cost the US to provide the Soviet forces if we were to field
such a force . It does not indicate who outspends whan-it does
tell us how mach we would have to spend to get a 1 ike force.
If this is kept in mind , index number problems , exchange rates.
relative productivities , and all the other econanic jargon are
supertlucus. Neither the Department of Defense nor the CIA
has ever claimed any sore than this for the figures . In this
regard , then , the results are unchallengeable-it would cost us
fifty percent sore than we are now spending to field the force
the Soviets now possess. This is only one measure of the Soviet
level of effort. (6:128)

In addition , the probl em of opportunity cost (i.e. what the US and

USSR give up in investment or consunption or sate xJnbination of the two,

to support a given level of defense expendi tures) is foregone . The CIA ’ s

baseline budget anal ysis for carqj aring levels of military effort follows

the method of showing what it would cost the US in terms of providing a

force like that marshaled by the Soviets. Knorr uses a different approach

for the elimination of opportunity costs and arrives at the disposable

surolus for the military sector as follows:

Military Sector Surplus (4:15)

(1) Gross National Product prior to increase in military demand

(2) Output of productive reserves or national additions to the
labor force (plus )

(3) Reduced civilian consunption (minus )

(4) Reduced gross dcm~ stic investment (minus)

(5) Reduced non-military purchases of government (minus )

(6) Change in net foreign investment (plus or minus )

8



(7) Change in labor productivity (plus or minus ) equals

(8) Disposable surplus for the military sector

adhering to Department of Defense and CIA methodology the results

are beyond question; it would cost us 50 percent sore, as Maj Gen Keegan

pointed out , than is now being spent to field the forces the Soviets r~~
possess. These results are shown in Figure 3.

FIGURE 3.
DEPARTMENT OF DEFENSE FORCES BUDGET TREN DS

(TOA $ BILLION )
$ BILLIONS

~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~

L I I I . 1 I i ~~~ I 0
1 964 1966 1968 197 0 1972 1974 1976

FISCAL YEARS
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A financial suninary of the LOD budget is shown in Table 3.

TABLE 3.
FINANC iAL SUMMARY

(DOD BUDGET AS PERCENT) 
________ _______

FY 66 FY 68 FY 76 FY 77 FY 78

FEDERAL BUDGET (OUTLAYS) 42.9 43.6 24.1 23.9 25.0

GROSS NATIONAL PRODUCT 8.2 9.4 5.5 5.4 5.4

SOU1~ E (5:C— ~)

The Soviet defense spending consumed about 15 percent of their GNP

in 1976 while our defense budget was 5.5 percent of our GNP . Table 3 shows

how the percent of the U. S. defense budget has been declining. The Soviet

figure has remained consistent at about the same percentage, even though

their G~P has grown faster than that of the U.S. At the same time, the

U.S. defense percentage of GNP is about half what it was in 1955.

Thus, fran the standpoint of a nodest review of the threat and

estimates of how the Soviets are directing a large part of their country ’s

resources, it appears that relatively speaking the United States is fol-

lowing a path toward declining military balance. For the past 30 years the

United States has held a military position superior to the Soviet Union

primarily because of technological advance~ nt and sophisticated weaponry.

This advantage was due, in part , to the continued ~ phasis on defense and

willingness to provide outlays in this regard. A vivid illustration of

10



the restrictive major weapon system procurai~nt policy and the decline of

our defense flexibility occurred with the cancellation of the B-l bather.

For mer Secretary of the Air Force Thomas C. Reed , in a letter to

the editor which appeared in the October 8 , 1977, Washington Post , caiu~~ited

“Yes” in ans~ to the to question of maintaining the strategic triad . (7:A- lO) .

The problem is that the equipment and weapon systems in the triad are wear-

ing out and reaching obsolescence. Beyond 1990 the current bather force

will not be a viable ccxrponent for strategic deterrence. Therefore, to

continue to safeguard our defense posture, expenditures must be made on

technology as well as research and develc~ rent to insure options for

weapon system procurement are being kept viabl’~. The following section

addresses the widening gap between the US and USSR in terms of outlays for

technology.

Technology O~iparisons

Gill in his writings Fcoiunics and the Public Interest cites tech-

nological progress as a doninating feature of growth. In order to expand ,

our technological progress has to increase accordingly. Scientific and techno-

logical advances boost military strength in two ways. First, new dis-

coveries and innovations inpact and benefit military technology. Second,

there is an increase in labor productivity in the econany and hence an

increase in econasic potential.

Research and Development (R&D) is a critical elET~nt of national

techr~ logical capacity. Knorr points out that:

11
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Between 1955 and 1965 American outlays were sore than ten
times those of Britain and France together ,and the latter ~~~countries accounted for 85 percent of all expenditures on
military R&D in ~~ster n Europe. In fact, at this time, the
United States and Soviet Union are not only in a class by
themselves in this area ; they are also the only states cul-
tivating the frontiers of military technology in all its
sections, and are therefore, basically independent of tech-
nological inputs fran other states (4:19) .

Research and development eff orts are not only critical to successful

weapons system develo~mant, but essential as well to the economic growth of

the nation. Following the 1950’ s expansion was the byword. In 1958 the

space challenge required new investments in technology, research and de-

ve1o~xt~nt and other basic endeavors to advance the state of the art . This

national objective was supported by industry and the government to the

extent that major investments were made in space systems as well as air-

craft and missile systems . Nearly 90 percent of federal R&D expenditures

went to nationa l defense and space in the early sixties. Space research and

technology anounted to approximately 40 percent of every federal R&D dollar in

1966. However , since 1963 the total baseline for R&D has been falling. Cur’-

rent y only 60-65 percent of these federal expenditures are for R&D . Between

1967 and 1975 a sharp reversal in funding was experienced and during that

period cuthacks of up to 40 percent occurred. The areas affected nost by the

cuthacks have been in the research area and critical elen~nts for

developing future force capability. General William J. Evans, former

CaTtna nder of the Air Force Systems Ccmnand , stated in a 1976 address be-

fore the Air Force Association Syn~ osium that only four percent of the

F? 77 Air Force budget is allocated to advanced and basic technology

programs (8:70). These source programs lead into syst~~~ for improving

12



and updating the force structure. They represent the technology baseline

for weapon systems which can aug~~nt or replace those in the triad, stra-

tegic offense and defense, tactical, and the general purpose arena. The

total nationa l outlay for R&D as a function of the Gros s National Product

is shown in Figure 4 below.

r FIGURE 4.
[ NATIONAL SPENDING ON R&D

PERCENT OF GNP

2.O SSR
US

I

1.0 ~. I I I I

1961 1965 1969 1973

&DtJ~~E (9:38 )

A foreboding illustration of Soviet endeavors in the area of R&D

appeared in a May 2, 1977 edition of Aviation Week and Space Technology.

In this r~~ort the Soviets are credited with an on-going develo~~ nt

effort which utilize s a charged-particle beam weapon for negating US in-

tercontinental and sulxnarine-1.aunched ballistic missile nuclear warheads

(10:16— 23) .  Develc~xrents of this nature are not suprising when one con—

siders the exnphasis on natio nal priorities and defense outlays by the

13
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Soviets. In contrast to what has been a declining proposition for the

United States the Soviets have been increasin g, by all indications, de-

fense expenditures in research and develo~xt~nt , and test and evaluation since

the early fifties. In 1958 the estimated defense share of the Soviet GNP

was alnr st eight percent. This has increased to approximately 15

percent today. Defense and space outlays will increase to approximately

eighteen percent in 1980 if the present trend continues. This represents

an increase in the R&D investment of over $2 billion per year.

A ~cignant feature of the cxinparison of the US and USSR expenditures

is the rapidly expandi ng divergence. This aspect is vividly illustrat ed

by locking first at the overall trend in the share of GNP for defense be-

tween the US and USSR. These trends are shown in Figure 5.

FIGURE 5.
TREND IN SHARE OF GNP DEVOTED TO DEFENSE

IN THE US AND USSR
PERCENT OF GNP
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Following the Vietnam war the United States ’ priorities were altered

and the percent of GNP for defense declined fran about ten percent to about

five percent today. The Soviets on the other hand have contini.~d to in--

crease outlay s for defense. These outlays equaled 15 percent of their GNP

in 1975 as the estimate in Figure 5 shows. Combining procuresent and

I~Yr&E yields another interesting area for cc*rparison and illustra tes an-

other trend in the basic strategy for technology emphasis and investaent

between the US and USSR. This ccrrparison is shown in Figure 6.

FIGURE 6.

US AND USSR SHARES OF DEFENSE
EXPENDITURES TO PROCUREMENT AND RDT&E

PERCENT OF DEFENSE EXPENDITURES
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In the early 1960’ s both the US and USSR were allocating approx-

mately 45 percent of their defense expenditures for procurement and REYP&E.

This outlay has since spread to the extent that the USSR expends twice as

much. It equals a 60 percent outlay for the Soviets as ccuipared to approxi-

rnately 30 percent for the US.

The menacing aspect of these sinpie conparisons is that over the

past two decades the Soviets might in terms of a standing military has in-

creased to the point that they are superior in every weapon system cate-

gory except helicopters , strategic bctrbers, and strategic nuclear munitions.

Moreover, while they have a clear edge in quantity they are developing a

firm and rapidly growing technology base. The US has always maintained

the technology edge. If the current trend continues this edge will be

foregone and our national security severly threatened .

It is in this context that the program manager must consider his

program and extend to the utmost the technology base within the given

dollars . He must carefully consider the technology ]JT ~~uts essential to

major weapons system procurement and ~ork towards a policy of keeping

open only the nost viable options in order to insure that all resources

are conserved and used to the optimum extent.
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SEL’rIoN III

WENDS

Economic Considerations

The U.S. eccnany has continued to expand and since 1969 the gross
national prod uct (Q%~P) has incre ased 18 percent in terms of 1972 dollars.

Gr owth of the Q’W not. cx~ sidering the inpact of inflation during this

period has amounted to approximately 200 percent. This increase is

illustrated in Figure 7.

FIGURE 7.
GNP GROWTH
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While there is continuing growth in both the Federal Budget and GNP,

it is interesting to review the rate of change in nondefense and national

defense outlays. Both have increased as is illustrated in Figure 8.

Note the dramatic rise in the nondefense as caipared to the flatter, more

constant slope of the defense outlay.

FIGURE 8.
NATIONAL OUTLAYS DEFENSE/NONDEFENSE
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Individual Service Share of the Annual &~get

President Carter announced recently that it will be his policy to

achieve a level of defense spending such that approximately 3 percent real

growth can be realized and maintained. The inple~ ntation of such a policy

approximates the trend which has been established in National Defense
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spending over the past four years. Using this as a baseline, forecasts

can be made on what the ccr~posite outlay for defense will be. The next

q~~stion then is what portion of this b~~get can each service expect? In

general terms each service ’s share is estimated to be about 30 percent of

the total outlay. A historical plot is shown in Figure 9.

FIGURE 9.
MILITARY SERVICE ANNUAL SHARE OF BUDGET
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This illustration is based on allocations since the early 1960’ s. In the

past the Air Force has received slightly more than 30 percent while the

Army has received slightly less. The Navy has generally been scmewhere in

between although in recent years they have overtaken the Air Force. This

increase in funding is due to outlays for ships. In F? 78 the Air Force

received approxi.mately 30 billion of the 110 billion dollar budget. Over

the next 10 years a rough planning estimate for each service ~~uld provide

a flow of about 30 plus billion and a ceiling of apprc~cimate1y 40 billion.

This estimate will be cxr sidered again in section V in the discussion of
19
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current policy.

Cost Growth and Infla tion as it Inpacts on Systems

It is worthwhile now to review another issue which ii~pacts the

problem of weapons system aoguisition. That is the effect of inflation

which is eroding the buying power of every budget dollar .

FIGURE 10.
% COST GROWTH OF SELECTED COMMERCIAL/BUSINESS ARTICLES 
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Figure 10 shows 1x,,~ the cost of goods has increased over the past

5 years. This figure ill.~.ttrates the rapid rise in cost of products on

the civilian economy. All have a canton baseline in terms of relatively

sinple technology and exhibit well established developtent foundations.

%ti ile there is a continuing quest to inprove these items fran a corm~rcial

standpoint, the demand for major advances in the state of the art is not as

high when caipared to defense ite!as. In general these products are de—

velcped with production techniques which are well established , design

standards which are thorot~ h1y doc~nented and with materials which can be

easily fabricated.
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On the other hand, contrast this to the acx~uisition and production of

military weapon systems. In general they require advances in the state of the

art and are complicated because of the technology base they evolve from.

Many require sophisticated fabrication and ass~ thly techniques. New mat-

erials are frequently introduced due to the system ’s extrene operational en-

vironnent. Moreover, the develqment focus is frequently on a system within

an area offering few ca~panies for ccitpetitive manufacture. All of these

factors tend to drive the system’ s costs upward. Figure 11 illustrates sate

of the cost trends associated with major weapon system aaiuisition.

FIGURE 11.
TREND IN WEAPON SYSTEM ACQUISITION COSTS *
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These trends point to prohibitive cost increases and indicate that

the prcbab lity of large weapon systems buys will be difficult and possi-

bly nonexistent in the future . Additionally , they illustrate, in the

author’ s opinion, that in orde r to support outlays of a major magnitude

for future weapons, increases in the defense budget must be made . The 3

percent growth which is the target for the current administration falls well

short of requiretents if any systems are to be procured.

DCI) Trends Pelative to Other Sectors

P~nother review of the non—defense and National Defense outlays is

in order. Figure 12 shows that Nati onal non-defense outlays

are increasing at a rate of approximately 7.5 billion dollars per year.

Investigations of the major sections in the economy show them to all be

increasing. The sole exception is that of defense.
FIGURE 12.

THE COURSE OF SPENDING BY GNP SECTORS
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One other aspect of the defense budget in the catpetition for dol-

lars will be covered in the ensuing discussion. P~n interesting illustra-

tion was recently highlighted in US News and ~~rld Report. Cat~etition

and demand for the budget dollar in this country is altering. The Depart-

sent of Health , Education and Welfare (HEW) for exanpie has placed new

pressure on the economic system. Since 1953 the HEW budget has increased }~
a factor of 86. ntplo~nent increased 326 percent. In 1972 HEW overtook

and now outstrips defense spending. HEW’ s estimated budget in F? 1978 is

$164.1 billions with defense estimated at $110. 6 billions. The problem of

reaching all sectors of society and being able to satisfy the needs of

National security are becoming divergent. Figure 13 illustrates the

dramatic change between Defense and Health , Education and Welfare outlays.

FIGURE 13.
HEW VERSES DOD SPENDING
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The Impact of Energy Demands

To close out the review of trends one final issue will be considered .

This consideration is for the energy outlook to 1985. The oil embargo in the

early 1970’ s altered this country’s economic growth. As an oil inporter

we have recently had to consider alternative seans for fossile fuels and

have had to review the world picture for the demand on energy . Even with

the increased oil production fran the North Sea and Alaska , our demand con-

tinues to outstrip our supply. Therefore, we must continue to rely on the

Organization of Petroelun Exporting Countries (OPB2) for oil. Not only will

the US be forced to place greater demands on this source but current esti-

mates indicate that the Soviet Union will become an importer in the mid

1980’ s. In that time fraire , estimates are that the demand for oil will be

about 150 billion barrels per day for the United States, Canada , Japan and

19 free world countries in Western Europe. These countries are expected to

have a capacity production of approximately 50 billion barrels per day dur-

ing this tine f rams. As a consequence there will be such a high demand for

OP~~ oil that a supply shortfall is estimated in 1983. This projection is

illustrated in Figure 14.

FIGURE 14.
OPEC OIL: THE SUPPLY/DEMAND GAP
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This projection bea~res a major consideration since our econany will

be responding to rising energy prices which are expected to follow the

changing supply and demand for oil. ~hat impact this will have on defense

is not clear . However , it is conceivable that new weapons systems which

use alter native energy sources will be requi red . Additionally , various

sectors of the economy will be contending with higher prices and certainly

will be making greater demands on the Federal budget. Here again is a

situation in which the outlay for dollars will not be sufficient to meet

all requirements.

It is interesting to note how estimates of this trend ispact the

Soviet Union. In the short term there appears to be nothing which offers

substantive changes. It is expected that the forecast for higher invest-

ment in military goods will continue at the expense of investment in

consun~ r goods . Fossile fuels production and use could alter this picture .

In an article which appeared in the Noverrber 1976 Air Force magazine the

following CIA estimate appeared :

CIA estimates indicate that the Soviet military require-
rnents and heavy industry will maintain pri me claim on the nation ’ s
resources; irtproved technology will continue to receive emphasis.
Agriculture and consumer indus try will remain in approximately
the sane relative position . Although a goal in the tenth five
year plan is to expand trade for chemical plants , oil and gas
field equi~irent , wood processing equi~xrent, iroto r vehicle manu-
facturi ng equi~inent and mining and construction equi~ rent . Large
airoun ts of equiprent, as well as consurier goods , will no doubt
be used to develop Siberian raw material according to CIA assess-
ments . Pbssile fuels and energy are areas which will ispact the
USSR. These needs are rising faster than dxestic production
rates and consume ever increasing shares of available dai~stic
gas and oil. All of these factors coupled with need to expand
the work force in the mid 1980’ s may cause an economic slowdown
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and consequently a reduction in defense spending (18:66).

Although this prospect may appear favorable to the US in terms of

reduced arms expenditures , other Pzrerican economic issues surface arid

tend to negate these events if they materialize .

Thus it appears that a dichota ny in ter ms of an ample share of the

budget and the constant level of growth desired for defense spending has

developed. This problem faces the future program manager and he must be

aware of it in order to successfully ccupete and develop the systems

needed for secure defense. The next section will cover sate of the poten-

tial means for possibly closing the gap and freeing dollars for systems

aequisition .
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SECTION IV

ALTE~~ATIVES

Prospective Solutions

% that can be done in an attempt to adjust the current levels of de-

fense spending and free funds for additional weapons systems acquisition?

There are a myriad of alternatives available; sate are limited, others

have what appears to be a significant potential and there are certain options

with unknown potential. Anong these considerations are the joint program

activities where the procurement and developrent cost of a weapon is shared

air~xig selected services. One example is the weapon systems acquisition

and program management schere for the family of cruise missiles. On

January 14, 1977 C~ D established the Joint Service Cruise Missile Program

Office (JSCMPO) . This effort is devoted to the develorxtent of a cruise

missile with three options for deployment. These are systems for air ,

ground, and sea launch. The Navy was assigned as the lead service with

partidpation fran the Air Force , who was assigned responsibility for the

ground lawithed cruise missile (GLO4) developre nt, and the Energy Research

and Developrent Administration (ERDA) , who has the responsibility for the

warhead development. The management philosophy is to accrue savings thrc~ gh

the developrent of systems with as many caruon elements as possible and to

induce savings in the areas of maintainability , reliability and other

logistic cx~siderations. Cost avoidance is anticipated because of the

catn~~iality of subsysta~ and carponents which lead to a nore efficient
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test and evaluation. Other savings are expected due to lower cauton

unit production costs, lower life cycle costs and lower total operating and

support costs. The joint program approach is expected to be stressed

and underscored as a key method for acquiring major weapon systems.

Other approaches which are sharing the limelight include Foreig n

Military Sales (F~ S) and efforts between agencies with conmon goals s~~h

as the Air Force and NASA. Examples of the latter are the Space Shuttle

program and the Aeropropulson Systems Test Facility (ASTF) .

The Space Shuttle program is an effort to develop a transportation

system for both civilian and military users . NASA is working with the Air

Fbr ce which has been assigned as the DOD executive agent on this program. The

Shuttle is designed to launch missions and payloads into space and return

to earth by controlled landings . It is subsequently recovered intact and

scheduled for reuse. Since the system can be recylced the replac enent

expense of rocket boosters can be eliminated for a great majori ty of future

space missions . I~’breover , the shuttle will be able to retrieve and to be used

as a space station for spacecraft repair . In addition the cost of satellite

repla~~nents will be lowered since systems on orbi t can be recovered for

refur bishing and rrodernization.

The ASTF is a large windtunnel project located at the Air Force ’ s Arnold

Engineer Developt~nt Center. Since it will be used to the benefit of both the

Air Force and NASA, it has been jointly funded and the cost of construction

approved on that basis.
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Another project of interest is the R2508 Enhancement effort. The

program is scheduled to improve the utilization of the airspace over the

Mojave desert in southern California. All three services work jointly

through a policy board and have developed the requiraients for a series of

ground surveillance radars for inproving flight nonitoring activity. The

Navy, Air Force, Army, and FAA are funding the project which will consist

of strategically located radars throughout the f loor of the R2508 complex.

Foreign Military Sales

EMS has received continued interest and promises substantial saving

and cost effective measures in many areas. The benefits from FMS can be

achieved in a nuther of ways. Unit cost of a particular system can be re-

duced due to increased production runs, and savings are effected because R&D

costs are shared. The industrial base is stabilized and improved due to

EMS. Also, a favorable balance of pays~nts and increased GNP is realized.

In addition , the logistics support base is broadened and at the sane time

equipTent purchased through FMS and used by NA’IO and other allied nations

can be standardized. This standardization prarotes effectiveness and

interoperability which results in total support cost savings.

Life Cycle Cost

Other concepts show promise for addressing the means to reduce the

cost of weapon systems acquisition . Incentive and other special contract

procedures, reliability iuprovenent, warranties, prospects for direct

licensing to reduce procur ~rent cost all have merit arid are representa-

tive of innovative methods for lowering outlays.

29



Another area of significance that has considerable potential and

exhibits the opportunity for cost reduction is the life cycle aggregate

expense and the cost associated with operations and maintenance. These

costs are defined as:

The total cost to the Government of acquisition and
ownership of that system over its ful~. life. Included is
the cost of develoanent , production, operation , support
and where applicable, disposal. (3:3)

These are the program life cycle costs and consolidate all areas of expense

to deploy and maintain the system. Estimates have been made which show

that the operating and support functions necessary to sustain the sophis-

ticated systems of today run from 40-65 percent of the total cost. Total

program outlay s are spread over several areas . A typical profile of the

percent of cost allocation of the four major areas in a systems life cycle

is RIYT&E 15 percent , mission har ~~are investment 25 percent , support invest-

ment 10 percent and operating and support(O&S) costs 50 percent (3:4) These

O&S ~.osts are largely determined at the onset of anticipated systems usage.

The significant O&S drivers develop early in the prog ram life cycle and

enphasis is currently focusing on the methods for managing arid reducing

these costs .

How to approach this problem is a primary concern for the future

program manager . The assessment necessary will be different for each

system under consideration. However, for the purpose of this paper a

nodal of the major cost drivers and elements is depicted in Figure 15.
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FIGURE 15.
ASSESSMENT OF LIFE CYCLE COST ‘DRIVERS’
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Each portion of this configuration must be considered. At the be-

ginning of each program , estimates must be made for the necessary support re-

quirements. The percentages in Figure 15 illustrate examples of the order of

cost outlays which might be required. Using a trodel such as this can assist

in the develcpnent of a managenent strategy for reduced life cycle costs.

Manpc~er

It is interesting to note that in Figure 15 two areas, operations

and logistics support costs, are labor and manpower intensive. Much of what

can be done to reduce or free dollars for systatis acquisition is dependent
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on how to deal with the probl em of manpower. Certainly it is recognized

that the total force capability is sensitive to the train ed personnel avail-

able to perform the mission . This level of manning is critical and neces-

sary in order for the military to effectively accasplish national defense.

Beyond a certain level force effectiveness becc*ies marginal and manpower

reductions are no longer viable alter natives for cost savings. Figure 16

illustrate s the issue of force strength and effectiveness.

FIGURE 16.
MANPOWER STRENGTH/EFFECTIVENESS
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According to an article in the April 1975 Defense Manpower Journal,

Although the trend of increas ing unit cost of
military hardware will inevitably play a decisive role
in force structuring in the future , there is today
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another even sore dartinant factor—personnel costs.
People related costs consume approximately 56 percent
of the current DOD budget. In the case of the Army
budget , personnel costs exceed 69 percent. In con-
trast , the corresponding f igure for the USSR is
about 30 to 35 percent (19: 37) .

The trencis in manpcx~er costs when ca~paring the US and USSR reflect

a dramatic difference . According to William T. Lee:

In 1955, roughly forty -five percent of Soviet
defense outlays went for manpower , while in Fiscal
1961 manpc~~r accounted for about forty-t wo percent
of the US defense budget (11:87) .

This difference in expenditures is shown in Figure 17.

FIGURE 17

US AND USSR SHARES OF DEFENSE
EXPENDITURES DEVOTED TO PERSONNEL COSTS

PERCENT OF DEFENSE EXPENDITURES
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The cost of manpower is obviously impacted by inflation. Mother

factor which bears on this problem is the prospective energy shortage.



Traditionally our technology has progressed such that machines and equip-

ment have been used to replace manpower. Because of increased productivity

at a lower cost this was an obvious outccxle. However, with the spiraling

cost of oil ar~1 other energy sources, the substitution of manpower for

machines, where possible , becates an alternative for considera tion . This

requires study into the tradeoffs which rtu~ist be made with lowering total

life cycle costs. If additional manpower is an effective alterna tive it

appears that cost growth levels can never be fully reduced and that other

means must be considered for dealing with this dilema.

C~erations and Maintenance Costs

Looking at the historical trends and planned operations and support

cost for each service shows sate revealing characteristics . An illustration

of these trends and future projections are shown in Figure 18.

FIGURE 18.
O&M AS A PERCENT OF TOTAL DOD BUDGET
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It is not clear what means are anticipated to drive the planned

O&M cost downward. What appears to be the case is an over optimistic

forecast and this optimism is projected into the Five Year Defense Pro-

gram (FYDP) and the Extended Planning Annex (EPA) . This type of forecast-

ing may be one of the root causes for not being able to adequately address

future budget requirements. At any rate the alternatives for an improved

ao~uisition environment involve the consideration of many factors.

It appears that the limitations are many and that a canbination of strat-

egies is necessary for effective cost savings. The hope for reversing the

current cost trends through improved management and savings brought about

by lower life cycle cost has sate merit. However , one key issue involves

the anount of savings that can be achieved and a question which requires

an answer is if these savings can be sufficient to offset cost growth in

other areas. If these savings are insufficient then the prospect for

future major weapons programs and systen~s aoguisitjon appears marginal .

The next section highlights the aoguisition process in the event

savings can ’ t be accrued. Further it provides an approach to the probl an

given that the DOD is operating with essentially fixed funding.
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sa~ict~ V

QJRRE~7~ POLICY

New I~ quirextents

Current guidance for Major System Aequisitions is contained in

Department of Defense (DOD) Directive 5000.1; “Acxiuisition of Major De—

fense Systems’,’ January 18, 1977. This directive along with 0MB Circular

A—l09 , “Major System Acquisition,” April 5 , 1976 and DOD Directive 5000.2,

“Major System Acquisition Process ,” January 19 , 1977, details policy for

the management of processes for major weapon system acquisition. A

critical requirement within DODD 5000.2 is the docunentation to insure

ccxnpliance with the stated policy and procedures. A new requiresent

called the Mission Element Need Statenent (MESS) has been levied and is

to be sutinitted for Secretary of Defense approval prior to Milestone 0

decision.

The ME~S is designed to accai~ lish the following:

a. Identify the niissicn area and state the need in terms of
the mission element task to be performed. The mission
need shall not be stated in terms of capabilities, and
characteristics of a hardware or software system.

b. Assess the projected threat through the tine frame the
capability is required.

c. Identify the existing DOD capability to acccxtplish the
mission.

d. Assess the need in ter ms of a deficiency in the existing
capability , a proj ected physical obsolecence, or a
tedir~logical or cost savings o~~ortun ity.
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e. State the known constraints to apply to the acoeptable
solution including operational and logistics considera-
tions, reguir~tents for NA’IO standardization or inter-
operability, limits on the resource investment to be
made, timing, etc. These constraints will constitute
boundry conditions for the exploration of alternative
solutions .

f. Assess the impact of not acquiring or maintaining the
capability.

g. Provide a program plan to identify and explore ccmpetitive
alternative systems extending through to the next Mile-
stone decision. Include the planning to establish a sys-
tem program off ice. (20:3-4)

The procedures and approach for developing the MENS have not been well

defined . Guidance to the Services is only marqinal and consequently sate

difficulty has been encountered in establishing and meeting the criteria

for ME}~S approval. At least tv~ of the military Services have recently

attempted to establish the need for new systems and these att ai~ ts have

been unsuccessful because of the lack of a sat isfact o~y ME~ S.

In a letter dated April 1977 , Subject : Mission Need Stht atents and

the “Type A” VIS’IOL Program, Secretary of Defense Brown concluded that a

previously approved Mission Need Statement (MNS) for “Sea Based Air” was

restrictive and not sufficient in the area of mission and threat deter-

mination. In broad terms the Secretary of Defense requested a reevalua-

tion and rew MENS for each mission elatent where the “Type A” VIS’IOL has

potential application (21:1 ) . This direction is unprecedented and has

created apprehension arrong the Services. The concern pivots on the Service’s

abili ty to deal with a mission need anc address deficiencies without

specifying solutions. This prc *lem has been particularly difficult since
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the previous channels for developing needed hardware and systems have been

altered .

Under the present a~ ninistration the old methods of system acquisi-

tion are being changed , updated or rep laced . It appears what is now de-

sired is a revamping of the method for determining service needs, a fresh

approach into planning and prioritizati on these needs and altering the

budget netho& logy to accormodate these new concepts.

Air Force Planning, Programming and Budgeting

The Air Force’ s solution to PPBS and methods for developnent plan-

ning , program managarent and systems procur~tent appear to be tailor made

for the new approach. Under the Planning , Programming and Budgeting Sys-

tem (PPBS ) the Air Forc e provides a bottans up estimate for achieving its

annual budget. The Air Force , in the initial rounds of the PPBS cycle,

aligns its programs to a budget bogie provided by OSD. Following a series

Of reviews the Pr ogram Cbjective Marorandum (PCt’l) is directed through the

Air Force Council , C~ ief of Staff and Secretary of Air Force and sutinitted

for budget approval. While this system appears to be the least conplicated

and rrost streamlined among the services , there are certain inconsistencies

and deficiencies which need to be overcane.

A New I~pproach

It is at this juncture that the aut hor believes inprovenents can be

made , new guidance inplenented, and realigrtnent accatplished so that the
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Air Force process is closer to that desired by the administration and DOD.

‘It’ deal with these problems the deficiencies require attention.

First, the identification of funds for a program is fragmented due

to the method of accounting. The Air Force provides for new programs by

itemizing through the various appropriations and require s separate Air

Staff organizations to be key in the planning process) The involvement

of these organizations is cumbersome since the force structure planning

and budgeting is carried out by these organizations with different major

ccuinand s under different standards and restructions. While this approach

amply meets the requirements for funding for a given system or program , it

lacks in terms of assignment of priority. A form of what is needed to

improve this system is already in being and exists in terms of the DOD

program structure for the 10 program areas which enca~~ass Strategic Forces

through Support of other Nations.2 The Air Forc e uses still another

means to follow the DOD system and aligns its budget according to five

essential mission areas. These mission area s are strate gic (which is

made up of the bomber and tanker forces, ICBM’ s and other categories) ,

tactical air , nobili ty, defense wide intelligence and cxnnunications, and

lThe Air Force accounting system is aligned to appropriations as
follows: 3010 Aircraft Procureatent ; 3020 Missile Procurement; 3080 Other
Procurement; 3300 Military Construction; 3400 0&M , AF; 3500 Military Per-
sonnel, 3600 I~)T&E; 3700 Military Personnel , AFR; 3730 Military Construe-
tion, AFR; 3740 0&M, AFR; 3830 Military Construction, A~3: 3840 O&M , ANG:
3850 Military Personnel , ANG: 0030 Retirement arid 0070 Fami ly Housing
(22 :58—66) .

2ThS DOD program are as are as follows: 1-Strategic Forces : 2-Ge~~ral
Purpose ; 3-Intelligence & Cai~~inication; 4-Airlift /Sealift ; 5-Guard and
Reserve Forces : 6-Research & Devel~~inent ; 7—General Supply and Maintenance ;
8-Training Medica l Other Personnel; 9-Administration and 10-Support of
other Nations (22: 32-35).
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a central category for accczmodating as needed items. By using the mission

area approach the Air Force can penetrate to the lowest tier necessary in

search of critical needs . Thi s structure is illustrated in Figure 19.

FIGURE 19.
MISSION AREA APPROACH

UNITED STATES AIR FORCE

_ _ _ _  _ _ _ _  _ _ _ _  I I
MISSIONS STRATEGIC TAC AIR ] MOBILITY [ ~~~~ CENTRAL

I I _ _ _ _  _ _ _ _  I
AIRLIFT RECON ~C0U NTER AIR] ~INT ERD ICT ION~

_ _  _ _  I
1~~TARG E T TARGET I DEFENSEOBJECTIVE LOCATION DEST [ PENT

I _ _

ELEMENTS or FIXED MOBILECRITICAL TARGETS 
F 

TARGETS PATH FOR DETERMINING NEEDS/PRIORITY

SCURCE (23:1 11)

Mission objectives can r~~ be written in specific terms. In the example

a cniparison is needed to determine the importance of finding fixed versus

finding mcwable targets in the close-air-support mission . Within this

context the overall needs of the Air Force can be identified in terms of

mission and can be ranked according to priori ty. While this approach

serves to surface needs fran the bott ans up through the mission areas it

fullf ills ancther function as well. To illustrate this point the overall
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straget y and policy for the Carter Administration in terms of budget and

long range planning is interpreted as being based on two concepts : (a) zero

base budgeting and (b) the allocation of the total federal budget in a

manner similar to and through a system like the DOD program structure of

mission areas. Before covering point (b) a brief review of zero base budget-

ing is in order.

Zero Base Budge~4pg

In a nutshell, zero-base budgeting has been defined as:

An operati onal planning and budgeting process which re-
quirés each manager to justify his entire budget request
in detail fran scratch [hence zero base] and shifts the
burden of proof to each manager to justify why he should
spend any sore noney at all. This approach requires that
all activities be identified in “ decision packa qes” which
will be evaluated by systematic analysis and ranked in
order of importance (24 :12).

During the Md~anara era the Department of Defense budgeting oolicy evolved

fr an the old traditional approach of fixing on what was spent, extrapolat-

ing these spendin g levels, escalating than for various factors such as

inflation, salary and wage increases , etc., and then adding for new pro-

jects and programs. During the ear ly 1960 ’ s this system fo’ budgeting was

replaced with the current PPBS. However, the major emphasis here has been

towards planning and the long range estimates for maintainin g the military

force structure. In general, it has acccvplished the objective of formaliz-

ing the operating budget but usually lacked the indepth perspective into

priori ty requirements according to mission areas . In the past, programs

have been adequately identified , cost justification has been established
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against strategic needs and in the majori ty of cases resul ts in terms of

a system has been the outcare . However , this insthodology can and should

be augnented . The continuing slowdown of resources due to the nultitude

of ca~~eting elare nts previously discussed and the require nents to improve

the nation ’ s investment policy dictate this course of direction.

A primary feature of the zero-base budgeting concept satisfies this

requireirent for augnentation. This feature is the identification of de-

cision packages early in the planning cycle. These packages can be struc-

tured as was indicated in the case for nobile and fixed targets in the

close-ai r-support mission area. Again , by employing this concept, the

canplete spectrum of issues at the lowest tier can be canpared and a

priori ty assigned. Through this system then a grass root or bottcws up

determination on priority can be achieved.

In general, the process then serves a two fold purposes. It provides

an approach for priori ty in the case for zero-base budgeting and it also

can be used to identify mission element needs in keeping with the require-

t ent in DOD Directive 5000. 2 It further serves to address the criteria -and

issues which wer e outlined in the Secretary of Defense letter of April

1, 1977 , which was discussed previously.

The methodology for augmenting the AF , Services , and DOD needs can be

expanded, and the hierarchy elevated to include the total Federal sector .
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This proposition is displayed in Figure 20.

FIGURE 20.

EXPANDED MISSION AREA APPROACH

EX ECUT IVE DEPARTMENT 1
I I I _ _ _ _  I

NATIONAL I DEPT OF I I DEPT OF 1 DEPT OF~~
1 1 DEPT OF OTHER DEPTS I

AGENGIES HEW ] TRANS HUD DEF j — — — —, 
J 

OTHERS

I I I
I DEPT OF~~’ DEPT OF I I DEPT OF ISERVICES ARMY NAVY AIR FORCE

I I I _ _ _ _  I
CONFLICT I LIMITE ~~~I LIMITED GENERAL 1 1 LIMITED I LIMITED I
FORMS WAR ! J WAR 2 WAR WAR 3 WAR 4

I _ _ _ _  I _ _ _ _

MISSION I STRATIGIC I 
~ EN PURPOSEI INTELL & I I AI RLIFT i~

l OTHER MAJOR FORCE PROGRAMS
AREAS J OPERATIONS ] OPERATIONS COMM I I SEALIFT J 

I _ _ _ _  I _ _ _  _ _ _ _r CLOSE AIR I I 1
FUNCTIONS AIRLIFT ] RECON ~COUNTER A IR~ SUPPORT 1INTERDICT IO N1

_ _  I _ _

OBJECTIVE I TAR GET I DEFENSE I I TARGET
LOCATION j IPENETRAT IO

~J [ DESTRUCTION I

I 

-

_ _

I FIXED 1 I MOBILE PATH FOR DETERMINING NEEDS/PRIORITYCRITICAL ISSUES J TARGETS TARGETS J

As was previously stated the problem under the specific mission area was

to improve the force capabili ty for defeating fixed and tovable targets.

Establishin g a priori ty for the relative izr~ortance of each is essential
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in the event that a deficiency exists. Once this priority is established

it can be addressed in terms of a mission element need. Obviously this

approach would al low a corrparison across the services in terms of mission

and in cases where similar needs exist joint efforts and priorities could

be established. This system theoretically includes a ca~parison through

the horizontal network and considers’ the needs of other sectors or agencies

such as NASA, ERD?~ or the new energy administration. Furthernore, it

provides identification in terms of resource allocation. Within this con-

sideration the Federal Budget can be addressed and a first approximation

made on fund distribution. In this case the flow is f ran the upper level

of aggregation to the lowest tier. Using the arguments previously dis-

cussed in the trends section and assuming that the total Air Force budget

bogie will remain at about 30 percent of the total budget, a fixed dollar

anount can be allocated to each mission area. This artount can be further

allocated to the lc~~st levels within the high level hierarchy strüctüre.’

following this technique a second check can be made. The estimating process

conducted by the Air Force under the PPBS approach during the POM phase

can be further corroborated. The question of how to best allocate each

incr eitent of noney will always be difficult. Marginal benefits must sane—

how be addressed and the answer will usuall y be scenario dependent. }~~~~
-

ever , the current procedures for budget allocation can be iuproved by

taking the ZBB approach , structurin g priorities fran the grass roots level

and reinforcing the PPBS proces s through the mission essentia l need

statement. ¶[t~norrow ’ s pr ogram manager must understand this process and the
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elenents contained therein to be able to successfuUy cclrpete for dollars

for weapon system acx~uisition.
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SECPION VI

A TEST CASE

The Very Large Airplane

In conclusion a hypothetical case will be discussed and tested

against the requirement for ZBB and the MENS. Information contained in

Rand’s Report (R-1889-AF) dated December 1976 will be used extensively.

This report deals with an Evaluation of Very Large Airplanes and Alterna-

tive Fuels. This report was the result of research conducted jointl y by

Rand and the Aeronautical Systems Division of the Air Force Systems

Catirland under the Deputy for Develc?rtent Planning (ASD/XR) . This study

contained a two fold objective:

a. Evaluate very large airplanes in the context of existing
and potential future Air Force missions.

b. Determine the nost attractive alternati ve fuels for airplanes
of this type.

The potential need for this type of aircraft cane to light as a resul t of

the Air Force New Horizons II study. This study suggested that:

• the capability to deploy canbat units worldwide, without
reliance on foreign bases , may soon emerge as a definite
requirement. Such an operational capability ~substantially
exceeds that provided by any contanporary airplane. Rather ,
an airplane with a maxinun gross weight in excess of one
million pounds the working definition of a very large air’-
plane (VLP) may be needed. Given historical trends, air-
planes of this size could becate operational as early as
1985.

The widespread recognition of the ultimate depletion of
U.S. petroleum resources further suggests that a very large

46 

---- -
~~~~~~~~~~~~~~~~~~~~~ 

- . -‘-— --



airplane might benefit fran the enploynent of a fuel other
than a conventional hydrocarbon jet fuel (JP ) refined fran
crude oil. Energy considerations are becczning increasingly
important. In fact , the Department of Defense recently
directed that the concept of energy-effectiveness be in-
cluded with cost-effectiveness when the re lative merit of
alternative weapon systems is being judged (20: ix)

It is interesting to note that the needs stated here cross several dattains.

The application of this type of system could easily surface through mission

area needs in the following categories.

1. - Heavy airlifter

2 - Tankers

3 - Missile launcher

4 - Tactical battle platform

5 - Maritine Air Cruiser

6 - Carunand, control and ccxrinunication platform (C3)

Technically , to x~~ly with the intent of the EX)DD 5000.2 the MENS would be

generated prior to considerations for hardware and could include any or all

of the above six categories. In addition, it is conceivable that the Army

could list airlift support as a mission need and the Department of Energy

could test the developnent of alternative fuel sources for aircraft as a

mission need. This need could also fall within the sector of a mission need

fran the Department of Transportation.

Each of these agencies could properly address the mission threat, re-

quirement, existing and planned capabilities , asses~ nent and impact of

staying with the present capability, progr am plan to identify and explore

canpetitive alte rn ative system concepts and a general statement for
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resources required to meet a Milestone I review.

Using the Air Force as the agent then the alternatives would follow

the lines of those proposed in the study. Very large airplane (VLA) de-

signs using either conventional hydrocarbon jet fuel (JP ) , liquid hydro-

carbon (ri! 2 ) ,  or liquid methane (LCH2 ) chemical fuels were three alterna-

tives. A fourth alternative was added and consisted of a nuclear powered

VLA. The life cycle cost estimates of each option is presente d in Table 4.

TABLE 4.
VERY LARGE AIRCRAFT LIFE CYCLE COST ESTIMATES

______________  

(BILLI ONS OF 1975 DOLLA RS) 
________________

ALTERNATIVE AC QUISITION COST 20 YEARS O&S TOTAL LCC
VLA • J P 15.5 - 16.4 31.9
VLA -LCH 4 16.5 18.8 35.3
VLA~LH 2 13.6 21.3 34.9
VLA -NUC 32.1 24.6 56.7

NOTE: FOR 112 UE AIR CRAFT AT 2 HOURS PER DAY AVER AGE UE RATE

SOUR E (25:8 3)

Based on this information then the Air Force could proceed into

the Milestone 0 phase . it is assumed that a need has been demonstrated,

a priori ty assigned and, based on initial cost estimates, the impact of this

program on the budget and force structure established. A program manager

can now be selected ! The test of the validi ty of this system now cares

as the program evolves and proceeds through the aoguisition cycle. If costs

overwheiin priori ty or if other sore cost effective options develop the
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fate of the effort would obviously be determined. It would likely experi-

ence a denise similar to that of the B70 , Skybolt, Manned Orbiting Labora-

tory (MDL) or any other technicall y feasible and desirable but cost pr obi-

bitive programs which have been cancelled prior to production.
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SU~~~RY

It is clear that the Soviets are investing heavily in defense. They

have documented a policy of attaining both qualitative and quantitative

weapon superiority. This situation has done little to prarote detente.

~~ile the USSR continues to increase allocations for defense and spends a

greater portion of its G~P for inproving its weapon arsenal, the US is

following a sore conservative course. Our policy for defense has been

structured as if detente existed. The president’ s proposal for a defense

budget which grows at the rate of three percent per year in real terms

allows for only limited inprovenents and restrictive growth . Liberal

estimates assure that this country and the USSR are currently at parity

in terms of national defense capability.

The threat trends indicate the need for force improvements, weapon

system modernization and investments in equiprent for defense. These

goals will not be achieved unless new budget levels are autborized and

implemented. The opportunity for any type of new major military weapon

system hinges on this change .

We are maintaining a declining posture relative to the Soviets ’

technology and R&D for defense. They outstrip the US by over a factor

of two in these areas . The viability of major weapon systems develop~~nt

pivots on inprovenent in the technology area.
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Factors such as inflation , the pressures invoked by the social sector

to diminish treasury outlays for military needs~ and the drastic rise in the

cost of military systems cczripound the problem. It is questionable that

the proposed raise in the defense budget (three percent per year ) can off-

set the problems brought on by these negative factors. Certain means

do exist to cope with these burdens but no alternative on the horizon offers

a total solution. Jointly funded programs, Foreign Military Sales (FMS) ,

innovative incent ye contracting, reduced system life cycle cost through

improved trenagenent techniques are sate of the sore pranising alternatives.

Cost avoidance appears to be the main benefit of the L02 approach

The case for accruing savings thus allowing additional funds for systems

aoguisition is attractive but ther e are uncertainties. Feedback mechanisms

rr~st be improved to be able to draw firm conclusions about LCC. I~breover,

the personnel portion of a systems LCC is essentially rigid and savings

thro ugh manpower reductions are limited due to the impact on effectiveness.

Energy factors play a role in the future since additional manpower may be

required to function as a substitute for machines which require fossil fuel

for operation.

Military service needs and the weapon systems aoguisition process ar e

going to be severely tested as a result of the Mission El~~~nt Need State—

rrent (MEN S). Zero Base Budgeting (ZBB) offers what could be constructive

chan~~s to the planning, progratining and budgeting process. However , the

full impact of the MENS and ZBB is unknown. The Air For ce has been using

an approach similar to ZBB and appears to be the best prepared service
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to iirplenent the new requirement. Identification of priori ties for systems

needs are a key feature of the ZBB method. Using ZBB as a baseline and

following a top down process has the potential for a fixed budget operation

which could be applied to the DOD and military services by the administra-

tion.

Using this approach , the three percent growth rate for defense

could be closely monitored and allocations to priori ty package s within key

decision units coUld be carefully apportioned. This method presents an

opportunity for improved repr ograxrrn ing and possibly sore efficient outlays

if additiona l funds are needed for systems aoguisition.

In conclusion future program managers will be faced with )cnown

elements and trends which decrease the chance for successful program can-

pletion. The uncertainty and unknown elenEnts are ther e also. These

circ~ii~ tances mitigate agains t the case for large weapons system pro-

curenent. r~oreover , the balance is driven further in an unfavorable

direction since the solution to the problem is mainly time and money

and the forecast is for limited funds and insufficient tine!
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