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EXECUTIVE SUMMARY

With the current budge t constraints , the upgrade and improvement

of weapon sys tems alread y in the fie ld has become a viable alternative

to the design of new equipment. In addition , the cos t and time de lays

assoc iated with the development and fie lding of a new weapon system

adds cred ibility to the need for a stronger Produc t Improvement (P1)

Program.

F Wi thin the Army , equipment improvement is -
~ big business. For

Fiscal Year 1977 through 1983, the Army h~ s projected P1 funding  re-

quireme~tt s of $S.o1l billion. Currer.. procedures for the forecasting ,

budgeting, and expenditure of fur.ds are comp lex . Guida nce provided by

the Congress and DoD and implemented by the Army has ca used the Program

Manage r (PM I to ini t i a t id int en siv e funding management procedures . For

examp le , th€ lunds .I( ( de d to  finance .i particular P1 may be controlled

through as many is six dif fe rent appropriations . Thus , in tensive funding

managemel’t is required to ensure that the various appropriations are re-

ceived when require i durin )& P1 deve lopment.

This re port addresses problems encountered by the PM in the initiation

o f a P 1. Two separate examples are discussed. The first deals with the

out-of-production M 551 Sheridan Armored Reconnaissance Vehicle . The

discussion includes the development of a Master P1 Proposal , encompassing

56 separate improvements with an estimated cost of $45.5 million . The

second examp le presen ts management decisions to be resolved by the PM M60

Tanks in the app lica tion of a P1 for the N 60A 1E3.

The report conc ludes with a discussion of two alternatives to the

curren t comp lex funding procedures. The first alternative would place all

— ii —
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P1 money in a central appropriation and eliminate the by-line justi-

fication to Congress. The success of this proposal is rather doubtful .

The second alternative would permit P1 modification kits to be procured

and installed with Procurement funds. This al terna tive , currently

under conside ration by HQ DA, would provide for more e f f ec tive management

of P1 funds at the PM level.
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SECTION I

INTRODUCTION

Purpose of the S tudy P r o j e c t

Eve r since the f i r s t  wheel came o f f  a caiss )n during the heat  of

ba t t l e  there have been discuss ions  between the users  and the deve lopers

ove r equi pment improvement .  The ques t ion  to be resolve d i s :  should the

wagon wheel be mod i f i ed  w i t h  an improvement  or shou ld  a new and b e t t e r

caisson be designed , deve loped , and f ie ld e d  In  mode rn t i m e s w i t h  the

rapid change s in t e c hn o l o~~v and  t he quant i t v  I ~~~~~ i c . i t e d ‘~~id~ c ts ”

ava I lab le , the tendenc y has h~ t ow .i rd t hi i t  I i  I de I ~ t i vi.

equipment w i t h  new , bet  t i r  , and mor e ~ xpi ti l v i  ~~ii i t t  t . The cost  and

time involved in th e  dev lopmt t t t  t i l  i i , - ’. ~~ i n t  ~as ~ omt• a source  of

growing concern  to ( o n ~~rt ss and  the A tin y L~~. t  r . On .~7 May 1977 , Army

Chief  of S t a f f , Gen e  r u  B e r : i . i t d  ~ . No r ’i , i t  i~~~ dd ttss t o  t h e  A t l a n t a

IV Army/ In du s  t r u  1 E x .  e u t  i vi. Semi 1.1 : ii. id t it I o I s 1 & oTyIn~ fl t s . ‘‘Now

let me kick o f f  some c on c er n  i n  t h e  Arm y i d  d t t  ~ I t  d u t  F i t s  m u t u a l

area of i n t e r e s t  i n t  wt ~pt nd i i  t much  t imi (It Vt lop ing ,

t e s t i n g ,  and eva lua t ing  new equ ipm en t  n i t  i~ r than improv ing  a proven

product . ” (1:31) 1

The app l i ca t ion  of imp rovements to prove n p r o d u c t s  has become a bi g

business in the Army . Headquar ters , US Army M a t e r i e l  Deve lopment and

Readiness Command (DA RCOM) has the responsibility f or managemen t of the

Army ’s Produc t Improvement (P1) Program. Significant growth has

1. This no ta t ion  w i l l  be used throug hout the report for  sources of
quotations and major references. The first ni.~mber is the source listed in
the bibl iography.  The second numbe r is the page in the reference . 
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occurred in the P1 Program since FY 72 when the Program reflected 191

Produc t Improvement Proposals (PIP ’s) totaling $133 million . (2:13)

The value of the P1 Program for FY 78 is projected at $810 million (3:27).

DARCOM has projected P1 funding requirements for Fiscal Years ‘79 through

‘84 at approximate ly $6 bi l l ion (3 :4 ) ( 19 )

Al though the selection of the PIP is a viab le alternative to the

deve lopment of new equ ipmen t , the initiation and comp le tion of a P1

Program is dependent upon the considera t ion of many significant factors.

Design , deve lopment , testing , evaluation , procurement , app lication , and

funding are all func t ions tha t contribute to the fie lding of a successful

P1 Program. Funding is an area common to a l l  of the func t ions . Too often ,

t h~ deve lope r, a rme d with the enthusiasm and support of the user , prepares

a PIP on ly to find that the lack of funds may jeopardize the entire pro-

gram. In marty cases , availability of funds may become the driving factor .

A shor tage of fund s may we l l  cau se program slippage and could result in

the u l t i m a t e  cancellation of the program.

T he purpose of this pape r is to look at the funding proce dures

associated with the support of a P1 Program . Through the year s, the Army

ha s had difficulty in effectivel y and effic iently funding PIP’s. Whi l e

the re are indications that this prob lem still exists , DARCOM is aware of

the d i f f i c u l t i e s and has proposed seve ra l alternative solutions for  review .

Specif ic  Goals of the P ro j ec t

Sp e c i f i c a l ly addressed w i l l  be the abil ity of the Army to suppor t

c u r r e n t  year r equ i r emen t s  w i t h  a bud get  deve lope d in a past year .  Since

the Bud get Cycle takes 29 months from s ta r t  of the Planning Phase to the

b e g i n n i n g  of the f i s c a l  year , cons iderable  overlap occurs between the

bud get e f f o r t s  of var ious f is ca l  years .  (4 :OSAM 14) As a resu l t , unde r



current fiscal policy at any given pe riod of t ime , the Army is expending

FY (Current Year) funds , working with Congress for the enactment of

FY (Year + 1) funds , programing FY (Year + 2) funds and p lann ing

FY (Year + 3) funds. Agains t this f iscal policy it is difficult to

iden tif y a user related problem and deve lop a P1 Program in the Current

Year and obtain adequate funding support in the Current Year and FY (Year + 1).

An additional goal of this Project will be an evaluation 01 the impact

on the acquisition process of changes presently proposed by HQ DARCOM.

Definitions

Produc t Improvement Proposal (PIP) - Proposed configuration change
involving substantial engineering and testing effort on major end items
and depot repairab le components or changes on other than deve lopment items
to increase system/combat effectiveness or extend the useful military
life . (5:A—4)

“In” or “Out-of-Production” - “In production” means the end item is still
be ing produced for Active Army inventory whe reas “out-of-produc tion” means
it is no longe r in production for Active Army inventory. Both phases
app ly onl y to the fiscal year(s) for which the product improvement funds
are requested. (5:A-4)

Program Objective Memorandum (POM) - A memorandum in prescribed format
submitted to the Secretary of Defense by the Secre tary of a Military
Department or the Director of a Defense Agency which recommends the total
resource requirements within the parameters of the published Secretary of
Defe nse f i sca l  guidance. (8:4)

Five Year Defense Program (FYDP) - The official program wh ich summarizes
the Secretary of Defense approved plans and programs for the Department of
Defense . The FYDP is published at least once annually. The FYDP is also
represente d by a computer data base which is upda ted regular l y to reflect
decisions. (8:3)

Joint Strategic Objective s Plan (JSOP) - A document prepared annually whi ch
provides the advice of the Joint Chiefs of taff to the President and the
Secretary of Defense on the military str&~t.~gy and force objectives for
attaining the national security objective of the United States. In addition
to recommendations on major forces , it include s the rationale supporting
the forces and assessment of risks associated therewith , cos ts and manpower
estimates , and other support ing data . The JSOP is published in three volumes:
I — Strategy, II - Analysis and Force Tabulai . ons , and III - Free World

F Forces . (8:3)

— 3 —
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Scope and Limiting Fac tors

This paper will address funding app lications and restrictions of

Army Produc t Improvements . The funding impac t on a large in-produc tion

program and a small out-of-production program will be discussed. Informa-

tion was gathered from existing regulations and guidance documents, a

document search of the De fense Documentation Center , per sonal expe rience

by the Author while working in the M 551 Project Office (1974-1975), and

by conversations with personne l assigned to HQ DARCOM. Information was

not obtained from other Army Act ivities and field commands because of the

constraints on time .

— 4 -
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SECTION II

BACKGROUN D

Purpose of the Product Irnprovement Program

The United States Army is tasked with the requiret~en t to develop and

f ie ld  the equi pment necessary to support the mission s assigned by the

President and endorsed by the Con~ res s. The success of the Army ’s develop-

ment and acquisition program depends upon the coope ration and support of a

number of Major A rmy Commands . These Commands include : the mater ie l

develope r - HQ, US Army Materie l Deve lopment and Readir~t ss Command (DARCOM);

the doctrine /user - HQ, US Army Training and Doctrine Command (TRADOC); the

CONUS user - HQ, US Army Forces Command (FORSCOM); and the OCONUS user -

Major Overseas Commands.

Army mater ie l , w h i c h  no longe r meets the Users ’ needs , is identified

and the pertinent defic iencies provided to the Developer. In the past

years , equ ipment deficiencies have been resolved in one of two ways .

Changes have been brought about eithe r through the deve lopment of an

improvement to correct the deficiency or by deve lopment of a new rep lace-

ment piece of equipment or comp lete weapon system. If the equipment is

de termined to be def icient because o f technolog ical lag , a revision of

dep loyment techniques and concepts ,or the identification of a new Threat,

the n equi pmen t rep lacement may be the only alternative . This course of

ac tion will require an Army commitment of money and othe r resources over

an ex tended period of time and result in the initiation of the materie l

acqu i s i t i on  process .

In today ’s f is cal l y constrained environment the current tendency

appears  to be more incl ined to lead away from new de ve lopment and encourages

— 5 —
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the improving of equipment already in the f i e ld .  Two main reasons for this

are the p o t e n t i a l  reduction in both cost and time to f ield the improvement .

On 27 April 1977, in a speech at the National Bureau of Standards , Deputy

Assis tant Secretary of Defense (MA) Jacques Cansler stated: “An obvious

shor tcut in the acquisi tion proces s and a t low risk is through improvements

to alread y existing equipment We may, in the future , be forced to this

approach for f iscal reason s as much as for our desire to f ield a capabili ty

sooner .” (6:33) These two factors of cost savings and time reduction may be ,

in themselves , sufficient justification for favorab le conside ration of

deve lopment improvements to an alread y f ielded weapons sys tem as the mos t

accep tab le course of ac tion .

It should be understood that be fore a P1 Program is initiated there

must he a requirement identified or an establishe d and proven need. As

defined in current regulations there are six bas ic  ca tegor ies  into which

justification requirements for new P1’s are identified. The categories

are: safety; new tactical operational USER requirements ; combat effective-

ness (mission oriented); improved reliability and maintainability ; cost

produc tion (production/logistics); and a gene ralized category of standardi-

zation , compa tibility , others . (5:B—3) These separate categories will not

be discussed further within this report . Major Alexander has given a good

exp lanation of the six categories in his report. (7:5)

Curren t Funding Policy for Produc t Improvement Proposals (PIP’s)

The current  funding pol icy for PIP’ s is out l ined in AR 70-15 , dated

1 April 1975. Al though AR 70-15 is unde r revision , this gu idance s t i l l

prevails to the MACOM’s (major Army commands & DARCOM Commodity Commands).

- 6 -



A review is made by DARCOM of each PIP submitted by a MACOM. The

intent is to determine the purpose of the PIP. In addition , a review is

made of the end item to determine : production status (in or out of pro-

d u c t i o n) ;a n d  whether  improvement app lica tion will be made in the field

as part  of a modif ica t ion  k i t  or as part  of a depo t r e t r o f i t  program .

This analysis is necessary to permit the programming of funds to the

appropriate category . Funding categories in support of the P1 Program

include : (3 :2 ,3)

Maj Eng: Procurement engineering f unds used for engineer ing o f
produc t improvements for  end items which are in production or scheduled
for production .

Maj HEM: Procurement hardware funds used to procure produc t
improvement ki ts .

Proc Sec: Procurement secondary funds used to purchase spare
parts  support for  p ro jec t s .

RDTE: Research and Deve lopment funds  used fo r  deve lopment of
produc t improvements supported by new r equ i r emen t s .

Stock Fund: Funds used to purchase kits for stock fund items
and for support items which are stock funded .

32207: Funds used for app lica tion of product improvement kits
for  end items out of production . (OMA 7M)

32897: Funds for t r a in ing  in use of produc t improvement k i t s .
(OMA 7M )

38017: Funds used for eng inee r ing and prototype deve lopment for
items not in production . (Except stock fund items)(OMA 7N)

7 S AppI: Funds used for application of kits for stock fund items .

7 S Eng: Funds for engineering improvements to stock fund items.

The actua l effort to accomp l ish a produc t imp rovemen t is divided in to

two phases. Phase I will address all ac tions taken prior to actual produc-

tion , applica tion or procurement of modification kits. As such, Phase I

— 7 —



includes work done under rede sign , deve lopment , engineer ing,  test , and

evaluation. Phase II is initiated with the release of any engineering

changes to equipment in production . For that equipment out of pro-

duc tion i t wil l  inc lude the publishing of modif ica t ion work order s

(MWO ’s) or other documents authorizing the mass app lication of the change .

From the general statements outlined here it is apparent that , de-

pending upon the nature of the proposed improvement and the current

status of the major end item , a number of separate funding categories

may be involve d . Later within the report the app lication of funding re-

quirements will be presented for two separate weapons systems: one in

production , the M 60 Tank ; and one out -of-product ion, the M 551 Sheridan

Armored Reconnaissance/Airborne Assault Vehicle . In that analysis the

app lication of funds by catego ry will be discussed.

Current DoD Budge t Cyc le

The approve d funding p lans and programs of the Depar tment of De fense

(DoD) are summarized b y the Secre tary  of Defense (Sec Def )  in the Five

Year Defense Program (FYDP).  In te rms of funding da ta , the FYDP provide s

cost data and information for prior , current , and succeeding fiscal yea rs .

Spec i f i c a l ly inc luded is the information on costs for the prior fiscal

year s, current fiscal year , bud get year , and the four succeeding fiscal

years . In addition , the Soc &f issues on an annual basis , tentative

Five Year Fiscal  Guidance to de f i ne the total f i nancia l cons traints

within which the DoD force structure will be deve loped and reviewed.

Following review of the Join t Stra teg ic Objec tive Plan (JSOP), the Sec Def

issues revised f i s ca l  guidance to the Secretaries of the Military Depart-

ments.

- 8 -
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The Secretary of the Army (Sec Army), as well as the other Service

Secretaries , part ic ipate in the deve lopment of the revised fiscal guidance .

“In developing the revised fiscal guidance , considera t ion wi l l  al so be

given to the current budget , the FYDP , program deferrals , inflationary

trends , gross national produc t es tima tes , and other economic considera-

tions.” (8:6) For p lanning purposes , the Sec A rmy conside rs as f i r m ,

the to tals of the f iscal  guidance for  each program year .  For increased

flexibility the Sec Army is authorized to reallocate funds between major

mission and support categories un less specifically re stric ted by Sec Def

guidance .

On an annual basis , the Sec Army prepares and submits to the Sec Def

a Program Objective Memorandum (POM) which reflects guidance outlined in

the JSOP and modif ied by the Sec Def .  The Army POM is intended to support

total program requirements and provide cost data to support these require-

ments. In addition , justification and rational are provided for any pro-

posed cha nge s to the previously app roved FYDP . These procedure s permit

the Sec Army to revise the POM submission provided there is sufficient

rational to show that the revisions would prov ide a better balanced pro-

gram and the recommended POM changes will be received , processed , and

anal yzed pri or to a Sec Def decis ion on the original POM. Al thoug h it is

possible to make change s to the POM, procedures are so defined that only

those changes which will have a significant impac t on the Army mission will

be considered or initiated during the same year. The majority of newly

iden tified funding requirements are held and submitted in the subsequent

year POM.

— 9 —
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Because of the comp lexi ty of the DoD Bud ge t Cyc le a number of

bud geting act ions re la ting to separa te years arc taking p lace at the same

time. A t any given period of time the Army is doing : funding p lanning for

one year ; programming and budgeting for a second year; preparing for bud-

get enactment for a third year; and , budget execution in the fourth year.

This comp lica ted bud ge t process is graphicall y por trayed in Figure 1.

(4:14 /B2)

- 10 -
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BUDGET CYCLE OVE RLA P

Since the Budget Cyc le takes 29 months from start of the Planning Phase
to the beginning of the fiscal year , considerable overlap occurs between
the budge t e f f o r ts of various fiscal years. For instance, as dep icted
in the char t be low , in June of each year , one f iscal  year is in its
Execution Phase , the next is in its Enactment Phase , the next in its
Programing Phase , and the last in its Planning Phase.

1976 1977 1978
_____ ~1FI M I A I M I JI J J A I S I O I N I D  JI FI M f A ~ M I J I J I A I S I O I N I D  J I F I M I AI MI JI J I A I S I O I N I I

~y 1977 ~I N H I I I I (  I f l I H I H I L  
______________________

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~i !~~T T 1 ! I 1IH IU 
_________________

FY 1979 -j, - - ~~~~~~~~ 1.~~~~~ i i T h ~~ ii

FY 1980 -~~ • -
-

“1 1981

Fi gure 1

LEGEND

_________ 
Planning Phase

2~ A Programing Phase

_________ 
Budge ting Phase

_________ 
Enac tmen t Phase

I Execution Phase
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SECTION III

A REVIEW OF PRESENT PROCEDURES

Introduction

As previously sta ted , fund ing for an approved P1 Program is app lied

in two phases . Phase I deals with engineering and testing while Phase II

suppor ts procureme n t and app lication. However, eac h Phase is funde d

separa tely and close coordination and funds management is needed to ensure

that the improvements that are deve loped and procured are app lied to the

equipment in the field in a timely manner. For examp le , deve lopment and

procurement of an investment type improvement will be funded by the Pro-

curement appropriation but money for installa tion wil l  be funded by the

Operations and Maintenance - Army (OMA ) Appropriation .

This split funding procedure causes problems in the overall fielding

of the P1. Funding requirements are identified by project and by type of

funds . In budget preparation , similar f unds are summariz ed and iden ti fied

by program elements . As a resul t , in the examp le provided , the proc urement

funds will be lumped into one category and the installation funds into

another. If a schedule change or slippage should occur in the deve lopmen t

or procureme nt it will  require that this change al so be re flec ted in the

OMA funding for  app lication . If an adjustmen t is not made , the bud get

w ill provide OMA funds for application while the improvement is still

under developmen t and no t read y to app ly. Since OMA f un~!s are appropria ted

on a one year basis , this could result in the Army losing the app lication

money. For if the OMA funds are not obligated in the year proposed they

will be withdrawn . A similar problem occurs when the deve lopment and
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proc uremen t are comp leted on schedule ; however , a budge t cu t in OMA has

reduced or elimina ted the app lication funds . When this occurs the Army

has two options: diver t approved fund s for improvemen t app lica tion from

another lower priority program; or stockpile the NWO ’s and wait for funds

to be approved from the next year ’s budget. The disadvantage of the

second alternative is that equipme n t improvements are de layed for an

addi t ional year. Mr. Rober t Ruth , DSMC 76-2 , prov ided a c omprehensive

report on the problems assoc iated with the management and installation of

MWO ’ s.  (9)

In pas t years , the realization of a smooth and efficient P1 Program

has been hampered by the complexity associated with the multiple funding

requirements of PIP ’s.

Multiple Funding Requirements

In December 1975 , HQ US Army Materie l Command (AMC), the previous name

of the current Army deve loper DARCOM , convened an Ad Hoc Study Group to

look into the improvement of the P1 Program . One area discussed was the

diversification in effort and funding authority required in order to

develop and field a successfu l PIP. The Study Group noted: “Because of

Congressional , OSD , and DA dic tates , the funds needed to finance a parti-

cular PIP may be controlled through as many as six d i f f e rent approp riations

(i.e., RDTE , PEMA , OMA , OMNG , OMA R , and the Stock Fund).” (2:29)

The total involvement in programm ing fund s to suppor t a P1 Proposal

is indic ated in Fi gure 2 which descr ibes Phase I , Eng ineering and Testing .

(2:31) The mul tiple funding requirements associated with Phase II, Pro-

curemen t and app lica tion are presented in Figure 3. (2:31, 32). Wi th so
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CURRENT PIP FUNDING

1. PHASE 1 (ENGINEERING & TESTING)

A . DEVELOPME NTAL P1 RDTE

B . NON-DEVELOPMENTAL P1

(1) IN-PRODUCTION

a. INVESTME NT TYPE ITE M PEMA

b . EXPENSE TYPE ITEM (ASF ) OMA 7S

(2)  OUT -OF-PRO DUCTION

a. INVE STME NT TYPE ITEM OMA 7M

b. EXPENSE TYPE ITE M (A SF) OMA 7S

Fi gure 2
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CURRENT PIP FUNDING

II. PHASE II (PROCUREMENT & APPLICATIO~L)

A . CUT INTO PRODUCTION

(1) INVESTMENT TYPE ITEM PEMA

(2 )  EXPENSE TYPE ITEM ASF

B. AP7LY TO EXISTING ASSETS

( 1) PROCUREMENT OF KITS /FDT

a. INVESTMENT TYPE ITEM PEMA

b. EXPENSE TYPE ITEM (ASF) ASF

( 2 )  APPLICATIO N lABOR OMA

a. SKILL LEVEL 7M AMC
MECH vs NON-MELUL_ 7S AMC
DEPOT LEVEL vs BELOW DEPOT 7M OTHE RS

b. LOCATION/OWNERSHIP 7S OTHERS
CON1J S vs OCONUS P1 , P2 OTHE RS
INVE NTORY vs USERS HANDS P3 , P8 OTHE RS

c. STOCK FUND vs NON-STOCK FUN D P9 OTHERS
d. ACTIVE ARMY vs NG/RES ASF (w)

ASF (CC )
OSF
OMNG
OMAR

OTHER SUPPORT COSTS

C . PRINTING OF PUBLICATIONS OMA 7M

D. NEW EQUIPMENT TRAINING OMA 7M

E . TECHNICAL ASSISTANCE OMA 7M

PEMA
F. TOOLS & EQUIPMENT REQUIRED TO SUPPORT OMA 7M

MISSION

G. REPAIR PARTS SUPPORT 

OMA 7S (AMC)
H, TRANSPORTATION OF ITEM TO RECONFIGURATION POINT . . . MISSION (OThE RS )

Fi gure 3

— 15 —

- -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~.



many funding categories to be conside red , the magnitude of the accounting

procedure s soon becomes apparent . Sched ule sl ippages , reprogram efforts ,

and new urgent improvement requirements all contribute to the frustration

reflected in P management. DARCOM has decentralized funding approval

authority by ing P1 budget and management , within specified dollar

thre shold s ,t ate Commodity Commands . While this provide s for

be tter management at the Commodity Command leve l it increases the frustra-

tion of total budget management . As a result , “An urgently needed repro-

gramming a~~~ion becomes a formidable  if  not an insurmountable  task , ” (2 :  30)

The full npact of this diverse funding is felt at the Program Office

(P0) 4.eve 1~ ’ Working in an environment where User satisfaction and the

deve lop~ent of a successful produc t are the driving fac tors , it is difficult

to o~ ient one ’s thinking to ensure that funding demands and restraints are

— 

4identified and resolved during the development of the P1.

— Identification by itself is not enough. If a program is to be

successful it is necessary that funding restrictions be eliminated or at

least reduced. In addition , each appropriation area has a Funding Baron

who must be pacified or p laca ted . These Barons must be recognized early in

the program deve lopment and there must be the realization that they will

make or break any PIP p lanned by the P0.

Exa mp les of two programs are provided to exp lain some of the fundi ng

difficultie s and decisions associated with a PIP.

Case History - M 551 Sheridan

The Armored Reconnaissance/Airborne Assault Vehicle , M 551, commonly

called the Sherida n is a light weight , air-transportable , armored
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reconnaissance vehicle . The Sheridan was deve loped to rep lace the M 41

Light Tank and the M 56 Self-Prope lled 90 nun Anti-Tank weapon .

The deve lopment contrac t for the M 551 Sheridan was awarded to

Cadillac Division , GMC , in June 1960. The first R&D design prototype

was del ivered in Dec ember 1961. The development con trac t was terminated

shortly after delive ry of Prototype 12 in February 1965. A multi-year

production contrac t was awarded in April 1965 to the Allison Division ,

GMC,with production to be accomplished at the Cleve land Army Tank

Automotive Plant. A total of 1662 vehicles were produced prior to

contract completion in November 1970. No subsequent production contracts

were awarded. An overhaul program was initiated at Anniston and Letterkenny

Army Depots in 1970. In Oc tober 1973 , Letterkenny comp leted the ir portion

of the program leaving Anniston Army Depo t the prime rebuild facilit y for

the Sheridan Vehic le .

In A p ri l 1974 , HQ AMC , directed the Project Office M 551 to conduct

a Mid-life Review of the H 551 Sheridan . In conjunction with the User ,

and othe r AMC Commodity Commands , the P0 M 551 cha ired a series of

meetings. The User was taksed to identif y their current problems , their

recommendations for improvement and their future operational requirements

for the Sheridan. The AMC community, as the deve lope r , was asked to

identif y proposed improvements intended to upgrade the overall RAM

(reliability, availability, maintainability) of the vehicle and weapons

sys tems . In subsequent joint meetings between the Developer and the User

a total of 56 specific improvements were recommended to provide time ly

corrective action to known system deficienc ies. These proposed improve-

ments addressed problems related to system performance , deficiencies with

— 17 —
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safety implications and proposals to improve the reliability, availa-

bil ity, and maintainability of the M 551 Sheridan . Tota l cost of the

PIP was estimated at $45.5 million over a six year period with an

immediate requirement for an estimated $6.7 million during the first

ye a r.

Although the Review was initiated in April 1974 , it was May 1975

be fore the Deve loper and User forwa rded a coordinated PIP to HQ DA with

the request that the program be initiated in FY 76. This submission to

DA was in fact a request tha t an additional S6 .7 million ($2.9 PEMA and

S3.8 OMA ) be added to a bud get currentl y unde r review by Congress and

read y for execution in less than 60 days . The response to this would

have been negative , causing an additional year in delay until the first

year ’s funding requirement could be submitted into the POM .

Fortunate ly for the P0 M 551 , a frequent attendee at many of the early

p lanning sessions was a HQ DA staffer vho served as the DASC (Dept Army

Systems Coordinator) for the PEMA A ppropriation . He was sympathetic to

the cause , recognized the need for Sheridan improvements , sensed a wimming

team , and was willing to gamb le . As a result , wh ile the P0 M 551 was

fi~ hting in the “Pits ’ with the User and othe r Developers , the DASC was

inking into the FY 76 POM a projected new appropriation of $2 .89 million

PEMA for the Sheridan PIP . Desp ite the objections of othe r DA Staffers ,

the DASC remained true to his convictions and was ultimately rewarde d in

May 1975 when the formal request finall y reached HQ DA. Because of the

support of this particular Financ ia l Baron , the Sheridan PIP remaine d in

the DA bud get and was funded in FY 76.

In the final anal ysis the P0 M 551 had seve ral strike s against him .
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The Sheridan was out of produc tion)so there was no contrac tor or pro-

duction base to call upon . Although the Sheridan had high visibility , it

was a ll had . Field commanders , worldwide , were demanding system improve-

ments with their demands being echoed by DA and AMC staffers . No one ,

howeve r , had stepped forward with an open checkbook and offe red to provide

funds  fo r  improvements . The PIP, f i na l l y approved by AMC and forwarded to

HQ DA, identif ied the requirement  and reques ted  f u n d i n g  t cove r the im-

provements.  Unde r the comp l i ca t ed  f u n d i  n . p r o c c du r ~ S in e f f e c t , f u n d s

were requi red  in ei ght  s epa ra te  f u n d i n ~ c a t e g o r i t s :  tw~ in PEMA ; one in

ASF; and five in OMA . Wh i le the battle of fuiidft. au th- ~ it v had been

won the real  war of  fund  in g  management  f o r  he Pro ~t c t Ut ice H 551 had

j u s t  begun .

The final measure of any program is i t s  success . I t  ~e~i ld  a p p e a r ,

from a report published ten months later , tha t the work of the PO H 551

and the confidence of the DASC were  justified .

“Current p lans require tha t app lication of all PIP ’s he made
by depo t teams in the field or by introducin g improved parts in
the system through supp ly attrition . Using ui~~t~ at-~ not ex-
pected to modify the vehic le . As we overview the t o t i l  H 551
PIP , what return can we anticipate upon comp let ion . \heve all ,
the program will upgrade approximatel y 1 ,550 H 551 Sheridan
vehicles with highly desirable improvements . The H 551 was p ro-
cured orig ina l l y at about a $313 ,000 unit cost. It is roughl y
estimated tha t acquisition of upgraded new vehicles in today ’s
h ighl y inflated market could almost double that f i g u r e . Total
PIP cost , including research , development , te st and eva luation ,
along with procurement and use of modification kits , is e~~ti-
mated at $81,300 a vehic le . The end produc t is expected to he
a vehic le exemp lary of RAM (Reliability, Availability , and
Maintainability) objective s of the U. S. Army Materie l Deve lop-
ment and Readiness Command (DA RCOM).” (10:19)
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Case History - H 60 Tank

In contrast to the M 551 Sheridan , the M 60 Tank program is a la rge

well established program . Recognized as the backbone of the Army ’s

fighting strength , P1’s proposed for the M 60 receive support at the

highest levels. In a report to the House Armed Services Committee on

“The Posture of the A rmy” , Secretary of the A rmy Hoffmann stated: “The

M 60A3 Produc t Improvement Program is designed to incorporate improvem~hts

into new production tanks on the assemb ly line and to modify existing

tanks with produc t improvements during scheduled vehic le depot overhaul.

The re are 10 major produc t improvements in the current program , making the

improved tank more cos t-e ffective and yielding improved accuracy aL long

range . The M 60A 3 w i l l  have a s t r i k i ng  improvement  in n i~~h t - f i gh t  i ng

performance ”. (11) The H 60 tank program is the largest P1 Program within

the Army in the category of Weapons and Tracked Vehicle s . The summary

funding for FY 77 through FY 83 is $924 million with $81 . ~ million pro-

grammed for FY 77 and $112.7 million for FY 78. (3:4 ,27 ,5U1

The Project Manage r M 60 has considerably more options iv a i  lab l e  to

him in the development of a PIP than the H 551 P0. There is a large

produc t ion  base suppor ted  b y C o n t r a c t o r  p r o d u c t i o n  and a depo t rebuild

program. He has high visib ility, both good and bad , as well as support

at the HQ DA leve l . And f i n a l l y ,  he has a l a r g e  funding program which

pe rmits limited latitude in the development of PIP ’s. Looking at just one

of the PT Programs in existance presents an appreciation for the funding

problems associated with a large r progra m .

Th e M 6~ \1E3 Tank is a PT program to app ly three sepa rate improvements

t o  the M 6OA l Tank. The se improve ments include : solid state computer;
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laser range finder; and  pa s s ive ii i g ht si ghts for the conunande r , gunne r ,

and driver. Three courses of action are open to the PM M 60 in the

app lication of this P1 Program. Funding str ate g y will vary, dependin~,

upon which course i s  selected. The first method of app lication would he

through the ?~~O Program with app lication in the tie ld to end items alread y

in the hands of the User , in this procedur e the kits ar pur chas ed with

Procurement funds and distributed to the field on a one t ime has is as a

free issue . Application of the  ~~O ’s would c ome out u t  O~t\ funds. Contro l

of the app lication funds would he at DARCOM leve l with funding provided

to field corwnanders when the applications are made . I h e  OMt\ funds are held

at DA RCOM leve l to pe rmit reprograming in t h e  e v e n t  t h a t  the k i t s  canno t

be i n s t a l l e d  in the year programmed .

Th e sec ond app l i c a t i o n  method is appropriate if the end i tem is s t i l l

in produc t ion . As t he end i tem move s t h r o u g h  the  p r o d u c t i o n  l ine  the P1

is app li ed . In t h i s  case , “ P rocu r emen t  monies  ar e  u sed  to f u n d  the end i tem

purchases  w h i c h  t h rough  the process  of e n g i ’ i e e r i n g  c h a n g e  proposals  (ECP )

and c o n f i g u r a t i o n  managem ent  w i l l  i n c l u d e  th e  approve d P1 in the t e c h n i c a l

data package ”. (7:23)

The third concept would be the app lic a tion of the P1 ’s at a depot.

The comp lexity of the app lication , the time to install , skills of the

workers an d cos t  o f  the process  a l l  p lay a vital role in the decision to

select this course of action . A pp lication would be by OMA funds , alloc a-

ted to the depo t , based upon their projected depot workload for the end

i tems . In the Review and Command Assessment of P ro jec t s (RECAP) for

M 60 Tank Development Program held on 5 August 1976 the decision pre-

sented was the alternative which made the M 60A1E3 conversion for fielded
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systems at the depot. (7:24)

An Analysis

Despite the size of the program , the current funding procedure s

make it difficult for a PM to effective ly manage his P1 Program . The

requirement to forecast funding needs from three separate appropriations ,

Procurement , OMA , and ASF only compound the d i f f i c u lties o f deve lop ing

and fielding a P1 in a time ly manner. If the program is small and out of

produc tion , as in the case of the M 551, the P0 must fight as hard for

funding recognization as he does for engineering development. In fact it

may be necessary to p lace more emphasis on obtaining funding to ensure

tha t the PIP is adequatel y developed in a time ly manne r to support the

User. The smalle r program require s more pe rsona l interaction by the

Project Officer. Close coordination with the User , othe r Deve lopers and

Staffers is essential. At time s it may be necessary to initiate “out

of channe l intervention ” with selected personne l suc h as the Financ ial

Barons , to assist in successful Program comp letion . Multi ple funding

becomes a problem in the acquisition of 56 improvements with Procurement

funds and the subsequent scheduling of their app lication with ONA funds .

A change in current funding policy that would permit both the procurement

and app lication with Procurement funds would permit more flexibility in

the management of program funds.

In the case of a larger program l ikL the M 60 , the PM is required to

resolve differ ent funding problems . Work ing with a larger annual PT

bud get ( e . g . ,  FY 78 $112 m i l l i o n )  there  is some f l e x i b i l i t y  in budge t

alloca tion . For the PM, interac tion with support e lements  must , for the

most part , be de legated to his staff. PM attention and emphasis will be
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concent ra ted  at the Army S ta f f , OSD , and Congressional leve ls. In the

example cited , the fu ndi ng dec ision per tains to P1 app lication. Since

the intent is to app ly the PIP to the current M 60 f l ee t , f u n d i n g  pro-

jec t ions must  take into conside rat ion , weapons systems already in the

hands of Users as well as those still being produced by a contrac tor.

Separa te forec asts by fundi ng appr opri at ion are necessary for PIP

deve lopment and app lication . Once the app licat ion me thod has bee n

se lected and funding requested , if a program mod i f i ca t i on  deve lops , it

w i l l  require  ma jo r  funding revisions to change the application method.

For ins tance , i f  the decision had been made for app l icat ion b y Depo t

rebuild and the appropriate OMA funding programmed , then it would not be

possible to arbitraril y switch P1 application to a Contrac tor team .

Diffe rent tund s would be required for Contrac tor application and a

repr~~ r.tri rlin effort with corresponding t ime de lay could be ant ic ipated.

.Ma n t ; t m & ~~ t o t  P1 tundi ng on large r weapo~ s systems might be more effective—

lv i h it v&d 11 d i t  t. ren t tundin g procedure s were utilized. It should be

reco.~n ize’d h a t  dur i i .~ th l i t  of a m a j o r  weapons sys t em ,equipme n t

,Tk)d i i t  it ~on~’ m d  i m p r . ’ n t s  will be require d . If P1 funds were fore—

cisted m u l  ~ud.a ted on the h a s  is of the total do l lar inventory of the

t I e I d E  ~t we apo n v - . t , r n , 1 g r ~~m t e r  l a t i t u d e  in PT management would be availab le

to t h m  PM . Tht p c s s U i l i t  ~ ct t h i s  type of funding procedure will be dis—

u sed i i i  t h .  n e xt  ~ec t ion .
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SECTION IV

PROPOSED FUNDING ALTERNATIVE S

Introduction

Several altermatives to the current PIP funding procedure have been

proposed . The purpose of any alternative would be to permit the Service ,

spec i f i ca l ly the Project  O f f i c e , some f l ex ib i l i t y  in the forecas t ing  and

expendi ture  of P1 f unds . An alternative that would reduce the number of

separate funding  categories  present ly required to deve lop and f ield a P1

would  simp lif y the funding management requirements  present ly imposed upon

the P0. An alternative that would permit Phase I and Phase II work with

the same funding category would also be an improvement. Such an alternative

would permit the PG to deve lop , procere , and app ly P1’s using the same funds.

In addi tion , it would permit more efficient funding management and permi t

the Service or the P0 to make funding adjustments for de lays in deve lopment

or proc urement without losing the previously programmed OMA app lication

funds .

Al te rna t ive I

The problems re lating to the dive rse procedures utilized by the Army

in the funding of PT’s was d iscu ssec by the U. S. Army Materie l Command

Board in May 1967. The Board noted that there was no focal poin t wi thi n

AMC to monitor and control the Army’s P1 Program. The Board also noted

that the Develop ing Agency was hampered in the deve lopment of a PIP

because the funding requirements for PT changes caused the Developer to

search for both the approval and the funds. The Board concluded ,

“Although funds have always been provided for critical changes , f rus tra t ing
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delays have been experienced” . (12:31) It was noted that R&D funds

would not be used to deve lop PIP ’s for a weapon sys tem already fielded

and type clas si f ied , as in the case of the N 551 Sheridan. The use of

OMA 714 (maintenance) money was limited by budgetary constraint , resulting

in eme rgenc y req uirement s for  equipment improvements being funded at the

expense of the cur rent Army Program . The Board noted that the Air Force

Logistic s Command used a different budgetary technique for funding

product improvements. A speci f ic  code was used fo r modif ica tion s and all

PT costs were included in the “Central Procurement Fund” . This code did

not require a by-line breakout of each modification but rather identified

the cost with three large categories; airc raft , miss i les, and ground

equipment. Budge ting for improvements was then made upon an experience

factor. As a result , the Air Force was able to take a pe rcen tage of the

total inventory value and allocate that money for  aircraf t produc t

improvemen t . Based upon their review , the Board establishe d the following

funding  objec tive: “The produc t improvement budget will be based on a

f ixed  percentage of the materie l inventory value”. (12:35)

The ANC Ad Hoc Stud y Gr oup aga in discussed the funding proble m in

December 1975. The Group did not recommend that PT funding be allocated

based upon a percentage of inventory. Their conc lusion was: “While it is

quite evident that various calculations concerning do l lar expend iture s can

be made utilizing past experience , i t is appare nt tha t such calc u la tions

cannot be used to predict a future reconfiguration requirement concerning

a particular line item. At best , such calculations could be used only to

establish a contingency requirement to finance potentia l reconfigurations
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that may neve r mater ia l ize.” (2:35 )

The Group , instead recommended that HQ DA authorize A~4~ to consoli-

date the OMA app lica t ion money in to a s ing le account under omnibus funding .

The Group define d Omnibus Funding as “Consists of using one funding account

(i.e., one appropriation/budgec/program/activity account) to finance

several (or many) different functions , tasks or jobs which are now f inanced

by two or more funding accounts”. (2:30)

In recent  years de lays in funding  approva l have been r e f l ec ted  in de-

layed initiation and imp lementa t ion of PIP ’s. Th is has resul ted in an

increase in the outyear Operating and Support (O&S) Costs of weapons systems .

On 28 Februa ry 1976 , Deputy Sec reta ry of Defe nse Clements addressed th is

issue in a Memorandum For the Secretaries of the Military Departments.

The Secretary expressed his conce rn over the continuing growth of that

fraction of the tota l DoD resources needed to operate and support current

weapon systems . He specifically addressed the need for a more responsive

Produc t Improvement Program . To the Army he gave a specific task: “Army

should provide a commitment of dollars to improving equipment , stratified

by types of improvement. Fund commands as a level-cf-effort rather than

provide HQ DA item approval. Require reports of results (what they

ac complished) with allocated funds to inc lude O&S ROl”. (l3:Incl 2,4)

(ed note: ROl-return on investment)

A review of DARCOM file s revealed that several letters have passed

be tween HQ DA RCOM and HQ DA addressing , “Product Cost Improvement”. In

a recent lette r dated 25 January 1977 , HQ DARCOM addressed to HQ DA the

problem of separate budge ting for P1’s. The letter to DA stated in part ,
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“In order to achieve maximum benefit , a por t ion of the cos t red uc tion

funds mus t be budge ted on a ‘level-of-effor t ’ or projec ted basis for  use

at the discretion of the local commander. This would allow us to respond

in a timely manner , taking full advantage of cost improvement opportunities.

It is recognized , howeve r , tha t such a discre tionary fund may be d i f f i c u l t

to sell to Congress.” (14)

During the past ten years , May 1967 thru January 1977 , the Army has

addressed several different approaches to total PT funding. It would

appear , on the surface , that the allocation of PT funds either as a per-

cen tage of total suppor ted inven tory or a budgeted level of effort would

be a workable solution . At present , this Alternative appears to be at

a “status-quo” as a possible funding solution for the Program Manager or

the Project Officer.

Al ternative II

A second , and pos sibly more workab le , proposal was initiated by

HQ DARCOM in January 1976 . Their request , presented to HQ DA , was tha t

modification kits developed as a result of PIP’s be installed with pro-

curement funds instead of the current policy of using ONA funds.

By way of background , in 1972 , Congress directed that DoD institute a

pol icy to use OMPt funds to provide for the ins talla tion of modifica tion ki ts

instead of the past policy of using investment type appropriations. As a

result of the Congressional action , OSD , by Program Budget Decision reduced

PEMA (Procurement) appropriations and increased the OMA appropriation by

a corresponding amount. The problems generated by spl itt ing these funding

appropriations have been discussed throughout this paper.
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In January 1976 , DARCOM requested that DA prepare a recommenda tion to

OSD and Congress to reinstate procurement funding for kit installation.

(15) In a July 1976 repl y ,  HQ DA expressed concern for the DARCOM problem .

However, the BA posi tion was ,not to go forward to Congress ,based upon the

poor performance record of the Army in the management of the P1 Program.

HQ BA rationalized that it was difficult to de termine if funding procedures

or overall poor management was the cause of the past and current Army P1

Program problems . (16)

In Apr il 1977 , DARCOM again requested HQ DA to go to OSD for rein-

statement of procurement funding for kit installation. Cited in this

request was the impac t of the Congress imposed ceiling on FY 77 OMA

app lica t ion funds in Jul y 1976 . Prior to this imposed ceiling most of the

proc uremen t dollar s for modifica tion ki ts had bee n obl igated. As a result ,

the funds ceiling had caused procured ki ts to be placed in storage and had

generated a buildup of uninstalled kits . The DARCOM argument again stated

that if procurement and installation were identified to the same appro-

priation Congress would have been in a better position to review the

funding requirements on a system by system basis and the decision to cut

FY 77 installa tion f unds may have been avoided. (17)

In an April 1977 reply,  HQ Dm8., indicated that a request would be made

to OSD and Congress tha t procuremen t f unding for kit installations be

reinstated. (18)

Should OSD and Congress support this alternative , it will be a

significan t improvement to the funding problems currently be ing experienced

at the Program Office level. The au thor ity to program proc urement and
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applica tion wi th the same funding appropr ia tion w ill enhance bud get

preparation and funding management. Under the improved management

polic ies presently in e f f ec t wi thin DARCUM, this proced ure shou ld

contribute to the time ly deve lopmei.t and application of improvements

to weapon systems in the field .
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SECTION V

SUMMARY

Cone lus ions

The analysis of the Army P1 Program made by the AMC Board in May 1967

revealed a numbe r of glaring def ic iencies  in the funding management  of

PIP’ s. Based upon the i r  recommendat ions and othe r DARCOM ac t ions , signifi-

cant improvements have been made in the past ten years in the Army ’s

management of the PT Program. Those of noteworthy mention include :

- The establishment of the Office of Produc t Improvement , HQ

DARCOM , to serve as a focal point to Army Deve lopers .

- The consolidation at HQ DARCOM in July 1975 of the worldwide

funding responsibility for modification kit installation below depot level.

This real ignment relieved the User from funding for installation with his

mission funds.

- The initiation of a General Officers ’ Produc t Improvement

Review Board at HQ DA focused senior leve l attention on the program and

has succeeded in synchronizing it with the POM/Budge t Cyc le .

The Army has taken a positive approach in the establishment of a

management structure to more effective ly control the Army P1 Program . If

the current funding procedure could be revised it could be a signi f ican tly

step toward more efficient Pt management.

Under the current procedures the Program Manager is required to use

~~veral different funding appropriations to successfully pass a PIP from

development throug h app lication . Al terna t ive s current ly under study within

HQ DARCOM would reduce the funds management by combining PT funding re-

quirements. This proposal would permit programming of deve lopment and

_  _  
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application funds unde r the same appropriation and could benefit the PM

in three way s. First , it would allow him to deal with a single Financ ial

Baron at HQ’s DARCOM and DA , thus reducing h is bud get management problems .

Secondl y ,  during budge t execution , it could ease planning for installation

o f ki ts when they are pro cu red , because the funding would all be unde r the

same appropriation . Finally,  if program prob lems should develop in pro-

curement or deve lopment which could delay the projected delivery, there

will be no adverse impact upon the app lication funds .

Recommendations

A revision of the Army procedures for the funding of PIP’s is needed.

The current procedure s initiated within DARCOM for PIP management should be

stressed at OSD ~nd with Congress . The management nuc leus , presently in

effect , should be used as a basis for reinforcing and strengtheniag Army

credibility with Congress in the area of funds management for the total

Army P1 Program.

Efforts should continue by HQ BA to receive authorization for the

funding of procurement and app lication with a sing le Procurement

appropriation . This policy change would permit more equitab le management

of proc urement and app lication funds . The sing le appropriation could

support management decisions during PT development and reduce the risks

assoc iated with the transition from procurement to app lication.

A study should be initiated into a new concept for PIP funding . The

requirement for future improvements to weapons systems should be recognized

early in the deve lopment cyc le . The inclusion of these improvement casts

as an item of Integrated Logistics Support (ILS) would permit the cost of

P1’s to be computed into the total Li fe  Cycle Costs (LCC) of the weapcns
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system. If the PM knows that he has funds within his program for

improvements , he will have the management flexibility to respond with

Produc t Improvements as deficiencies are determined.

Funding is the key to materie l acquisition within the Army or any

of the Military Services; it is especiall y critical to the P1 Program.

Any procedure that may be implemented to reduce programming problems and

provide for more efficient management will be greatly appreciated by the

Program Manager in the field .
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FIGURE S

1. Budget Cycle Overlap.

2. Current PIP Funding Phase I (Engineering & Testing).

3. Current PIP Funding Phase II (Procurement & A pp lication).
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