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ABSTRACT

Historically, shipbuilding contractors hove been
damaged financially whi le executing long term fixed
price contracts durin g periods of rapidly rising
prices. Escalation provisions have neen incorporated
in U.S. Navy shipbuilding contracts in an attempt to
neutralize this adverse effect oi inflation upon
contr4ctors. This thesis is an examination of the
nature of two escalation clauses utilized by the Naval
Sea Systems Command in long term shipbuilding
contracts using a case study approach. The case
discusses general price increases, characteristics of
escalation clauses, the measurement of price changes,
and the use of price indices. The importance of
selecting proper indices is stressed by focusing on
actual escalation experienced in the DD—963 SPRUANCE
Class contract. A teaching note is provided to assist
in classroom discussion, and questions are also
provided which may be used in c Lassroom discussion or
for out—of—class assignment.
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I. INTRODUCTION

Historically , shipbuilding ccntractors have been damaged
financially while executing long term fixed price contracts
during periods of rapidly rising prices. Escalation
provisions have been incorporated in U.S. Navy shipbuilding
contracts in an attempt to neutralize this adverse effect of
inflation upon contractors. Within the U.S. Defense
Establishment, no command has been as concerned with solving
the problems associated with long term contracts in
inflationary periods as has the Naval Sea Systems Ccaaand
(NAVSEA) . MAVSEA is responsible for the Navy ’s shipbuilding
programs. Contracts are prepared, negotiated , and signed by
NAVSEA perscnnel and the various companies that comprise the
U.S. Shipb~iilding Industry . Each contract differs from all
others because of its duration, its articles of production,
the contractual parties to the contract, the economic
environment within which contractual performance is
accomplished, and the degree of certainty with which
contract costs can be estimated.

A. COST GR0~TH

f Because of these inherent differences in contracts,
there is a range of contract types available for use
depending mostly upon the degree of certainty that actual
costs will equate to estimated costs. The different

contract types are shown in Table 1. While these contract
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types can fairly distribute the amount of risk to be taken
by the Government and a Governme nt contractor, they cannot
eliminate an increasingly difficult area of weapons systems

acquisition: cost growth .
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~9NTRAc~ ~~~~~

c2!T!!c~ ~~~~
~~sç~~j~~ ON ~~VANTA .~~~~1ANTAGE

Ui~ i~ig~ ~Lc~ IFFPLGovernment ccntracts fcr  a Simplifies budgeting .
specific quantity at a Encourages competition.
specific price—— usually Total risk borne
awarding the contract on the by the contractcr.
basis of the lowest bid.

~~~~ ~~~~ ~~ ~~CALA~~ON ~FP~j
Addit ional mcney is awarded Govt shares risk of inflation.
on the basis of changes in Poor choice of index may
a prescribed index , distort effects of inflation.

!L! ~~ ~~ ~i_C~~~Jfl .L~W.
Several typ es available. Spreads risk.
Con tractor is aw arded for Nc ceiling on profit.
t .proving performa nce or
decreasing costs f rom that
originally estimated .

~~~~ ~~~~ ~~~~
~or quantit y product ion. Reduces risk in  ion; te rm
Realistic price can be nego— cont racts, but  has little
tiated initially but not for motivation for cost
later production . reduction.

9
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£2~~~Ac~ .~iu
A !A~~~~~LQ~~~~!A NTA~~

~~~ ~~~~~ ~~~
For development contracts Some incentives to reduce
when realistic incentives costs. Limited risk to
can be set to improve mgt contractor.
efficiency. Rewards given

whe n initial estimates are
bettered. Keys on Target
Costs, skeds, or performance .

~~~~ ~~~
For more definite type Spreads cost and profit risk.
contract than CPIF but where Incentive measurement may be
performance objectives are inaccurate because of
determined and success subjectivity involved.
probable. Awards based on
subjective evaluation of
ccntractor performance.

c..9~~ 1&~~ !.~.1LQ !~~ L~~~!L
Contractor given fixed fee Low risk to contractor. Low
regardless of costs motivation for cost
incurred . Used whe n efficiency. High uncertainty
performance un certain with respect to funding.
and accurate estimates
impossible.

__ 
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_ _ _ _  _ _ _ _ _ __ _ _ _

Cost growth has been discussed in numerous congressional
committee sessions in recent years. The following testimony
occurred between Senator Miltr~i R. Young, H - North Dakot a,
as a member of the Senate Appropriations Committee , and Vice
Admiral R.C.  Gooding, USN , Ccmm ander  Nava l  Sea S yste ms
Command.

Senator Young: What  kind of contractual
and environmenta l problems do you have ?
Admiral Gooding : The contracts • we are
having trouble wi th  toda y we re signed in
genera l in 1970 , 1971 , and 1972. In
t hos e years , we had a certain typç  of
escalation clause and i$s principal
feature  was tha t  we pa id escalation
accordin g to the Bureau of Labor
Statistics for steel ships. We stopped
payin g esca lation at the t ime of
contract delivery. Now , in late . 1973
when the oil embargo h i t , t h e  delivery
t ime for materials stretched out an
inordinate amount , and t~ e shipbuilders
were unable to complete the ships on
time. ? herefore , they çomplete~ them ,

- or are completing them , in a period when
escalation is not recoyerable. They are
paying more for their labor than the
clause a llows us tc  re pay them. So they
a r e  in a loss 3ituation.

The above question and answer occurred cm 31 March 1976
during U. S. Senat e Appropriations Commit tee  hearings cm the
Fiscal Year 1977 Pr es ident’ s budget. The Navy,  in its
Shipbuilding and Conversion Navy (SCN) appropriation
request , listed the need for  $6 ,289 ,500 ,000 t c be
apportioned as follows:

New Construction (16 ships) $14,104,500,000

Advance Procurement 4~7,3O0,0O0
Outfitting/Post—Delivery Work 84,500,000

• Escalation/Cost Growth (Prei FY 76) 1 ,623,200,000

Both the Escalation portion ($1.0895 B) and the Cost
Growth portion ($.5337 B) would provide funds for ships in
the F! 70 through F! 75 programs. According to the Navy in

11 
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_ _ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

its Senate testimony, the escalation shortfall,  was caused by
increases in the shi pbuilding labor and mater ia l rates
resulting from a strong inflat iona ry trenci in the  U.S .

• economy . The cost growth resulted f rom the ef fec t  of the
increased rate of inf la t ion upon the cost of government

• furnishe d material on ships already under  construction .

Congress, in appropriating the F! 76 budget a year
earlier , had deferred appropriat ing $1 B of a requested $2.4
B for  cost growt h and esca lation in the SCN appropriat ion.
Nav y off icials  were subj ected to extensive questioning in
this area during the F! 77 hearings , ccnsidering that
Escalaticn/Cost Growth accounted for over 25% of the  F! 77
SCN appropriation requ est .

Cost growth is defined as the amount of actual money

• spent over and above the initial contract price . The
problem of containin g or controlling cost growth  has become
especially d i f f icul t  in the  last 20 years as DOD has shif ted
its weapons acquis it io n policy from a Cost Plus Fixed Fee
approach to an Incent iv e approach (Cost—based or Fixed
Pr ice—based)

B. TOTA L PAC KAG E P ROCUREMENT

During World War II and  the Korean War , Cost Plus Fixed
Fee ( C P P F )  contracts were extensively ut i l ized due to a need
for large scale technolcgical developme nt in wea pon s
systems. In the early 1960s, Congress dem anded the use of
contracts tha t placed more ris k on the contractor and that
provided more competit ion f c r  weapon s systems contracts.
What evolved was the concept of Total Package Procurement .



_ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Altho ugh there  was competition in the Res earch and
Development phase of a weapons system acquisition program
(the engineering development contr act) , ther e was generally
little if any competition for the production contract
because of the advant ages gained by the winner  of the

• development contract competition. DOD developed the idea of
concurr ency whic h attempted to preserve the  benefit s of the
initial Res earch and Deve lcpm en t contract  by combining
substantial production guant~ ties with the engineerin g
development e f fo r t .  Total Package Procurement was seen to
be the  metho d of imp le menting th is concurrency idea . The
Total Package Procure me nt concept envis ioned t ha t  all
anticipated development , production , and as much support as
was feas ibl e for a system th ro ughout its anticipated life
was to be procured as one t otal package. This total pac kage
would incorporate ~~~~ ~~~ ~~~~~~~~ f i rm price and
perform ance commit me nts. Total Package Procur e me nt did not
live up to expectations. The controls were understandabl y
rigid. Overly amb itious performance requirements co~bined
with low initial cost and risk estimates resulted in
engineering changes , sch edule slippage , and ccst increases.

It was these cost increases —— “cost overrun s” through
Total Packag e Procurement -— that  came un d€ r  suc h c lose
scrutiny by the press, Congress , and De par tment  of Defense
critics. The impl ication of the resulting criticism ranged
from man agement inefficiency to basic dishonesty. h lthcu gh
DOD has impl emented many changes allowing for greater
flexibility in the acquisition m achinery, cost growth in DOD
contracts still remains.

13 
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Senator Young: What kini o’ contractual
and environmenta l prob lems a0 you have?
Ad.jral Gooding~ Th~ contracts we a;ehaving trouble wit h to~ay ware signed ingeneral in 1970, 1971 , and 1972. In
~those years, we had a certain type of
escalation clause and ~ts principal
feature was that we paid escalation
according to the Bureau of Labor
Statistics for steel ships. We stopped
paying escalation at the time of
contract delivery. Now 

• 
in late 1973

when the oil embargo Lit the delivery
time for materials stretched cut an
inordinate amount , and the shipbuilders
were unable to complete the ships qn
time. Therefore, they completed them ,
or a~e qomp~eting them , in a period when
esc~lat1on is not recoverable. They are
paying mor e for their labor than the
clause allows us to repa y them . So they
are in a loss situation.

Vice Admira l  R C .  Gooding, U S M , Commander Naval  Sea
Systems Command , was presenting the Fiscal Year 1977
shipbuilding and Conversion Navy (SC N) appropriat ion request
to the U.S. Senate Appropr iations Committee when the above
conversation occurred with Senator Milton H. Young, B —

North Dakota, a member of that committee. Vice Admiral
Gooding mentioned the use of a certain type of escalation
clause used in the early 1970s. This case examines the
elements of two escalation clauses: the clause in use during

• the early 1970s, called the Contract Curve Method, as it
appeared in the AOB—7 (USS RO ANOKE) contract vitL. Nationa l
Steel and Shipbuilding Company , San Diego, CA , and its
successor escalation clause, called the Marshall Method , as
it appeared in the Option FFG—7 CUSS OLIVER HAZARD ~EEB!)
contrac t with Bath Iron ~~r ks , Bath, ME. Each clause is

15
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repro duced in Appendices A and B, and representative numbers
for ccmparison pur poses are fou nd in Tables 5 and 6.

While  there  are several causes of cost growth in  the
current weapons systems acquisition environment , the focus
of this case will be on genera l price inc reases as a cause

Cf cost growth.

A. GENERAL PRICE INCRE A SES

lAflat ion has been def ined by the noted economist , Paul
A. Saiauelson , as “...a time of generall y rising prices for
commodities and factors of prod uction.” The Bureau of Labor

• Statistics (BLS) of the U .S. Department  of Labor is the
primary source of indices which are used to measure these

• rising prices. The BLS publishes the Wholesale Price Index
and the Consumer Price Index, both discussed below, as well
as other statistics and reports.

The U.S. Dep artment of Commerce , in the process of
compiling the national income accounts, computes the Gross
National Product (GNP) Deflator. The GNP Deflator is used
to express the Gross National Prod uct in “constant” dollars
over the years. The GNP Deflator is considered to be the
most representative measure of inflation for the econcay as
a whole, and includes a measu re of the government and
construction sectors (not included in the WPI or CPI) as
well as the cther iteis measured by the other two indices.

- The impact of inflation cannot be underestimated under I
current economic conditions. As of April 1978, consumer

prices had risen to 191.5% of their average 1967 level.

16
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Altbougn yearly percentage changes in consumer prices
averaged between 3% and 6% from 1968 through 1972, the 1973

oil embargo and the res u lting wor ld—wide  recession of
1974—75 forced prices up at yearly rat es of 12%, 11% , and 9%
in the year s 1973—75 . Such ra pid rate s of in f l a t ion  created
significant probl ems for long—term business arrangement s,
such as multi—year shipbuilding contracts, and resulted in
the requirem ent for the Escalation/Cost Growth portion of

the Navy ’s FY 77 SCN budget request.

B. ESCALATICN CLAUSE S IN SHIPBU ILDING CONTRACTS

Historically, the Navy has had a p articular need for
• escalation clauses in shipbuilding contracts. The high rate

of inflation combined with the extensive length of Navy

• shipbuildin g ~~ntracts had stimulated the desire to
adequately deal with the effect that rising prices had had
on contractual ar rangements. In dealing with these rising
prices, the N avy started incorporating escalation provisions
in its shipbuilding contracts in 1962. Escalation clauses
are the contractual provision for the occurance of a general
change in price levels, i.e., inflation or deflation . An
escal ation payment is the  contractua l a mount paid to
reimburse a contractor for any measured change in the price
of his inputs (labor, material) during the life of a
specific contract. Most shipbuilding contracts are of a
fixed price type with incentives for improvements in
schedule, performance, or cost (FPI) . The escalation clause
allows for adjustments in the contract price, either up or
down , dependin g upon the amount of inflation or deflation
measured during a certain period .

17 
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A review of both escalation clauses appearing in
Appendices A and B would reveal that both the Contract Curve

Method and the Marshall Method have similar characteristics.
• The essence of an escalat ion provision is an agreem ent by

both parties to wait a certain length of time, measur e a
change in the price of specified commodities and services,
and finally for one party to pay the other party a sum of
money to comp ensate for the change. Both escalation clauses

contain the following essential Characteristics:

1. Measurem ent of the change in prices

covered by a contract,
2. Prices to be covered ,
3. Timing of the measurement for escalation,
4. Formula for compensa tion for

measured escalation.

C. MEASURH S C? PRICE CHANGES 
-

One of the most important decisions to be made when

establishing escalation procedures in a ccntract is the
method by which price changes are measured, The method
utilized should reflect a reasonable trade—off between
accuracy, administrative cost, and “moral hazard”, i.e., the
risk that the contractor will reduce his efforts to cbtain
the lowest prices because he has an escalation provision.

• There are a ~eries of decisions required in defining
escalation procedures that will meet the desired trade—off
mentioned above. The first is deciding between using an
established 

~~~~~~~~~~~~~~ imi~ such as the Wholesale Price Index
4WPI) or to use the ~ct~~], p i c~~~ pa id by the contractor.
The usual method in current practice is the use of an index

-
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because it is simpler and because it avoids the “moral

hazard” problem.

Since the index ap proach is utilized in shipbuildirg , a

second decision is made concerning whether the index change

is multiplied by: (1) an ~~~~ ~~~ ~~~~~~~ of tne

contractor each quarter as written in the contract, or (2)

by the contractor ’s ~~~~~~ ~ro4r~~~
. This choice reflects a

major difference between the Contract Curve Method and the

Marshall Method utilized in shipbuilding contracts.

A thir d decision is whethe r to use a ~~~R dard materia l
index for all, ships or whether to develop a ~~~~~ material

composition index for each ship or ship type. Navy
shipbuilding contracts use a standard material index as
described below. Since not all ships are alike and since

shipbuilding materials have changed substantially since the

material index was composed in 1952, this practice

introduces inaccuracy of possible major proportions into the
escalation paym ent procedure. The use of a standard index

is a much simpler approach and it probably minimizes

administrative costs.

D. PRICE INDICES

Both clauses allow for measurement of the change in

• price level by the index method . The U. S. General
Accounting Office has defined pr ice index as a ratio of
prices at one time or place to those at another time or
place selected as the frame of reference (or base). The
index ma y te a simple price inde x (related to a single

item) , or it may be an aggregativ. price index (related to a

19
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group of items). Two indexes in common use, the Consumer
Price Index (CPI) and the Wholesale Price Index (WPI), are
aggregative price indexes. They are based on the price

• changes of a large group of i tem s which are considered
representative of the price changes in the universe from
which the items were selected. The items are combined ~ith
weights which represent their relative importance in the
universe (If the value of labor, for example , is twice the
value of material in a weapons system , the labor index
weight in the combined index is two— thirds and the material

index weight is one—third)

The WPI measures average changes in the prices of
commodities sold in the primary markets of the United
States. It measures prices for commodities as t h e y  enter
markets at various levels in the production process. The
overall WpI comprises individual commodity indices t h a t -  are
combined successively into subindices, i.e., the individual
item is part of a prod uct class, which is a part of a
subgroup, wbich is a major component of a commodity group.
For example, a commodity grou p may be metals and metal
products; a subgroup of this may be non—ferrous metals; a
product class of this subgroup may be mill ~n~~es; and an
item of this product class may be aluminum sheet. Because
of such detail, more specific and relevent indices, such as
the shipbuildin g Material Index, can be developed frc. the

~PI.

The CPI measures changes in the price of a particular

“market basket” of goods and services bought at retail by
city wage earners and clerical workers. The index is
published monthly and contains an index representin g the
average price changes for U.S. cities as well as indices for
23 separ ate areas.

Bota escalation clauses depicted in Appendix A and



Appendix B rely upon two indices pub lished mon thly by the
Bureau of Labor Statistics (ELS) as measures of price level
changes. The  BLS Steel Vessel Material  Index  is made up of
three commodity subgroups of the Wholesale Price Index

chosen to be most representative of shipbuilding . The three
subgroups are weighted on the basis of the breakdown that
existed for the typ ical ccinmercial ship in 1952 as
determined by a Maritime Ad ministration study. The
subgroups, their weighting s, and subsequent composite index

are:

10—1 Iron and Steel 45%
11~’L$ General Purpose Machinery ‘10%
11—7 Electrical Machinery 15%

Composite Index 100%

Steel Mill Products comprise 72.4% of the 10— 1 subgrcup,
or about 33% o~ the total I ndex . Therefore , the BLS Materia l
Index is sensitive to movement in the price of steel plate.

The BLS Labor Index is composed of inputs from eighteen
private shipyards. The index is based upon the straight—time
average hourly earnings reported ~y the yards. The
shipyards and their respective representation as of June
1975 are shown in Table 2.

The monthly BLS Labor and Material Indices from 1970
through 1975 are shown below in Tables 3 and 3.
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B ath shipbu ildin g ‘1.4
General Dynamics (Groton) 19.6
Newport News 28.2

American 1.1
Defoe 0.2

Dravo 1.4

Marinette 0.5
Avondale 8.3

Bethleh em (Texas) 2.7

Levingston 2.3

Litton (Ingalls) 15.4
Bethlehem (S an Fran . )  0.8
Gunderson 1.6

Lockheed 2.2

National Steel 5.4
Todd (San Pedro) 3.7
Todd(Seattle)  1.9
Williaaette 0.3
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.AL~~ iI~2 ~ IQ&1.

iJZQ .1ILI 12.U 1221 i22~ !21~
JAN 130.3 136.8 141.9 152.5 165.0 180.4
FEB 130.9 138.0 142.9 152.8 165.7 183.9
lIAR 131.2 137.7 142.5 152.5 166.0 187.1
APR 131.4 137.9 142.8 152.9 166.6 188.7
MAT 132.0 137.8 143.3 1514.0 167.4 190.4

JUN 132.1 137.1 144.2 153.9 167.4 192.0
JUL 133.4 139.0 147.6 156.5 172.4 194.1
AUG 134.6 138.5 148.8 157.1 174 .6 196.1
SEP 135.2 138.7 1149.6 162.1 175.2 198.2
OCT 135.11 138.5 150.2 162.6 176.3 200.3
NOV 135.8 140.6 150.9 163.5 177.9 202.3

- DEC 135.9 142.2 152.2 164.1 180.2 204.4

~ 

t



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

iQ~~1

IILQ 12..! 1212 1111 !2L~ 1~fl

JAN 0 116.0 121.8 125.6 135. 4 179.5
FEB 0 116.4 122.7 126.2 137.8 180.6
MAR 0 116.8 122.9 126.6 142.9 183.1
APR 0 117.0 123.0 127.3 147.7 185.6
MAY 0* 117.9 123.2 128.3 152.0 188.1
JUN 113.3 118.3 123.3 128.9 158.6 190.7
JUL 114.1 119.2 123.5 129.0 166.0 193.1
AUG 114.2 121.0 123.7 129.1 170.5 195.6
SEP 114.7 121.1 123.8 129.4 173.4 198.1
OCT 115.14 121.0 123.9 130.7 175.9 200.6
NOV 115.2 120.9 1 214.0 132.8 177.7 203.1
DEC 115.6 121.0 124.2 133.5 177.4 205.7

*prjor to June 1970, a Material Index -

using 1957 as the base year was used.

• 24
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B. CONTRACT CURVE METHOD (AOR—7)

Since 1962, tae Navy has included an escalation clause

in its shipbuilding c-ontracts. Throug h 1974, all escalation
clauses wer e similar to the AOR—7 contract clause (Appe ndix
A) . Kn o wn as the  Contract Curve Method or 1962 Method , it
was the standard method used within Naval Sea Systems
Command to determine escalation payments in a ship
acquisition contract . In this metnod , Labor and Materia l

escalation curves were specified in the contract. These
curves were usually quite similar to the anticipated
progress curves for the contract. U nless adjustments were
required thie to Government—responsib le delays, these curves
remained fixed throughout the contract life, regardless of
actual contractor progress . In addition to the escalation
curves , a Labor/Material split was specified in the

• contract , an d th is  spl it , a pplied to the Target Cost,
determined the  f ixed a mount of base year dollar s appor-t icned
by the Labor and Mater ia l curves on which escalation
payments were made. This method had nc pro vision for
re imbursement  of price changes associated wi th  engineering
change orders, modificat ions, or schedule completion
slippage. Once the contract was signed , the p r e—dete r m ined
expenditure values of Target Cost (TC), material /labcr mix
(C) and expenditu re rates (Ei) rem ained fi’ed for the
duration of the contract, and were subject to adjustment
only in tne event of partial  te rminat ion .

Escalation pa ym en ts were determine d as follows , wi th

• separate calculations made for material and labor:

BLSi — BLS0

Escalation Pay ment = ( ) Z Ei x C x TC• BLS0

25
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QUALITY p~~ TIC-~A~~I

FROM OOFY FUB2il~HED TO DD,C ~~~~~~~~~~~~~~

where
TC = target  cost of contract

C = labor or material % of target cost
subject to esca lation

= percentage of total  labor
or materia l cost apportione d
to period i

BLSi = av erage valu e of the appropr ia te
index for period i

BLSo = value  of the appropriate index
for the base m onth  specified at
the tim e of pricing

F.’ MARSHALL MET HOD (OPTION PEG—i)

It is apparent from recent bids on our
ships that the inflation and general
economic unce;tainty ii~ the
investment—intensive 

- 
shipbuilding

industry a;e caus .ng shipbuilders to be
wary ol fixed price long term contracts
unless they receive reasonable
protection against the f inancial  risks
involved in projects w hich tak e so long
to compl et e and are so impacted by costs
over which the shipbuilder has little
control.
There  are actions which can be taken  and
are being taken to lessei~ these
problems. We are negotiating with the
contractors to provide more realistic
contract prcvisions particularly ~nescalation , clauses to reduce his
economic risk. This will also help the
governme nt avoid future claims and
should help to achieve better
shipbuilder performance.

The 9uotation above was made by Vice Admiral J.li.

Doyle, Jr., 0.S.N., Deputy Chief of Naval Operations for
Surface Warfare, at the FT 75 Senate Appropriat ions

Committee hearings. The inflation rates of the 1973— 75
period necessitated a review of escalation provisions.
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Since 1975 , shipbuilding contracts have contained
escalation clauses similar to the G—7 contract clause

• (Appendi x B ) .  Called the Marshall Method or 1975 Met hod , it

was derived by LCDR Clyde Marsha ll, formally assigned to the
Naval Material  Co mmand (M A T— 0233)  . With this method , no
escalation curves are specified in the contract, and the
escalation is paid based on actua l costs inc urred. Since
actual costs are used , there is no need for a contractual
Labor/Mat erial split . Payment s are determined by first
“de—esca lating ” all incurred costs to base month values
using the appropriat e escalation in dices. The difference
between actual costs incurred and the calculated base month

S 

cost is then reimbursed as escalation.

Payments  are usua lly determined m onth ly  as follows ,
with separ at e calculat ions made for material  and labor :

- , BL S0• Bscalation Payment = ACi. — AC0 ( )
BL Si

where
ACi = actual escalatable cost

incurred in period i
BLSi = valu e of the appropria te

index for period i
BLS0 = value of the appropriate index

for the base month specified at
tbe time of pricing

Escalatabl a costs , in the Marshall Method , are defined in
ten s of direct mat erial, direct labor, and a fixed
percentage of indirect costs. Escalation payments on
indirect costs are made on the basis of the Labor Index.
The portion of ~~calatable indirect costs are added to
direct labor costs prior to determining labor escalation.
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G. COMPARATIVE TABLES

The followin g tables are repre sentative of the  AO R— 7
class contr act but hav e been adjusted for purposes of
comparison of the two clauses.

TABLE 5

~~~~~~~~~~~~~ ~~~~~~ 
I ZED TO CO~P&RE AOR=7

~~Q ~ FG- 7 
~~~~~~~~~~~~~ ~~~~~~~~~~~~ c~AUSEs

Target Cost (TC) $~ Q, 000,000
Target Profi t  (TProf ) $ 3 ,800 ,000

Target Price (TP ) $43 ,800 ,000

Ceiling Price (CP)* $50,000,000
Share Ratio 80/20 (Govt./Contr.)
Pt.  of Total Assump. (ETA)** $47,750,000
Ease Month April 1972
Delivery Date 30 June 1975

SCeiling Price is 125% of Target Cost.

**pnint of Total Assumption is the  point where all cost
sh aring ceas es and the cont ractcr absorbs all additiona l
ccsc gro wth . Peculiar to FPI F contracts with ceiling prices.
Det ermined as follows:

CP — TP
PT A + T C

Gov ’t Share

S50M — 343.811
= + $4011

.8

28 

~~~• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~•____________



&~~_&.~ ~•

!2fl~~P~ L~&U~I~ IQ. L~~MI~
~~ AL&I~Q! X~~!I~ Q!~~J
~!L~!~ ~~~~~ ~{2 ~~~~

Afl! ~I&k~2!~ &!

IA2~~~ !! !! ~~~~± .~~~i~I~LM c Q ! ~±.~~!
.Q~~ ~Q! !.B cQ~I

1 JUL 72 .2 .05 .05
AUG .68 1 .2 .05 .1
SEP .2 .05 .1

2 OCT .3 .05 .15

NOV 2.28 2 .4 .1 .25
DEC .4 .1 .25

3 JAN 73 .6 .1 .3
FEB 

• 

4.88 3 .6 .1 .3

• MAR .6 .1 .3

44 APR .7 .15  .35
MA! 5.64 (4 .9 .15 .35
JUN .9 .15 .35

5 JUL 1.3 .1 .5

AUG 5.12 6 1 4 .1 .5
SEP 1.5 .1 .5

6 OCT 1.5 .1 .4
NOV 4 .2  6 1.5 .1 ~ 14

DEC 1.5 .1 .4

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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~~~~ ~~.

g.~~~~ ±!! !~***! !~AQ~!i~& &Q~~.~!!!!!!±.tf!~• 
~~ ~Q! X~ c~~ ~1~L~&

7 JAN 74 1 . 3  .1 .3
FEB 3.92 5 1.3 .1 .3
MAR 1.0 .3 .3

8 APR .7 .4 .3
M AT 44 .0  4 .6 .5 .3
JUN .5 .4 .3

9 JUL .4 • 44 .2
AUG 3.76 4 .4 .4 .2
SEP .8 .8 .4

10 OCT . 5  .3  .3
NOV 2 .92 3 .4 .3 .3
DEC .4 .2 .3

11 JAN 75 .6 .2 .3
FEB 1.96 3 .6 .2 .2
lIAR .5 .2 .2

12 APR . 4  . 2  .2
MA! .64 2 .3 .2 .15
JUN . 3  . 1 5  .1

13 JUL .3 .15 .1
AUG 1 .1 .1 .1
SEP .05 .1

TOTALS $440.0 $1414 $26 .0 $7.44 $10.6

I
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TABLE 7

~~Q £HIPBUILDI!G

• Ship AOR—7 FFG— 7

Contractor National Steel Bath Ircn Works
Escalation M etho d Contract Curve Marshall

Eased on Target Cost (TC) 944%TC Actual
Lator (L) 33%L Costs
Material (11) 61% N Incurred

Expenditure  Curve Adjusted No Not Applicable

Escalation Beyond No Yes, Index CeLl
Delivery Date? is Del’y Date

Limited by Ceiling Price No Yes (Base Cost)

Ad justment Based on: BLS BLS

Base Month: April 1972 May 1974

Payment Ereguency Quarterly Monthly

Payments Limited by ~

•

Total Incurred Costs 95% 100% •1
Index Publication Delay— Yes Yes

• Payments by Projection: 4 Qtr Avg 3 Month Avg

I
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III. ~~AcL~!~. ~!Q~~

1. CASE OBJECTIVES

The intracaci es of long term major weapons systems
acquisition necessitates detailed examination of specific
clauses to measure their effect on the overall completion of
the contract. The objective of this case is for the
machination of an escalation clause to be studied and
comprehended in an environment  of rapidl y changing price
levels. .

The essential characteristics of an escalation 
• 
clause

must be present in order for the clause to operate
effectively. They are: the prices to be covered, the
measurement of the change in the prices covered , the timing
of the measurement for escalation, and the fcrmula detailing
compensation for incurred escalation. In addition to these
characteristics, the escalation provisionn should not create
an environment wherein a less aggresive cost reduction
attitude exists on the part of the contractcr, or wherein
excessive administrative costs are required to implement the
clause.

By focusing on two escalation clauses utilized in
shipbuilding contracts, it is possible to measure different
techniques used to create a similar goal: the elimination of

inflation as a portion of risk to be encountered by a
contractor.
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The inclusion in this case of recent congressional
testimon y has attempted to illustrate the  visibility and
importance given to contracting difficulties in dealing

adequately with the effects of inflation

B. QUESTIONS

1. If escalation clauses are needed to protect the
contractor from price changes, wha t are some possible causes

of price change?

There tend to be three causes of price change:

1. A general change i~ price levels ——inflation cr deflation , i.e., an
“economic” change,
2. Relative price changes due to supply
and/or demand changes,
3. Incr eas es in the contractor ’s input
prices (prices of labor or contracted
items ~roa suppliers and sub ccntractorsresul~ing from relaxed bargaining wit
suppliers by the contractor because of
the escalation provision.

The objective of escalation clauses is to adjust

- contracts for general changes in price levels. However, it
is difficult to separate the second item abov e from the
first item when writing an escalation clause. The price of

• labor may have increased when Aaheuser—Busch opened a
brewery in the Newport News area. This situation may

• increase the cost of labor at Newport News Shipbuilding
Company , thus serving as a disadvantage to the Navy. The
existing low cost of labor in Pascagoula, Mississippi,
howe ver, attracts labor to the Litton Shipyard upon a slight
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increase in shipyard wages relative to the existin g economy,
yet labor costs remain lower than similar costs nationwide.

This situation serves as an advantage to the Navy.
Escalation might respond to any price change and must be

used carefully so as not to dis—incentivize the Contractor
from adjusting to new technology, local supply conditicns,

etc. The third cause of escalation is called the “moral

hazard” because the  Contractor ’s relia nce on escalation may
preclude aim from diligently holding down the prices of his
inputs. If prices are measured on a broad scale rather than

on those of a particular contractor , this potential cause
can be minimized or avoided. This broad scale measuremen t
can be effected by utilizing a recognized price index upon
which to base esca ].aticn.

2. Are there any advantages of the Marshall  Metho d over the
Contract Curve Method?

The major improve me nt of the Marshall Method over the
Contract Curve Met hod is that under the Marshall Method
escalaticu payments are based upon the actual timin g of
actual incurred cost and the paym ents continue until
delivery. The continuation of escalation payments beyond
contrac t delivery dat e is continge nt upon  two stipulations.
First, the sum of the total de—escalat~d costs and all costs
incurred not subject to escalation may not exceed the
ceiling price. Second, a ceiling is placed on the BLS
indices at some point after the contract delivery date. For

the FFG—7, the ceiling on the BLS indices ~~ the contract
deliv ery date.

3. It seems that the contractor gets all of his actual

3(4 
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costs under the Marshall Method. what is the restraint upon
aim from irrationally spending an abnormal amount of money?

The Contract or should not be penalized for  the
occurance of inflaticn.  The Marsh all M etbcd thus relieves
the Contractor of this economic worry. Since the contract
is priced in Base Costs according to a Base Month, the
excess mcnthly costs over the Base Cost (as determined by
the indices) constitute the escalation payment due to

inflation, and only the Base Costs are added to the previous
total of Base Costs. It is the total of these Base Costs
that is ccapared to Target Cost in order to determine
Profit. The graph on the next page illustrates the amcunt
of profit due the Contractor as a function of the accuracy
of his actual Base Costs in comparison to the contract’s
Target Cost.
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• MEASUREMENT OF BASE COSTS IN DETERMINING
AMOUNT OF PROFIT EARNED
(Nunt ers from Table 5)

I-

0
In
C
0

~ 4M - TARGET
Cost = $40M
Profit = $3.8M

PTA• 
~~ 3M 

~~~~ Cost = $47.75M- 

Profit = $2.75M

\ CEILING
Cost = $50M

- ,  

\

~~~t = s o

40M 50M

CONTRACT COST (In M i l l i o n s  of Dollars )
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1. Which method would you recommend for future use? Bow is
contractor risk affected by each clause?.

The Marshall  Method at tempt s to reimburse the
Contractor fcr  all price changes experienced over the  life
of the contract. Calcu lation of payments is not affected
should either cost growth or schedule overrun occur. This
is consistent with the conceptual purpose of escalation
payments to reduce the Contractor’s risk in bear ing price
changes over which he has no control, thereby reducing his

need for contingency pricing. Under the Contract Curve
Method, the expenditure curves for labor and mate r ia l  (Ei)
are determined by the Navy based on an analysis of the
historical data of the contract bidders, labor/mater ial mix,
material, lead times, and fabrication requi rements of the
type of ship. The percentage of Target Cost subject to
escalation (C) for labor and material is exclusive of those
projected overhead costs which are fixed. The expenditure
curves and labor/material mix are only an estimation of what
will be achieved by the shipbuilder. The shipbuilder faces
four elements of risk associated with the Contract Curve
Method. First, the actual expenditures may cccur at a later
time than reflected in the predetermined curves , leading to
under comp ensat ion in terms of rising prices. Second , the
predetermined labor/material mix may not be achieved.
Third , escalation is not paid on costs incurred between
target and ceiling, only on the predetermined par~e ntage of
Target Cost. Fourth, the index may not reflect the actual
price level change experienced by a Contractor for a

• particular ship.

5. For illustration purposes, compute the amount of
escalaticn payment due the contractor under each method for
the months of January, February , March 1973; April, May,

L 
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June 1974; and January , February, March 1975. You will need
to refer to Tables 3 through 6, and Appendices A and B
(Figure on a quarterly basis for the Contract Curve Method).

~~~~~~

JAN 73:
Labor: .1 + (.75 x .3) = .325

142.8
. 32 5  — .325 ( —— — — ) = $20672

152.5

123.0
Material: .6 — .6 ( ) = $12420

125.6

FEB 73:
Labor: .1 + (.75 x .3) = .325

1142.8
.325 — .325 ( — — — - — )  = $21250

152.8

• 123.0
Material : .6 — .6 ( ) = $15214

126.2

MAR 73:

Labor: .1 + (.75 x .3) = .325
142.8

.325 — .325 ( ) = $20672
152.5

123.0
Material: .6 — .6 ( ) = $17062

126.6

Qtr Tota ls: Labor: $626114
Material: $414696

38

- - ..~- , .- —-—. - . - —~~~~~-,. -



APR 74:
Labor: .4 + (.75 x .3) = .625

142.8
. 6 2 5  — .625 ( ) = $89286

• 166.6

123.0
Material: .7 — .7 ( ) = $117062

• 1147.7

MAY 74:
Labor: .5 + (.75 x .3) = .725

142.8
.725 — .725 ( ) = $1065141

167.4

123.0
Material: .6 — .6 ( ) = ~114474152.0

JUN 714:
Labor: .4 + (.75 x .3) .625

1142.8
* .625 — .625 C = $91846

167.14

123.0
Material: .5 .5 ( ) = $112232

- 158.6

Qtr Totals: Labor : $287673
Material: $3143768

JAN 75:
Labor: .2 + (.75 x .3) .425

142.8
. 42 5  — .425 1 ) = $88570

180.4

123.0
Material: .6 — .6 ( ) = $188858

• 179.5
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FEB 75:
Labor: .2 + ( .75 x .2) = .350

1142.8
.350 — .350 ( ) = $78222

• 183.9

123.0
Material : .6 .6 ( ) = $191362• 180.6

MAR 75:
La bor: .2 + (.75 x .2) = .350

142 • 8
.350 — .350 (— - -— —— ) = $82870

187.1

123.0
Material : .6 — .6 ( ) = $1969142

183.1

Qtr Totals: Labor: $249662
Mater 3~al: $577162

Contract Curve Method:

JAN — MAR 73 (Q TR 3):
1457.8

Labor: 152.5 + 152.8 + 152.5 152.6
3

1 5 2 . 6  — 142.8
( ) x .005 x $40000000 = $13720

142.8

378.4
~1at’l: 125.6 + 126.2 + 126.6 = 126.1

3
1 2 6 . 1  — 123.0

( ) x .110 x £140000000 = $110880
123.0
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APR — JUN 744 (QTR 8):
501.14

Labor : 166.6 + 167.14 + 167.4 — 167.1
3

• 167.1 — 142.8
( ) x .051 x $14~)000000 = $347208

142.8

1458.3
~at’l: 147.7 + 152.0 + 158.6 ~~~~~~~~~~~~~~ 152.8

152.8 — 123 .0
( ) x .043 x $140000000 = $416756

123.0

JAN — MAR 75 (QTR 11) :

551.11
• Labor: 180.14 + 183.9 + 187.1 183.8

3
1E3.8 — 1L42.8
( ) x .040 x $40000000 = $459360

142.8

543.2
Mat’l: 179.5 + 180.6 + 183.1 = 181.1

* 3
181.1 — 123.0 

) Z .006 x $40000000 = $113376 -

123.0 
-

6. What alternat ive is there to the inclusion of an
escalation clause in a contract?

The alternative to an escalation cla use is :onti ngency
pricing whereby the contractor, in pricing his contract
proposal during contract formulation. “builds” into his
estimates a provision to account for an assumed amount of
inflation.

_ _ _ _ _  

—“  
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C. DD—963 MATERIAL INEEX

(The folk wing mat erial cn the DD — 963 SPRUANCE Class

Material Index is presented as an illustration of the
importance of selecting relevent parameters in measuring

price changes. The material can be utilized in classroom
discussion or can be assigned for out-of—class assignment as
a part of the basic case).

If a compar ison of the components of the NAYSEA Material
Index were made over a period of time , differences in price
changes between the three components would be revealed . For
Iron and Steel (10—1), prices had risen in 1975 to 203% of
their 1960 level, while General Purpose Machinery (11—4) and
Electrical Machinery (11—7) had risen to 183% and 134% of
their 1~ 6O respective levels.

3liQ 12~4 1975
10—1 100 101 146 203
11— 14 100 100 146 183
1 1—7 100 94 114 134

If 11—7 bad a weighting of 445% vic~e its actual weighting
of 15k, and if 10— 1 had a weighting of 15% vice its actual
weighting of L45%, the Material Index at the end of 1975
would be much lower than its actual level. Thus the
weightings of index elements can affect the behavior Cf the
resultin g composite index.

If a chang e in tl~ we ightings of elements will affect
the behavior of the composite index, it seems reascnaole
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that a change in the elements selected tct the composite
index will, also affect the composite index. The need to
choose between using a ~~~~ or a ~ni~ue material
composition index was mentioned earlier under Part C,
Measuring Price Changes. The follcving discussion
illustrates the difference between using a 

~~~~~~~~~~~~~~~~~~~~~~~ ~4 A VS E&
Material Index and a un ique material ccmposition index
that reflects the composition of materials actually utilized
in the ship type construction. LT. D.D. Geiswar , in a
thesis entitled “Compo sition of Mater~.al Price Indices for
Naval Ship Contract Escalation”, compared escalation
payment s on the DD—963 contract using both the NAVS EA

stand~~~ Material Index and a un~~ ue material composition
index for the DD—963 class as shown below in Table 8:

TABLE 8

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

•~~1 ~~~~~ _____

10— 1 Iron and Steel 4.1%
10—2 Non Ferrous Metals 3.7%
10—7 Fabricated Str uctural Products 4.7%
11—4 General Purpose Machiner y 15.6%
11—7 Electrical Machinery 58.2%
11—914 Internal Combusticn Engines 11.6%
13—92 Insulation Mat erials 2.1%

Total 100.0%

• 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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If the above 
~~~~~~ 

index had been grouped only along

the three elements used by N AVSEA in its ~.t~n dar4 index,
the weightings would have been as follows:

10— 1 ‘45% 2~4%

11-14 L & 0 % 146%

11—7 15% 30%

The DD—963 contract contained an escalation clause that
determined escalation by the Contr act Curve Method. By
applying the escalation payment procedures in that clause
first to the N AVS EA standard Material Index and then to the
unique DD—963 Computed Material Index, LT. Geismar developed

Table 9 shown on the next page. The difference in the
cuiulative escalation payments between the two composite
mat erial indices over the period of July 1970 to April 1975
shows that substantially !~L~ 

was classified as escalation
using the standard index than if the unique DD— 963 Class
Index (Table 8) had been used. It mus t be remembered that
it is possible that this escalation, based on the BLS
published index, may not have been an overpayment when
compared to the ~~~~~~ ~rice~ experie nced by the
contractor, since the indices are basically a benchmark
based on the average of the industry to which the contractor
is compared. The actual prices experienced by the
con tractor may hav e been above or below this average.
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D. CONCLUSION

The Marshall Method utilizes actual exp enditures in
computin g escalation payments. The Contract Curve ~ethod
compute s escalation using scheduled expenditures. In
at tempting to draw comparisons bet ween the Marshall  Method
and the Contract Curve Method, one mus t initially assess the
value of using actual expenditures in lieu of scheduled
expenditures. While actual expenditures (actual prices) will
more effectively reduce the risks involved when operating in
a period of rapidly rising prices, there is no incentive for
the contrac tor to maintain his schedule. Under the Contract
Curve Method , escalation payments follow the schedule of
cost expenditures, and escalation payments stop upon
reaching the ~~~~~~ contract delivery date. Should not
this incentive remain for the contractor to complete his
work on time? The incentive to complete on time should be
present in the contract, of course, but perhaps not as a
part of the escalation clause. The escalation clause, as
provided in the Marshall Method , eliminates in f l a t ion  as a.
contractual risk. It leaves for other contractual
provisions the incentives for cost reducticn and schedule
adherence. Cne possible method of incentivizing schedule
adherence is through the use of an Awar d Fee. Periodic
reviews of the contractor ’s perfor ma nce would resul t in the
award of some percentage ~up to 100%) of the period’s
available awar d fee dollars. This could be effected in

addition to an incentive type contract. In othet words,
costs would be incentive fee—based , and schedule adherence

• would be award fee—based.

The Marshall Met hod is ncw being used on all new !IIVSE&
shipb uilding contracts. The BLS Material Composition Index,

146



- _ _ _ _ _  _ _

using the established three elements and weights, is still
being used as the material index. Its use is justified by
the lower admin istrative costs encountered in its
implementation. Reasons for adopting the Marshall Method
are based on its four main advantage s over the Contract
Curve Method :

1. It is an equitable sharing of
cont~act risk consistent with the
sharing inherent in an FPI contract.
2. It reduces contingency pricing which
is consistent with the central purpose
of basic DOD escalation policy.
3. It more accurately reflects cost
growth due to economic factors as
oppos~d to lack of product ion
elficiencies.

~4. It limits the maxim um amount of
escalation to that based on costs not to
exceed ceiling price. Payments do not
stop.at scheduled delivery date, howevera ceiling is placed on the index at some
point on or after scheduled delivery
date (Depending on the particular
contract).
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• APPENDIX A

AOR— 7 CLAUSE ( CONTRAC T CURVE METHOD )

— ARTICLE 8. çOMPE~~~~~Q~ ~~ JU STM EN TS jLA~ O~ AND ~ATE .RIA,fl

(a) Regar dless çf the actual changes ii~ the cost oflabor or mate;ials dur ing ~he performance of this contract,
adjustments in compensation shall be made~as provided inparagrap hs (b) and (C) of this Article. Said adjustments
~re •based solely on the chaages in the Labor Inc~exidentif~.ed i~ paragraph (b) of this &rticle~and t~ e MaterialIndex identified in paragraph (C) of this Article. Each
Supplemental Agreement entered into pursu~ nt to this Articleshall set fçrth the calculations upon which the ~djustaentsin compensation are made. For the purposes of this Article,
33% of the Target Cost shall be deemed to constitute the
labor cost subject to adjustment and shall be apportioned as
shown in • t$ second column of Taole 1 of paragraph (b
hereof. similarly , 61% of the Target Cost shall be deeme
to constitute the material cost sub ject to adjustment and
shall be appcrtioned as shown in the second’ ccluan of Table

• 2 of paragraph (C) hereof. No part of said Tables 1 and 2
shall be revised, unless this contract is partiali.
terminated and then only as provided in subparagraph (f) (2
of this Article.

(b) Adjustments in compen sation on account of changes
in labor cost shall be made as follows for each quarterly
period shown in the first golumn of Table 1 for this
paragraph oased~on the changes in the NatIonwide “Index of
Changes in Straight Time Average Hourly Earn~.ng for SelectedShipyar ds” (~June 1962 = 100) for steel ship construction
nerein sometimes called the “Labor Index”, furnished to theNaval ShipSystems Command (Ed, note: Now called Naval Sea
Systems Command)by the Bureau of Labor Statistics Cf the
United Stat es Departme nt of Labor: -

jl) The Labor Index for the base month of Apr~l.
~~72 shall be subtracted from the, Labo; Index for~~~hequN~tterly period involved, determined in accordance with
paragraph (

~~~
) below, and the difference computed as a plus

or minus figure  as the case may be.
(2~ The aforesaid difference, whether plus or

minus, shall be divided by the Labor Index for the base
month and the resulting quotient carried to four decimal
places.

(3) The aforesaid quot ient shall be multiplied b
the percentage of the Target cost set forth in the thir
coluin of Tat~,e 2 below opposite the quarterly perto
involved , and the resulting product carriCd to siR decima
places.

(14) The aforesaid product shall be multi p lied b
S(Tar get Cost) . The result ing amount shall constitut e th
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amoçint of the ad justment in compensation for the qua rterly
period involved.

(5) The amount of the adjustment in compen sation• shall be upv~rds or downwa;ds depending upon whether the
difference in the labo; ind~çes calculated in subparagra ph(1) above is a plus or sinus figure, as the case may be, a~idshall be set forth in a Suppleme ntal Ag reement to this
contract.

TABL E 1

LABO R (33% of Target Cost)
S o t  S o f

Qtr Labor Target Cost
1 0.4 0.1
2 0.8 0 .3
3 1.2 0.5
4 3 . 0  1.0
5 6.8 2.2

-‘ 6 9 .5 3.2
7 13.1 4.3
8 15.5 5.1
9 17.3 5.7

10 15.6  5.1
11 12 .2  14 .0
12 4 . 6  1.5

100.0% 33.0%

(C) Adjustments in compensation on account of changes
in material costs snail be made for each quarterly period
shown in the first column of Table 2 below •based on thechanges in the “Material Index for Naval StRip Systems
Command Steel Vessels Contract” herein sometimes called the
“Material Index”, furnished to the Naval Ship Systems
Command by the Bureau of Labor Statistics of the United
States Department of Labor:

(1) The Material Index for the base month of
~~fl jJ72 shall be subtracted from the Material Index f9rthe quar~~rly pev iod involved determined in a~:ordanc e withparagraph jdj bel3w, and the difference computed as a plus

or minus figure as the case may be.
(2) The ,a~oresaid difference whether plus or

minus , shal l be divided by the Material Index for the base
month and the resulting quotient carried to four decimal
places.

(3) The aforesaid quotient shall be multiplied by
tb~ percentage of the Target Cost set forth in the thi rdcolumn of Table 1 below oppcsite the quarterly period
involved, and the resulting product carried to six decimal
places.

(14) The aforesaid product shall be multiplied by
$(Target Cost). The resultin g amount shall constitute the
aio~int of the adjustment in eompensation for the quarterlyperiod involved.

(5) The amqunt of the ad justment in compensation
shall be upwards o~ downiqa~4s depending upon whether thedifference in th. labor Indices calculated in subparagraph
(1) above is a plus or minus figure as the case may be, and
shall be set forth in a Supplemental Agreement to this
contract.

1$9
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TABLE 2 -

MATERIAL (61% of Target Cost)
S ot  S o f

Qtr Materia l Target Cost
1 2.5 1.5
2 8.5 5.1
3 18.0 11.0
14 20.0 12.2
5 16.0 9.8
6 11.0 6.7
7 8 .0  4 .9
8 7.0 4.3
9 5.0 3.1
10 3.0 1.8
11 1. 0 0 .6
12 — —

100.0% 61.0%

(d) For the purpose of this Article:
(1) The first quarterl y period s~all commence çnthe first ~ay of the calendar month following the effectivedate of the contract.
(2) The term , “Target Cost” as referred to

herein shall be the target cost in e~fect at the effective• date a~ this contract.
• (~~~

) For the purposes of computing the amount of
adjustment in compen sation, the amount of Target Cost set
forth in subparagraphs (b) (4k , and (c) (4) shall not he
revised unless thi s contract is partially terminated and
tki~n only to the extent provided in paragraph (f) (2) ofthis Article.

(4) The Labor Index and Material Index for a
quarterl y period shall be the arithmetical average carried
to one decimal point of the Labor Index or MaterIal Index,
as the case may be for each of the three months comprising
such quarterly period.

(a) Nothing contained in this Article shall be
construed as prohibiting the inclusion of changes in the
cost of labor or material in any adjustm ent in the target
cost target profit target price, ceiling price, or total.
finaf price ptovide~ for under any other provision of thiscontract.

(f) (1) If this contract is terminated in whole, fo~any reason, no compensation shall be made under this Article
for any quarterl y period subsequ ent to the quarterly per iod
during which the contract is terminated.

• (2) In the event that this contract is termina ted
in part and such partial termination terminates the
coapietton of one or more vessels the n, notvithstandtnq any
other provision of this Article, ~he target cost set fctthin paragraphs (b) and (C) the percentages of target ccst
set forth in paragrap~1 (4 ,  and each column of Table 1 of
paragraph (b) and ~able 2 of paragraph (C) shall be a~ 1ustedfor the reduction in the number of vessels tc be completed
under this contract.

(~~) Deferred paym ents for escalation shall be paid
pr~uptiy, upon sub mission of invoiges when ever such
payment, wh en added to the total Of au , payments previously
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made under the contract, would not exceed ninety—five
perce~it (95%) of the costs certified by 4e Contractor on
such invoice to have been ~ncurred by it in the perfcrsanceof the contract. Upon delivery of the last vessel under
this contract, any rem aining deferred payments for
escalation shall, upon submission oi invoices, be promptly• paid. In the event that the amount shown in any
Supplemental kgreement pursuant to paragraphs (b) and (C)
above is ~ miflus figure, such amount shall be deducted fromthe next invçice (s) presented for payment under this
contract until such amcunt has been offset or recouped in
full.

(h) No adjustment shall be made in the target cost,
tar get price , or ceiling price on account ~f up wards or
downwards adjustment in c9mpensatlon made in accordance with
this Article and hence said adjustme nts are gutside the
incentive price revision for mula provided for in Article 8,
“INCENTIV~ PRI CE REVI SION (FIRM TARGET)”. Acord~ngly, evenif tae ceiling price is exceeded ,amounts oth~rwise payableto the Contractor in accordance with this Article shall
continue to be paid.

(i) Any dispute arising under this Article shall be
determined in accordance with prcvisions of the “DISPUTES”
clause of the contract.

(j) In the event that the labor or material indices for
the quarterly per iod involved have not been fui nished tc the
NAVS~A by the Bureau of La)?or Statistics by the end of the
ens~3ing quarter, compens~t1on adjustme nts Lot the quarterl y
pericd involved shall be made based on upon the average of
the cha nges in the indices for the preceding four quarters
for which indices have been computed and furnished by the
BLS. The average or changes so calculated shall be added to
the appi-icable ind ex for the immediately preceding quarterly
period an~ the sum sha ll constitute the labor or materia l• index for the qua;terly period involved. When an index for
the quarterly period involved is computed ~nd furnishec~ byBLS, the Contractor shall reflect any required corrections
for the quarterly period involved in the submittal for
adjustment for the following quarter.

- -  - 
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APPE N DIX ~

OPTION FFG—7 CLAUSE (MARSHALL METHOD )

(a) ~~~~~~~~~~~~~~

The contract price agreed to by the parties reflects
~he j.abor and material price levels or th~ base monthidentified in paragrap h jd) below . It is anticipated that
the Contractor ’s actual cost~ tor labor and material may
change from the labor and material costs projected on the
basis of such price levels and the parties desire to provide
for adjustm ent to the compensation to reflect such changes.
Rowever , regardless of tI~e actual changes in the costs olabor and material exper ienced during the period o
performance compensation adjustments shall be computed and
effected solely on the basis ~f • monthl y ch~nges in the Lab orand Material Indiçe~ ident~fied below, in accordance with• the procedures specified herein.

(b) ~~~~~
Except as hereinafter provided in paragrap h (e},

adjustments in compensation sha]J. be made for each wcnthl.
period following the effective date of this contract unti
delivery of the last vessel to be delivered under the
contract. For the purpose of this Article a “monthlyperiod” or “monthly period involved” shall begin cn the
first day of a calendar month and ‘shall end at the end of
the last day of t hat calendar month except that “mont~iLyperiod” shall include the calendar months of the effective
date of this contract and the delivery date of the last
vessel to be delivered under the contract, respectively.

(c) c~~~~ ~~~~~~~~~~ ~2 CoiP2fl~~~~~2~ 1!~!U ~~~~

(1) For the purpose of this Article, the elements of
cost which will comprise the ~onthly costs of the contr~ctsi~bject to adjustm ent are (i) ~~reçt aat~ri;l costs (ii)
direct labor costs and (iii) 15~ of indirect cos~s; theremaining 25% of Indirect costs are not subject to
adjustaer~t. The costs subject to compensation adjustment
under this article include the costs of performance of
change orders or other work for which the contract price is
subject to adjustment p~r~ua nt ~o the “Changes” clau~e or
pursuan t to Other provislons of the contract. Accordingly,
all such contract ptic€ adjust.e~ts shall be priced on the

• basis • of tb~ labor and material price levels of the  base
month identified in paragraph (d) below. For the purpcse of
this contract, the terms “dIrect material costs”, “directlabor costs”, and “indirect costs” shall have the mean ings
and shall be allowable in accordance with Section XV of tae
Armed Forces Procurement Regulations in effect on the date
of this contract.

- 

- - 
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- Within 15 days fol lowing the end of each monthly
period , the Contractor shall submit to the Government  (1) a
certiried statem ent of the costs incurred by vessel, ~oreach vessel under the contract during that monthly period
(“monthly costs”) and (ii) - 

a certified statement of the
total cumulative costs incurred for all vessels under the
contract from the effeçt.iv e date of the contract to the end
of tnat monthly period (“total costs”) . The statement of
monthly costs ~hall separately identify the direct material
costs, the • direct labor cost~, and the indirect ccsts
incurred during that monthly period for each v€ssel.

(3) For the purpose of this Article monthlir costs and
total costs a;e costs whic h are “incurr~ l costs” as that
term is defined in paragraph (a) (iii) of Article 4,
“Payments”, Except that:

(i) incurred costs for material shall also include
the full. amounts of all billings received from vendors
during the monthly period involved , whether or not the
Contractor has pai d the full amount of such billings.

(ii) incurred costs shall exclude the amounts
~eterained in accordance with •the contract provisions
identified • in par~ graph (a) (11 (ii) of Article 6 , “INCENTI VE
~centive Price Revision” of this contract (Ed. note: any
items fully fcrvard priced and separately accounted for)

(4) The costs identified in th~ preceding subparagraphsshall be subject to Government verification upon submission
by the Ccntractor of the certified statements of such costs.

(d) ~~~q; ~~~
(1) Adjustments in compensation of account of cbanges

in direct material costs shall be based on the changes in• the “~nd€x for Steel Vessel Co~tracts”, (1967 = 100) (be rein
sometimes called the “Material Index”) furnis hed to tee
Naval Sea Systems Command by the Bureau of Labor Statistics
of the Department of Labor (BLS) . For the purpose of this
contract the base month for the Material Ind€x shall be May
19744 lEa, note: Student should utilize the base month given
in Table 3)

• (2) Adjustm ents in compe n sation of account of changes
in direct labor costs and on ccoun t of 75% of indirect costs
shall be based on the changes in the “Indexes of Change in
Straight—Tine Average Hourly Earnings for Selected Shipyards
for steel Vessel construction and All Regions” (June 1962 =
100) (herein sometimes called the “Labor Index”), furnished
to the Naval Sea Systems Command by the Bureau of Labor
Statistics of the Department of Labor (ELS). For the
purpose of this contract, the base month for the L~ bor Indexshall be Nay 1974 (Ed. note: Student should utilize the
base month given in Table 3)

(3) In the event that the Labor or Material Index , or
both, for the monthly period involved is unavailable to the

• Contractor at the end of that monthly period , compensation
adjustients pursuant to this Article shal l be based upon the
average of mcnth ly chang es in the applicable Index for the
previOus 3 months for which ELS indices are available. The

• average of changes so calculated shall be added to the
app ’icable index for the immediately preceding monthl
period and the sum shall cox~stitute th~ Labcr or Nateria
Index for the monthly period involved. When the ELS Index
for that monthly period has been made available , the
compensation adjust~ent for that monthly period shall be
r ecQm puted on the basis of such ELS Index, and an
additional payment to or repaymen t by the Cçntracto
required by si~ch recompu taticn for that monthly period shal
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be reflected in any invoice(s) thereafter submitted for
payment under any provision of this contract until such
amount has been paid , offset or recouped in full.

( 44) In the event that the Final Labor or l~aterialIndex , or bo~h for any monthly period differs from the
Labor or Material ndex previously made available by BLSfor
that monthly period the compensation adjustment fcr the
m9nthly per iod shall Le reço~pu ted on the basis of such
final Index and a~y additional payment to or repayment b• the Contracto~ requir ed by such racomputa tion for~ thamonthly period shall be reflected in any , invoice(s)
submitted theeafter for payment under any provision of this
con tract until such amount has been paid, offset or recouped• in full.

(5) The Contractor shall be responsible for the
calculations involving the Indices provided for in this
paraqraph and said calculations shall be subject to
verification by the Government .

(e) c2~~~~~2~
(1) The direct material costs for each vessel certified

on the statement of monthly costs shall be multiplied by the
base month Mat erial Index and the product there of shall be
divided by the Mater~al Index for th at monthly period
provide~ however, that in respect ox any monthly perioã
commencing after the delive;y date then set forth in Section
f~ for such vessel to be ~elivered under th e  contract, the
above product shall be divided by the Nateri~l Index for themonthly pericd of the aforesaid contract delivery date or by

- the Material Index for that wont~ly period, whichever is thelesser; prov~.ded, further, that in the event thereafte r suchcon tract de~iv ery date is extend ed for reasons of Governw~nt
• responsinility or excusable delay, the compensation

adjustment for each month of such extention shall ~erecomputed on the basis of the Material Index for such
month . The result of each compu tation for each vessel shall
be expressed in dollars ~nd cents.

(2) Th~ direct labor costs plus 75% of the indirect
costs certified on the statement of monthly cOsts for each
vessel shall. be multiplied by the base month Labor Index,
and the product therof shall be divided by the Labor Index
for that monthly per iod; provided ho wever , that in respect
of any monthly per iOd commencing after the delivery date
then set forth in Section H for such vessel to be d~liver edunder the contract, the above product shall be divided p
the Labor Index tor the monthly period of the aforesai
contrac t deliver y date or by the Labo r Index for that
monthly period, whichever is the lesser; provided , further,
that in the event thereafter such contract delive;y date is
extended for reasons of Government res~onsibility or
excusable delay the compe nsation adjustment ior each month
of such exten1 ion shall be recomputed on the basis of tr&e
~abor Index for such month. The result of each computation
for each vessel shall be ex pressed in dollars and cents.

(3) Tae amounts of the results of (1) and (2) above,
~or each vessel, and the amount of the 25% of indi rect costsfor each vessel certified on the monthly statement which are
not subject to adjustment shall be added and the sum shall
constitute the “Base Cost” for such vessei for that monthly
period.

(4) The Base Cost for each vessel for the monthly
period involved shall be subtracted from the monthly costs
of such vess€~. and the resulting difference (plus or minus)
shall cQnstitute the aRount of the adjustment in
compensatio n zor the monthly period involved for each

5l~
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vessel, provided , however , that no adjustment in
compensation shall be made in the even t that the cumulative
sum of the Base C9sts of all vessels for all preceding
months exceeds the Ceiling Price then set forth in the
contract; provided, further, tha t in the eyent the Ceiling
Price tnereafter is increased, adjust ment in compensation
shall. be made for each month that the cumulative sum of the
Base Costs of all month~ preceding such month does not
exceed such increased Ceiling Price.

(ST The amount of the adlustment in co~pensation for
each vesse l determined as above, (plus or min us) , shall be
set fort-h in a Supple mental Ag reement to this contract,
which also , shall set forth the compu tations upon which the
adjustment in compen sation is based.

(6) In the event that the amount show n in any
Supplemental Agreement pursuant to subparagraph (e) (5) above
is a minus figure, such amou nt shall be deduçt~d frcm a~yinvoice(s) pzesented for payment under an~ provision of this
contract until such amount has been of iset or recouped in
full.

(f) ~~x~~ t of Com2ensati~~ Adj~~tme~t

Payments of amounts of compensat ion adjustment under
this ,Art~cle shall , be made monthly afte; submission and
verification of the information and caIculaticns requi;ed b
paragraphs (C) (d), and (e) above and after execution o
the Supplemental Agr eement , pursua nt 6 subparagraph (e) (5)
above , and upon sunmission of proper invoices by the
Contractor, subject to any adjustments pursuant to
subp~ ragraph s (d) (2) , (d) (3~ and (e) (6), as applicable;
provi ded , t hat any such çey a en t  shall be deferred tc the
extent of the amount that such payment , when added to the
total of all payments previously ma de under the contract
(other than payments made pursuant to paragraphs (b) and (d)
of Article 4, “Payments”) would exceed the amoun t of the
total costs. Payment o~ such deferred amount shall be madepromptly, upon submission of proper invoices by the
Contractor, when ever such amount , or portion of such amount ,
when added to the total of all payments made under the
contract (other than payment s made pursuant to paragraphs
(b) and (d) of Article 4, ~Payments”~ would not exceed the
amount of total costs. Upon deliver y of the last vessel
under this contract any remaining deferred payments for
compensation adjustments shall, upon submission of proper
invoices by the Contractor and verification thereof by the
Contracting Officer, be promptly paid.

Ig) ~ c~i2~ ~ ____

The Contractor shall maintain and make available ,for
inspection by the coutrac~ing Officer or his duly author izedrepresentative~, in açldition to such books, records, and
papers otherwise required under this contract tc be
maintained and made available to the Governmen t for
examination such books, records, and papers as may ne
necessary (1) for the verification of the costs certified b
the Contractvr have been incurred, and (ii) for th

• evaluation and substanti tjon of any compensation adjustmen t
requested under the prcvis~ons of this Article. Errors in
tJ~e stateae~ts o~ costs incurred and/or in the computatioof compensat1~n ad j ustments shaLL be corçected promptly, an
such correction shall be reflected in the next invoice
submitted after such correction. (Failure of the Contractor
to comply with any provision of this paragraph (g) sba.L
conetitute pioper groun~s for the withholding of any and alpa y ments under any provision of the contract until such time
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as the Contractor fu~ly complies with all provisions of thisparagraph to the satis~action of the Contracting Officer.)

(11) ~~~~~~~~
Any dispute arisipg unde; thi~ clause shall be

determined in accordance with provisions of the “Disputes”
clause of Section L.
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