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OBJECTIVE
The Systems Analysis Directorate was taakedl'z to determine:

a. The cost of producing XM204 Howitzzrs to replace the Army's

current assets of M10lAl and M102 Howitzers.

b. The potential net revenues (total revenues minus overhaul costs)

-2f selling overhauled M101Al1 and M102 Howitzers via Foreign liilitary

Sales (FMS).

. INTRODUCTION

The Development Acceptance (DEVA) In-~Process Review (IPR) for the
XM204 Howitzer, a soft recoil 105mm towed howitzer, (shown in Figure 1) is
scheduled for December 1977, Depending on the Development and Operation
testing and other considerations such us higher priority systems and the
availability of funds, the Research, Development and Acquisition Committee
(RDAC) could decide to support the production of the XM704 Howitzers. If
the XM204 Hovitzers are produced and fielded, the current Army asszts of
105mm howitzers (Table 1)3,4 would be replaced, and according to the Army
Materiel Plan Summary (SAMPAM)S3 , the potential distribution of Army 1(CS5wm
howitzer assets in FYB3 would be similer to that shown in Tab'e 2. 1If the
XM204's are fielded, there is the possibility of overhaulins and selling
existing Army assets of 105mm howitzers to FMS cuatomers a.d diverting that
revenue to production of XM204 Howitzers. This report acdresses the poten-
tial net revenues which could be received from FMS for existing 105zmm
howitzers assets and the investment which would be zequired to produce and
field XM204 Howitzers. .

1DF from DRDAR-XM to DRSAR-AS, subjecr: XM.04 Review Project, dated 23
Mar 77.

ZD? from DRSAR~AS to 9 Directorates, subject: 105mm Howitzer Production,
dated 29 Mar 77,

3DF from DRSAR-MMH to DRSAR-AS, subject: 105mm Howitzer Produciion,
XM204, dated 27 Apr 77. CONFIDENTIAL

“ﬂcetiag between Mr, Aukland, DRSAR-MMH, and Mr, Trier, DRSAR-SA, subject:
Quantity of M101Al ard M102 Howitzers 1n Reserves and National Guard
dated 98 Apr 77,

5Ar-y Materiel Plan Summary, 3 Jsnuary 1977, Printout numbers GOlBDOOOHOO,

60180100800, G0180200M00, and GD180300MOO. CONFIDENTIAL.
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TABLE 1. CURRENT ARMY ASSETS OF 105MM HOWITZERS®'®

£
£
o
E.EE
£
%

. - Active _ Remerves &
Army National Guard Totals
| MolaL 300 445 745
o4 M102 . 449 o - 138 - 384
,,,,,,, Totals 749 580 1,329

.. "“DRSAR-MMH DF to DRSAR-AS, subject: 105mm Howitzer Produc- -
" 7 ‘tion, XM204, dated 27 Apr 77, CONFIDENTIAL 7 770 T

:bmetins between Mr, Aukland, DRSAR-MMH, and Mr. Trier, DRSAR-
SA, subject: Quantity of M101Al end M102 Howitzers in Reser-
ves and National Guard, dated 28 Apr 77,

“"TABLE 2. POTENTIAL DISTRIBUTION OF ARMY ASSETS® S
" OF 105MM HOWITZERS ' :
Active Reserves & '
_Army National Guard " Totals 1
§ waoa - : , -
4 M102 <268 o 278
1 o004 "~ 548 1,118
| Totats 792 1,396 1
L ok 3
SATmy }htcrhl Plan Susmary, 3 January 1977, Prictout nulbcru -
'G0180000M00, Gonomomo comozomo. and comoaoomo
CONP
9
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ALTERNATIVES

Fcur alternatives (ALT 1, 2, 3, and 4) were identified for this
analysis and are listed in Tadle 3, Each alternative addresses the
‘replacement of the current Army aseets of 105mm howitzers with new pro-
duction of YM204 Howitzers.

ALT 1 addresses the replacement of 105mm howitzers in Active Army,
Reserves, and National Guard units with XM204 Howitzers, This 1e done
“in accordance with potential distridution of 105mm howitzers as found
in the 3 Jan 77 SAMPAM (refer to Table 2).

ALT 2 addresses the replacament of 105mm howitzers with XM204 Howit-
zers in Active Army only while retaining a mix of MI01Al and M102 Howit-

~~—-zers in the Reserve and National Guard units.

ALT 3 addresses the replacement of all M101Al Howitzers in current
Army assets with XM204 Howitzers, while retaining the current assets of
M102 Howitzers.

ALT 4 addrxesses the replacement of all M102 Howitrzers in curremt
Army assets with XM204 Howitzers, while retaining the current assets of
M101A1 Howitzers.

For each of the four alternatives, the potential distribution of
Army 105um Howitzers 4s displayed in Table 4. In addition, for each
alternative, the production schedules of XM204 Howitzers, the overhaul
schedules for the M101Al and M102 Howitzers, and the FMS sachedules for
overhauled M10lAl and M102 Howitzers which were used in this analysis
are displayed in Appendix A, Tables A-1, A-2, A-3, and A-4.

- -APPROACH

The analysis was comsistent with guidelines in AR 11-28, Economic
_ Analysis and Program Evaluation for Resource Managemen:$, in that all
input data were converted to constant FY77 dollars and all wmonies to be ex-
pended in the future years were discounted to FY77 by applying the 10%
discount factors.

v The investment costs of XM204 Howitzaers include the Initial Produc-
tion Facilities (IPF), production costs, initisl provisioning and train-
ing, and publications. The per unit production cost estimate includes
the hardware and gupport co-tl, test n:-nnitiau, and first destinatiomn
transportation, T

6aR 11-28, Econoate Analyeis and Program Evaluation for Resource Man-
agemant, 15 Jan 76.
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TABLE 3. ALTERNATIVES

z

T 1

a. Produce 1,118 XM204 Howitzers for Active Army Remerves, and
Rational Guard, :

b. Overhaul 745 M101Al Howitzers and 306 M102 Howitzers.,

c. Sell, via FMS, the overhauled M10lAl and M102 Howitzers.

~ a. Produce 793 XM204 Howitzers for Active Army only.

b. Overhaul 300 Mi0l1Al and 426 M102 Howitzers from current Active
Army assets.

c. Sell, via FMS, the overhauled M10lAl and M102 Howitzers.

B

T 3

a. Produce 812 XM204 Howitzers for Active Army, Reserves, and
Nationsl Guard,

b, Overhaul 745 ML01lAl Howitzers [zom current Army assets,

c. Sell, via PMS, the overhauled M10lAl Howitzers.

&

T &

"a. Produce 651 XM204 Howitzexrs for Active Army, Reserves, and
National Guard.

b. Overhaul 584 K102 Howitzers from currenc Aray assets.

c. Sell, via FMS, the overhauled M102 Howitzers.




Table 4, POTENTIAL DISTRIBUTION OF ARMY 105MM HOWLITZER ASSETS
FOR EACH ALTERNATIVE

Active Reserves & : .
' CAnsy ~Nat_1=ona1 Guard Totals
! ALT 1:
XM2048 545 573 1,118
T M10Ze 248 s 30 278
 MI01Als — o z
Total 793 503 1,396
AIJT_ 2 - V; - ) -7 7 :
XM204s 793 R 793
. M102¢ _— 158 603
" “M101Als - 445 -
Total 793 603 1,396
ALT 3 ,
. xa06s 344 468 a2
: “M1028 449 . -135 . 584
. M101Als - - - ;
Total 793 603 1,396 '
MTe:
; XM204s 493 158 651
. 1 “102! b - l“""
Lo #101Ale 300 445 745
H i - v ————
, .
. Total 793 603 1,396

s b b gt e Bl < 3808 8
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The per unit overhaul cost eatimatc for both the M101Al and M102
Howitzers includes labor expenses, general and adminletration (G&A)
expenses, indirect maintenance expense (IME), matertel, test amsmurition,
and transportation charges,

The selling price of overhsuled MLQIAL arci 11102 Howitzers for For~
eign Military Sales (FMS) was calculated by agplying the methodology
used for the PMS of M10lAl Howitzers im 1976,/+8 That 1s, the PMS sell-
ing price was determined as 80X of their respective atandard prices plus
the cost of overhaul and test amrunition, Then, since FMS prices are
““subject to change, the FMS prices were parameterized to demonstrate how

_changes 1n aelling price aftcct the potential Tevenue received,

ASSUMPTIONS
"VIt was assumed that: e

a. The production schedule for XM204 Howitzers ig feasible when
considering the workload of the appropriate manufacturing facilities.

b. The XM204 Howitzer production and delivery schedules, the M10lAl
and M102 Howitzer overhaul schedules, and the FMS delivery schedules

shown in Tables A-1, A-2, A-3, and A~4 are valid for this analysis.

¢, For FMS, the M10iAl and M102 Howitzers will be delivered the
- ‘'same year in which they are overhauled.

d. Cost of the test ammunition for the overhauled M101Al and M102
Howitzers is equal to the cost of test ammunition for the XM204 Howitzer.

e. The per unit ‘production cost for the XM204 Howitzers is valid
- for praoduction of 1,118 howitzers for ALT 1, as well as fo: production
of lesser quantitiee of howitzirs for ALT 2, 3 ‘and 4. :

f. The cost for IPY¥, initial provlwtaning and training, and publi-
.cations for the XM204 Houitzers are apylitd nqually to all four alter~
nntives. ' .

g. Transportation costs, estinnted as 3% of the Bardware and Suppert
{Enginecring and Production) Costs of the new production of XM204 How-

~-itzers, sre applied equally to the M101Al, M102, and XM204 Howitzers.

, 7rouzoou Mr. Aukland, DRSAR-MMH and Mr. Trier, DRSAR-SA, subject: o
‘Standard Frice of MIOlAl and M102 Howttze:l lnd Detarniuation of FHS —
. Selling Price, dated 25 Apr 77. : N o e ool s

ﬂnm-xw MSG 1320552 Sep 76. connnmm.




h. Trangportation costs for FMS will be paid by the foreign country
and are, therefore, not included in the estimation of net revenues re-
ceived from FMS of M10l1Al and M102 Howitzers.

DATA
The following data were used in this analysis:

a. Current Army ansets of 105mm howitzers (Table 1) are 745 M10lAl
and 584 M102 Howitzers.

b. XM204 Howitzer production and delivery schedules, M101Al and M102
~ Howitzor overhaul schedules, and FMS schedules for FY81 through FYB7
(Tables A-1, A-2, A-3 and A-4).

. c. FMS selling prices for overhauled MI10lAl arnd M102 Howitzers
~{Table A-5) are $31,193 and $126,040, respectively.

d. Overhaul costs for M10OlAl and M102 Hovitzersg (Table A-6) are
$12,820 and $36,760, respectively.

e. XM204 Howitzer estimates are $121.5K for new production_costs
per unit, $6.29M for Initial Production Facilities (IPF), $2.9M for
initial provisioning and training, and $3. AR for publications (Table
AD).

f. Estimated transportation cost is $3.6K per weapon for the XM204
Howitzer, the HlOlAl Howitzer, and the HlOZ Howitzer. .

RESULTS

. Table 5 displays the investment costs that would be incurred to pro-
cure and field XM204 Howitzers for each altermative. Production costs

were calculsted each year according to the number of howitzers produced
(refer to production schedules in Tables A-1, A-2, A~3, and A-4). All

coats wvere then discounted to constant FY77 dollars,

The costs of overhauling the M10l1Al and M102 Howitzers in preparation
for PM3S customers are dismplayed in Table A-8. These overhaul costs
‘would be paid cut of the revenues obtained from the FMS customers. Fig-
ures 2, 3, 4 and 5 display the potential net revenues (total revenues
(Figures B~-1l, B~2, B~3 and B-4) minus overhaul costs (Table B-2)) which
could be received from FMS of M10lAl and M102 Howitzers for ALT 1, 2,
3 and 4, respectively, Each figure displays two curves (straight lines);
one shows the potential net revenues obtained by selling MLOLALl Howit-
zers, and the other shows the potential revenues obtained by selling
#102 Howitzers.

9 DF fron DRSAR-CPE to DRSAR-ASA, subject: 105mm Howitzer Production,
XM204, dated 12 Apr 77.
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TABLE 5, XM204 :OWJTZER FIELDING COSTS
{In Constant Discounted FY77 Dollars)

ALT 1 - o . o

S mo“ prod“ction (Qt] . 1 118) LI e e A ) 57109.& . :%‘""

- Initial Production Facilities . . &+ ¢ v v ¢ ¢ o ¢ o+ o « o 4,60 } T
Initial Provisioning &nd Training . « + « o« « « « « « o + «  2.2H T
Publicalfons . . & v 4w ¢ s ¢+ s b e e s e e s e s e e 2.4M

; Tsmam | T

ALT 2
XM204 Production (GUY ™ 793) + 4 o v v o s e v o o 4. . . . $53.7H
Initial Production Facilities . . . .« ¢« « ¢ o ¢ ¢ o o o« » 4.6H
Initial Provisioning &nd Tredining . . . - . . . « .« . . .. 2,2

: Publications Poe e s e s e o .. J.6M

] : , §.2.9M

: ')/; j."' l', ! ’ \\

ALT 3 S ,
¥M204 Yroduction (QEy = 812) . &+ o o o o ¢ « o o ¢« s o o o « $54.8M
Initial Production Facilitdes . . . « . « « 2 o 4 v o +» o « 4,6H
Initial Provisioning aad Trafning . . . . .« +« ¢ <« « « » o » 2.2M
PubliCALIONS . &« o+ v o o 4 s e e b e e e e e e 2,6H
Ty reTAL T T 864, OM
b Loy
ALT & -

_1 m204 Production (Qty - 651) ® 9 ¢ a4 & & & & 3 4 & 8 > ¥ e s s45.0ﬁ 3
Initial Production Facilities . . . « . o « o v o o o o o+ &.6H i
Initial Provisioning and Trainfng . . . . . « &+ ¢+ « 4 « « & 2.24 !
Publi cationu B T I I R B R 2.4M o

— /

: TOTAL $56.2H b
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In order to exemplify the use of the figures, two cases shall be

o discussed. In the two cases, differeant FM5 seliing prices will be used
4 to show how revenue varies with seluns prices. The selling prices used
I " are: ’ -

% M101A1 M102
3 . Case 1 A$31K n$126K
g} EE Case 2 ~v$97K a8 97K

-————-The values for Case 1 vere determined as B0% of their respective standard
prices plus the cost of overhaul and test ammunition (see Table A-5).
o . _.The valtes for Case 2 were determined as 80X of new production costs of
I A,J_,,__,___mzol. Hcwoitzers, Net FMS revenues corresponding to the selling prices
I - were obtained from Figures 2, 3, 4 and 5 and are displayed in Table 6.

=4

pia.g

X 3
‘.-'-

TABLE 6, NET FMS REVENUE ($M)
{In Constant Discounted FY 77 Dollars)

tity Sold 7 Revenues for Cau 1 7 Revenues for Cage 2
M101A1 M102 M101A1 + M102 = TOTAL M101A1 + M102 = TOTAL

R . v - R . - .
' o .. ~ . A ~ -< .y . - - . - . e
b 4 g - &l - - . e W B M B g P A N A
N * z s, PR f;é—...- 3 > . " = v Paling s I 3 ) P
Ry oog o ET o ek W Y e T i PR g s GRS W~ Y e ¢
?; ¢ e g v o oA T R e,
Al v BN T TR T P e G e R NI T BT s et

b ATl 745 306 4,8 + 13,0 = $17.6M 28,5+ 8.6 = $37.1M
s JALT 2 300 426 2.0 + 18.6 = $20.6M 12.2 4 12,2 = $24,.4M #
ALT 3 745 5.14 0.0=§ 514 30.4 + 0,0 = $30,4M 5
ALT 4 - 586 0.0 + 26.0 = $26.0M 0.0 + 17.1 = $17,1M ‘o
The net revenues shown in Table & would probabily go to the US Govern- XA
‘ment. General Revenue Fund for subsequent Congressional appropriasticn. If ios
ithese funds were reverted to rhe XM204 program, the net coste of each é;‘

" “alternative could be calculated as is done in Table 7.

il * et
@
ey ok

TABLE 7, ALTERNATIVE NET COSTS FOR XM204 HOWITZERS

§ ' ' (In Constant Discounted FY 77 Dollars) A
! - . - . : 'ufs;-
! ¥ Case 1: o ALT 1 ALT 2 ALT 3  ALT 4 i f'}
. 01204 Pielding Costs  $81.1M  $62.9H  $64.0K  $54.28 L e
R Net PMS Revenues . 17.8 20,6 5.1 26.0 iy,
; o o P — o - — . R
;- Het Costs : .. 863.M $42. M §58.9M $28.2M , “i
i ' : :
. Case 2: o o . ' . )
XM204 Tielding Costs  #8L.1M  $62.9M  $64.0M  $54,2H . ,
Net FMS lcvgnuu% B Y 2 | 24.4% 30.4 T 17.1 ” AR S
Net Costs $64.0M  $38.5M  $33.6H  $37.1M
g .
by
18
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SUMMARY

Foi each alternative plan of fielding XM204 Howitzers, the discounted
investment costs were determined, These costs included Initial Production
Facility (IPF) costs, production and transportation, initial provisioning
and training, and publications, It was determined that:

a, For ALT 1, if 1,118 XM204 Howitzers were produced and delivered to

“Active Army, Reserve, and National Guard unito. an inveatment of $81M will
- ——--be required. e

b. For ALT 2, if 793 XM204 Howitzers were produced and delivered to
Accive Army units only. an investment of $63H would be required.

c. For ALT 3, 1f 812 XM204 Howitzers are produced and delivered to
Active Army, Reserve, and Narional Guard units to replace all M10lAl
" Howitzers, an investment of $66H would be required,

d., For ALT 4, 1if 651 yM204 Howitzers were produced and delivered to
Active Army, Reserve, and National Guard units to replace all M102
Howitzers, an investment of $54M would be regquired,
T For aach of the four alternative plans addressed in this analysis,
potentisl net revenues (total revenues minus overhaul costs) were calcu-
lated for the sale of overhauled M10iAL and M102 Howitzers to Foreigm
Military Sales (FMS) customcrs. Figures 2, 3, 4 and 5 dieplay those net
‘revenues for ALT 1, 2, 3 and 4, re-pectively.

According to current policy, the FMS gelling price for overhsuled

' M10JAl and M102 Howitzers would be A$31K and V$126K, respectively (Table

A-5). At these selling prices, the potential net_ revenues which could be
__received for ALT 1, 2, 3 and & are $S184, $21M, $5M, and $26M, respectively,

1t should be noted thar potential revenues depend directly on the quanti-
.ties of howitzers sold, For exampie, 1if M102 Howitzers could not be sold

(ssy, for exsmple, due to too high a price or low desirability), and only
¥101A1 Howitzere were sold, the potential net revenues for ALT 1, 2, 3 and

4 would be only SSH. SZH, 35!. and $0ﬁ,_;clpect1vcly. Lsstly, if different

ualling prices could be juotified, the sublaquant potential net revenues

1
]
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TABLE A-5. ESTIMATED FMS SELLING PRICE®® ®
3
M101A)l Howitzer:
3 . . . e
g 80% of the standard price of $21,254 : = $17,003
£ Overhaul costc - 12,820
E Test amunitipnc . = 1,370
E B o ling Price = $31,193
3 M102 Howitzer: ‘ T e B
) 80X of tue standsrd price of $109,887 - § 87,910 . ,
F 't()verhaul costc o 3 = 36,760 B
1 Test ammunition® - 1,370 i
4 ; o FMS Selling Price = $126,040

. Ayethod to compute FMS selling price and stundard prices for the

M101A1 and Mi02 Howitzers were obtained via FONECON berween Mr. Aukland, ;: .
DRSAR-MM and Mr. Trier, DRSAR-SA on 25 April 1977. ' : )
boALO-ILP MSG 1320552 Sep 76 (C).
: r"c_Data obrained from DRSAR-CPE DF to DRSAR-ASA, subject: 105mm Howitzer :
_ . Production, XM204, dated 12 April 1977. Cost of test ammunition for . : ¥
the M101Al and M102 Howitzers was assume:l equal to the cost of test sE 4
‘amsunition that was estimated for the X104 Howirzer. | |
;3‘-“"-7"-’-‘-“11 '!a;ﬂ-ranv-"‘r-u‘u;}ﬁ“" :A Bt “"r e “,'”*‘,’-“,;’;Yf?""'T"f'"":"“t“ ot »’—;ﬂlv!:;‘t:: ﬁyp;it!:,;," ko < et "'E o . é;
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TABLE A-6.

OVERHAUL COSTS ESTIMATES FOR M10iAl and M102 HOWITZERS8
" (In Constant FY77 Dollars) '

MlOlAl OVERHAUL - PRON M17 OE 30202LOH3

Labor .
General & Administrative (G&A)
Indirect Maintenance Expenae (IHE)

T 709.81
L 2,647.98
Metertel T 6,761.98

TOTAL T $12,820,29

M102 OVERHAUL - PRON %&9 DF 3010910H3

Labor - $ 3,025.10
GaA S e L skeTT
IME ' e e P 834,59
Materiel o, 791.13

334 195.59
x 1.0750
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TABLE A-7. UNIT AND PROGRAM COSTS OF THE XM204 HOWITZER®

(In Conatant FY77 Dollars)

Per Unit Cost of XM204 Howitzer Production S

‘Hardware and Support ""*"""’*’*""' , "'%"’*’"f*’”""”ff’fSlZO,123.20

R | ‘Test Amnunition — T 1,370.35

$121,493,65

79 FY80 81

Initial Production Pacilities ——— $1.0M $5.29

Initial Provisioning $0.4M $0.9M $1,6M

Publications —_— e $3.4H

:jdatcd 12 Apr 77.

‘Hext page is blank.

29

®P from DRSAR-CPE to DRSAR-ASA, subject: 105am Howitzer Production, XM204,

e et oM <
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"APPENDIX B

- “SUPPORTING OUTPUT COST DATA

Next page is blank,
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TABLE B-1. XM204 HOWITZER FIFLDING COSTS: YEAR BY YFAR
FY77 CONSTANT DOLLARS ($M)
FYJ$ FY80 FYB1 FY82 FY8) [FY84 FYS85 Y86 FY8]  TOTAL
lara 0.4 1.9 11,3 6.3 21,0 36.0 36,0 39.5 - 152.4 i
- T ALT 2 0.4 1.9 11.3 6.3 21,0 36.¢ 349 —-— -  111.8
Jar 3 0.4 1,9 11.3 6.3 21,0 36,0 36.0 1.3 - 114,2
4 - ALT 4 o 79.“ 7 77—l¢9 ,’1103 é!} . 7&;00 36.0 . 1701 me— —— 9410
3 ] L S ' i I T Rie—
¥Y¥77 CONSTANT DISCOUNTED DOLLARS ($M)
¥¥79 FY80 FYB1 FY82 Fy83 FY84 FY85 [FY86 F¥Y8]  TOTAL
E ALT 1 0.35 1.5 8,1 4.1 12.4 19,4 17.6 17.6 -~ 81.1
far2 0.35 1.5 8.1 4,1 12,4 19.4 17,1 =—-e = 62.3
R E;* AI‘T 3 "0.35 1.5 :801 4;1 12.4 lgok 1706 006 — 66.0
ALT & 6.35 1.5 8,1 4.1 12,4 19.4 8.4 meam - 54.2
] TABLE B-2. M101A1 and M102 HOWITZER OVERHAUL COSTS
= (In Constsnt Discounted ¥Y77 Dollars)
L. Miowy Mo
2 Qey - Cost o9y Cost
745 $6, 44 306 § 6.5M
"~ 300 2,84 426 5,24

6.8M

Tie
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