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mercial business wnich are listed in Fortune's Directory
of the 500 Largest Industrials. Comparizon of the two
groups of fiims is base' ipon average annual financial
indicators including returns on sales, equity capital and
total assets, total assets turnover, equity cepital turn
over, and sales dollars per employee. Annual averages of
these indicators are plotted for each group of firms.

The hypothesis that the group cf firms, each of which
had more than 50 per cent of total sales revenues from DOD
and NASA sales, would eihibit an increase in the aunnual
averages of the financial indicators relative to those
of the group having cnly commercial sales was rejected upon
the year to year comparisons and trend snalyses of the
graphs. The "incentive environment™ has failed io induce
defense and NASA contractors toward increased efficiency

and productivity in the use of capital and labor resources.
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AN ANALYSIS OF DCOD/NASA CONTRACTOR PROFITABILITY IN
THE INCENTIVE CONTRACT ENVIRONMENT

I. Introduction

Throughout United States history there has becn a
continuous interest in and controversy over the Government's
rrocedures fer acquirivig nroducts and services. Much of
this controversy has arisen over contractors! profits and
total costs to the Government or the eventual cost to

d each U.S. taxpayer. Firm=-fixed-price and incentive con=-
tracts are being used in government procurement in an

attenpt to obtain better products and to limit or reduce

total costs, This research is an examination of the
results of the significant increase in the use of incentive
5§ contracts which occurred during the 1960's. The purpose

is to determine if these profit incentives have induced

the contractors to be more efficient in using total re-

sources.,

The Environment

President Kernedy suid in his inaugural address:

"Only when our arms are sufficient beyond doubt can we be

certain beyond doubt that they will never be employed.®
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(Ref 33%:47) Robert S. McNamara accepted the office of
Secretary of Defense in January 1961 and the task ¢f

providing a detailed blueprint of the Kennedy defense

program. President Kennedy's instructions to Secretary

McNamara included :

Develop the force structure necessary to our
military requirements without regard to arbitrary
or predetermined budget ceilings, and having
determined that force structure, ... procure it
-t the lowest possible cost. (Ref 33:48)

Secretary McNamara directed the military services to L
assure that Defense procurement was guided by the following
policies: : ;

1. The first and paramount objective is to
acquire weapons and material which fully meet
qualitative and delivery requirements=--at the
lowest overall cost.

f 2« Full and free competition with equal
opportunity to all interested qualified suppliers
must be stressed. Sole source procurement must be
continuously minimized. Whenever specifications are
sufficiently precise, competition must be obtained ]
through formal. advertised bidding procedures as i 3
required by law. (Ref 79:206=207)

Secretary McNamara establiched two principal objectives: j :
to shift defense procurement from noncompetitive to com=
petitive; and to shift from cost-plus-fixed-fee (CPFF) to
firm=fixed-price (FFP) and incentive contracts.

The firm=fixcu.=price contract is the type preferred by

the Government. It theoretically provides incentives to
control ccsts since the difference in the final cost and
the fixed=price is the contractors' profit or loss. The
contractors receive all rewards or penalties from risks.

Incentive contracts with specified risk and profit sharing

T, SSRGS =
E AN 2 wranseceiin s o A BB R
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formulas are preferred where FFP contractsz are not suit=
able.

Secretary McNamara's objectives were designed to deal

with the problems resulting from the demand for electronics,

missiles, and other technically advanced systems which
increased rapidly in the 1950's. Risks involved in de-
veloping and producing these weapon systems caused a

rapid decrease in the number of FFP contracts that were
used and a corresponding increase in the use of CPFF con-
tracts. The increased use of CPFF contracts allegedly
resulted in large cost overruns mainly because they contain
no incentives for cost control or efficient use of re-~
sources. (Ref 79:207-208)

The Armed Services Procurement Regulation (ASPR)
authorizes and limits the type contracts that are avail~
able for defense procurement., Federal Procurement Regula-
tions (FPR) control procurements by civilian federal
executive agencies. The “ational Aeronautics and Space

Aduninistration Procurement Regulation {NASA PR), published

-under the FPR system, is based on the National Aeronautics

and Space Act and the Armed Forces Procurement Act. NASA PR

policies and procedures are nearly consistent with those
adopted by the DOD in the ASPR, since both agencies are
controlled by the same procurement law and generally deal
with the same segment of industry. (Ref 17:32-37)

The two major classifications of contract types zre

fixed~-price contracts and cost~reimbursavle contracts.
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Considering contractor's responsibility for cost, the
contract types range between the two axtremes of firm-
fixed-price anca cost=plus=-fixed=fee. The major types of
contracts are listed below and are briefly explained in
Appendix A:
L. Fixed-price contracts
a. Firm-fixed-price (FFP)
b. Fixed-price-redeterminable (FPR)
Ce Fixed-price-incentive (FPI)
(1) Fixed-price-incentive~firm (FPIF)
(2) Fixed=-price=-incentive=successive (FPIS)
2e Cost=reimbursable contracts

a. Cost=plus-fixed-fe. (CPFF)
be Cost-plus-incentive~fee (CPIF)

The word '"incentive! refers to contractual provisions
which relate variable contractor profit or fee to actual
cost, time schedules, or performance level of the product.
The results of the emphasis on fixed-price and
incentive contracting are dramatic. Detailed results
for the 1959 = 1970 period are included in Tables I,
II, and III. Tables I and III provide the dollar value
of each contract type awarded annually as a percentage
of total DOD and NASA contract dollars awarded, respectively.
Table II presen*s the aumier of DOD cencracts of each type
awarded annually as a percentage of the total number of
DOD contracts awarded.
For the DOD, the percentage of contract dollars
;overed by FFP and incentive contracts increased markedly,
while the rerceontase of contract dollars covered by

fixcd-feo contracts substarntially decreasede The fixed=-

4
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fec percentage of the total number of DOD contracts also
decreased considerably. The percentage of CPIF contracts
substantially increased but is still a small fraction of
the total number awarded. Fixed~price tyne cortracts
increased slowly in percentage. FFP contracts alone
accounted for the majority of the total DOD awards during
the 1960's.

NASA's shift away from fixed~fee contracts was also
significant. The greatest increase in the percentage of
contract dollars occurred for CPIF contracts. The FPI
dollar percentage also increased noticeably, but remains
a small fraction of NASA's total contract dollars. The

FFP percentage remained fairly constant.

Purpose of Incentive Contracting

In the competitive nmarket the forces of the market=
place not only set the price for a given quality product,
but make survival of a firm dependent on efficient, effec-
tive management of resources. Incentive contracting
attempts to provide this same motivation for contractors
that mainly develop and produce products for the Government.
The Guverament prefers to buy products and services in the
competitive market place, preferably through formal adver=
tising. (Ref £5:6) However, the competitive market can=
not be used for the bulk of weapon systems acquisition for
several reasons. First, the uncertainties and risks in

development and production present many risks that private

R YT
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companies may not be able to bear alone. The risk of a
reduction or cancellation of programe as a result of
changes in strategic planning or government policy is an

example. Second, acquisitions may cover such long periods

that immediate response to the oucurrence of changes in
threat, strategy, policy, and technology is considered 3
essential., Third, the constant advancement of the state=- |
of=the=~art, increasing complexities, and requirements for

multiple~mission capabilities result in uncertain ox ]

unknown weapon system characteristics. “ost estimates

are questionable because of these uncertainties. Therefore,

was predominant except in follow=on-production buys and
ship construction. (Ref 36:52-55) Cost-plus-fixed~fee
cortracts offer no incentives to industry for cost control
or efficient use of resources. The contractor receives the
previocusly negotiated fixed-fee regardless of the flexible
cost outcome.

Firm-Fixed~prices contracts more closely resemble the

dontractual relationship in the frece~enterprise market.

FFP contracts theoretically provide maximum cost reduction
]

incentives since profit is the difference between the {ixed

price and coniract costs, FFP and CPFF contracts are the twc

i

extremes on the continuum of contract types. Incentive

contracts are an attempt tc provide a complete continuum

cf incentives for various levels of risk and uncertainty.

associated with any particular project in the defense and -
{
ﬁ
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ki

NASA acquisition process.
Proposed changes i: armed forces procurement policies
and practices were one of the most important issues during

the Second Session of the 86th Congress in 1959 - 1960.

2 ) Congress emphasized the importance of selecting the correct

contract type for a particular procurement. (Ref 32:15)

The Department of Defense in 1962 revised the Armed Services

Procurement Regulations to encourage the use of incentive

:
i
i
i
H
d
H
5
A

contractss The CPFF ccntract, the most frequently used

cost reimoburseable type, did not provide adequate incentive
for contractors to control cost. These revisions

establisned CPIF contracts as preferable for use in the

L - R L

research and developmeni phase of weapon system programs

and recommended the use of FFP or FPI contracts for

production phases. The use of CPFF contracts was limited
to situations involving considerable uncertainty in _ !
which incentive-type contracts would be impractical.

(Ref 13:64)

Cost reduction was the original justification for
increased use of contractual incentives by the Defense
Department. Other possiblelbenefits Were recognized
and were added to the incentive arrangemenis. The

Logistics Maragement Institute (LMI) conducted a survey

in 19638 to determine the motives for the use of incentive
contracts by governmeat contracting personnel. LMI
sumnmarized the respo.ases as follows:

l. Incentives motivate efficient contract man-
agement and achievement of a hign performance product.

ST SRSEAEL P S
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2. Incentives enable the Government to reward
contractors on the basis of demonstrated management
ability and product performance.

3. Incentives assign to the ccntractor a
larger vortion of contract risk than would be borne
with a CPFF contract.

4. Incentives provide explicit communication
of the Government's contracting objectives.

IMI's opinion is that statements 2 and 3 are motivato: - :

to achieve 1. Statement 4 is a benefit of, rather than a

justification for, incentive contracting. Therefore, tae

four statements reduce to the first. The purpose of

incentive arrangements in contracts is to motivate

efficient contractor management and the achievement of a

_ high performance product. (Ref 35:3=6)

The Profit Controversy

The subject of profit has met with controversy

throughout the history of defense procurement. CPFF

and cost-plus-percentage->f-cost (CPPC) contracts were

bzt
e il

the predominant procurement methods used in World War I. 3

CPPC éontracts were responsible for much of the ineffi=-

ciency and prnofiteering of taat war and were forbidden

=
=
2
E

z

after May 1918. Following World War I, debate was

focused largely on the probiém of "profiteering®., WVar

millionaires were accused of engineering the war for
financial gains. Many argued that future wars could be
avoided if a means was devised to remove the profit from
war products. One of the objectives of the Var Policies

Commission, established by Congress in 1930, was to study

11
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methods to limit war profits. Apppoxigately 200 bills and
resclutions dealing with this objective were considerpd _
by Congress between the two World Vars. (Ref 48:38-40)
Congress authorized the CPFF contract early in
World Viar II with a maximum fee of seven per cent of the
estimated cost. CPKFF contracts were an essontial and
useful part of the procurement program during this war
but became the most controversial method used. Although
Congress authorized the use of the CPFF contract, Congress
and the public have had serious apprehensions about its
usc. The military departments have attempted to limit
CPFF use while insisting vefore Congress that its use
should be continued. (Ref 48: 124, 129)
Fredexic Scherer stated:

The CPFF contrasct does not provide a correlation
between .rofit and cost, and therefore, has no
contractual incentive for efficiency. There is a
conflict retweecr minimizing the risk of windfall
profits and maximizing the incentive for efficiency.
Incentive contracts were developed as a compromise
between these two conflicting goals. (Ref 58:134)
During the 1959 hearings on the extension of tiae

renegotiation law (discussed in Appendix B), DOD and

the uerospace industry recom?ended a.. amenent to

exempt incentive earnings under incentive type contracts
from the regular renegotiation vrocess. Rep. Carl Vinson
(D. Ga.), Chairman of the House Armed Services Committee,
charged that tne oojective of industry was excess profitis,
and succeeded in having the Renegotiat.on Act extended

until 19C2 without significant change. As a by-product of

e b ettt L
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these hearings, a bill was drafted by the General Accounting

PRI 2 PRI g

Office (GAO) and sponsored by Vinson in 1960. This proposzl
stated:

no contract negotiated... shall contain a pretit
formula or price redefermination provision that wouald
allow the contractor increased fees or profits for
cost reductions or targetl cost underruns resulting
from causes other than those which the contractor can
clearly and completely demonstrate ares due to skill,
- & efficiency, or ingenuity in the performance of such
contract. (Retf 25:34)

B fs il iz e
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The joint opinion of Vinson, the GAO and the Rcnegotiation

I P B

; Board was that the contractor "savings" under incentive-
type contracts for the most part have been dve to cost
over-estimates when the target pricc was established. DOD
strongly opposed this legislation at hearings before thc

Hovse Armed Services Comuittee in May 1960. Perkin McGuire,

I H e il s

Assistant Secretary of Defense for Instsllations and

T

Logistics, told the committee:

This proposal would force DOD to entcr into more
and more CPFF contracts which are frequently the moct
costly and inefficient types. All possible cost
reductions should be encourased, rather thaan limiting
the sharing of cost reductions only to those of
which such proof is possible. A lower product cost

. 1s achieved when all votentizl savings are made and
the established share of these savings reverts to the
Government than when zny parts of such savings are
discouraged for the lack of not being demonstrably
earned. (Ref 25:34)

it
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Additional controversy started in January 1962 over
the U,S, Teax Court's first decision in 2 major renegot-
iation case. Boeing was ordered to refund $1% million in
‘excesc profits for the year 19%2. Boeing officials re-
quested a court decision with profits based on zales., The

tenegotiation Board a d theo ofits sh ! be based on
Renegotiation Board argued thcot profits should

-
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the company's net worth, and attempted to recover $20
miliion. Judge Craydon G. Withey said thot Loeing's books
did not account for the valve of design engineering and
manufacturing technology. Be estimated these intangibles
to be at least the value of all Boeing's book assets
combined. Judge Withey lumped these assets together,
called the sum "whole net worth", and reduced the claim to
$13 milliona

An official of the Aerospace Industries Association
said that the Bocing case was a good illustration of the
arbitrariness of the renegotiation process. First the
regional board decided that Boeing had no excess prufits
fcr 1952. The main board then claimed excess profits of
$10 million. During the Tax Cour* trial the board claimed
$20 million. Finally Judge Withey ruied excess profits of
$13 million. (Ref 27:32=33)

Secretary McNamara, in DOD's continued effort to
exempt ircentive earnings from renegotiation, told tke
llouse Appropriations Subcommittee on the Armed Services:

There are some very serious problems on renegot=

iation brought about by the decision in the Boeing case.

Without modification, this case would undermine the
entire prosgram to vlace increasing emphasis upon cost

reduction by incentives and penalties to the contractors,

in relation to the extent that objectives are or are
not met, financially and otherwise., (Ref 30:21)

McNamara indicated that there would be .o restraint
in levying penslties wilen warranted under the incentive

system and sald, "this is a profit-and=-loss~economy, not

Juct a profit econonmy." This statement clashed with several

14
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Congressmer. One Congressman stated:

McNamara presumes to tell the federal Judiciary
what it should do. He presumes Lo tell the Rencgot-
iation Board, which functions under a law laid down
by Congress, what it should do. (Ref 30:21)

Judge Jonn E. Mulroney, U.S. Tax Court Oct. 25, 1962,
ordered North American Aviation to refund $16.5 million
excess profits on government contracts for 1953 and 1954.
Mulroney praised the superior work of North American, but
calculated the profit refund by the method of the Boeing
case. The Tax Courts essentially ruled that superior work
does not justify superior profits. (Ref 77:117)

An April 26, 1968 quote by the Associated Press stafes:

Vice Adm. Hyman G. Rickover has charged again in
closed hearings before a House Committee that many
corporations doing defense contract work are making
excess profits, and DOD is hoth unwilling and unable
to step this practice. Rickover also charged that
profits reported by defense contractors are often
substantially lower than the profits actually made,
and that excessive profits are hidden by bookkeeping
procedures, Rickover alco stated that in the period
1964 = 1967, profits on defense contracts rose by
25 per cent over the period 1959 -~ 1953. There is
increasing difficulty in getting industry to accept
and perform orders for nilitary equipment in a
timely and economical manner. (Ref 78:65-66)

Secretary of Defense Clark Clifford, in a 1968
letter to the House and Senate Appropriations and Armed
1
Services Committees, challenged allegations of excess profits:

The average negotiated 'going-in' profit has
increased from 7.7 on estimated cost, to Q.4% since
January 1964 = a 22% increase. Despite this spparent
improvement in profit opvoriunities, contracts show
no improvement in reaslized profits, but remain at
the 1959 = 1943 level. Industry cannot be expected
to accept greater risks, and to provide an even
larger share of the financial resources...without

(18
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commensurate with the lower cost to the Government.

(Rei 7:11-10)

Senator Willism Proxmire (b=-Wisc.) and others have
been skeptical ahout the adequacy of the defense profit
figures calculated by the Renegotiation Board and by the
Logistics Management Institute, a non~profit organization
subsidized by DOD. The most recent LMI study, "Defense
Industry Profit Review," covered the years 1958 - 1968.
(Refs 39 and 40) IMI selected a sample of 258 defense
cpmpanies within gix durable-goods categories and from
3500 manufacturing companies listed with the Federal Trade
Commission and the Securities and Exchange Commission
(FTC-SEC). This sample was divided into two groups:

l. 41 Defense~oriented companies which each had more

than $29% million annual defense sales and more than

10 pcr cent of their total sales to DOD.

2. 217 Commercially-orienied companies which eac.a

had less than $25 million annual defense sales or

less than 10 per cent of total sales to DOD.

The profitabilities of thesc two groups were compared

with that of the original FTC-SEC group with these companies

excludeds Thiz comparison of the "after tax’' per cent

profit on total capitsl investment (TCI) showed a decrease
from 10 to 7 per cent feor the deflense~oriented group while
the comnzreinlly-oriented zgroup increszssed slightly and the
FIC=SEC sroup increased considerably. The defense-~oriented

group initislly hnd the highest profit of TCI of the three

4.

Yy
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the lowest al the end of this period. (Ref 40)
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Admiral Rickover stated to the Senate Banking panel:
"No one knows how much profit incustry makes on defense

contracts = not the DOD, the GAO, or the Renegotiation

Board." (Ref 57:27) The Armed Forces Journal stated:

Rickover gave no explaination of why publicly-
owned defense-contractors would purposely keep books
| that would show overall procfits on sales or stock=-
; holders' return on investment, as poorly as LMI
’ reported, and which would show up so poorly before
the same financial community on which the corporations
, depend rfor successful stock underwritings, loans, and
E the trading of stock already issued.

In a capitalistic society, it is ironic that the
quest for profit is considered an honorable motivaticn
'k for every industry except one: the defensc contractor,
Eé for without these products neither the country, nor
' the economy, nor some non~defense industries could

long survive. Charges of "excess profits" get front

page headlines, when evidence exists which clearly

proves that such allegaotions are more fantasy than

facts These allegations come from samples which are
fi ' both small and statistically irrelevantw-and from men |
i} who know it, and seldom comment ¢n the other side when

the data does become available. Among these men are

. Admiral Rickover, Senator Proxmire and former Assistant
Secretary of the Treasurer Murray Weidenbaum, once
chief economist for the Boeing Company.

Department of Defense officials, who should be

] most corcerned about t*2 health of the defense industry,
£ have little perception of what this assult on the
military~industrial complex has really cost. Too

few seem to realize wherc the industry stands today,
overall, compared with other sectors of the econony,
or what this comparison implies. The comparison
implies that the assault on the military-industrial
comple: from Congress and the daily press hac

underm: d the basic economic strength of the defence
industry. (Ref 57:24=25, 27)

DO —

Objective of the Research

g Numerous research studies of procurement and finan=-
cial data have been conducted to determine if the Govern=-

ment's policy shift to incentive contracting has been eff-

17

R




it g

GSM/6M/71-12

- e d 0L B bt ISR

ective in motivating the defense and space industry to-
ward improved managerial performance. It was DOD's belief
that this motivation would reduce the Government's over=-
all costs in weapon systems acquisition and improve the
profits of the individual contractors. Many of the
earlier studies analyzed groups of individual contract outcomes
and determined profit rates and trends by contract types.
This type of research, sometimes called a microscopic analy-
sis, was conducted by Frederick Moore (Ref 49) and Irving
Fisher (Refs 12 and 14) of Rand Corporation, Frederic Scherer ‘
(Ref 58), Merton Peck and Frederic Scherer (Ref 52) of §é
Harvard University, and several others.

In contrast to individual contrac*® ansalysis is the
macroscopic approach of the effects 0 incentives on the .
defense industry as a whole. The annual financial data

of representative samples of defense and NASA contractors

are determined individually and by group averages. Annual gf
averages of this group's financial ratios are compared ;j
with those of a group of similar industrial firms that

have cnly commercial sales.

LMI conducted a2 series of "Defense Industrv Profit

Reviews" which were desizned Lo gain a better understanding
of rezlized or '"coming out'" profit in general, the macro-
scopic analysis, and profit on price competitive contracts
in particular. LMT's most recent study was previously
discussed. The earlier study couvered the period 1958 -

196é. (Refs 37 and 38)
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Defense industry sales and prpfit data for the
garlicr LMI study were solicited voluntarily from upproxi-
mately 65 companies. These companies werc placed in the
following three categories according to volume of defense
sales:

High volume - $200 million or wure

Medium volume =  $25 to $200 million

Low volume -~ $1 to $25 million
The average profit rates from each of these three cat-
egories were compared with consolidated data from six
durable goods categories of non~defense industry from the

FIC~SEC, Quarterly Financial Rewort for Manufacturing

Companies. The products of these FIC-SEC firms most
closely corresponded with those purchased by the DOD.
Comparisons were based on the following :ctios: profit
earned on total capital investiment (Prorit/TCI), profit
earned on equity capital investment (Profit/ECI), TCI
turnover (Sales/TCI), ECI turnover (Sales/ECI), and profit
on sales (Profit/Sales). The ratios were generally
shown as '"'before" federal income tax.

The Armed Forces Appropriation Authorization Act
for fiscal year 1970 directed the GAO to study profits
earned on negctiated contracts and subcontroacts entered
into by the DOD, NASA, Coast Guard, and Atomic Fnercy

Commission. The GAQ, Defense Inductry Profit Study

(Ref 72), covering the ycars 1966 - 1959, divided 74

large DOD contrzctors into categories, sinilar to

19
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hose used by LMI, as follows:

1. High=volume defense contractors
(a) At least 10 per cent of total company
business on defense sales.
(b) Over $200 million in average annual
defense sales.

2e Medium-~volume defense contractors
(a) At least 10 per cent of total company
business in defense sales.
{b) Average annual defense sales of less
than $200 million.

3+ Commercially oriented defense contractors
(a) Less than 10 per cent of total company
business in defense sales.
(b) Substantial defense business.

GAO ccmpared the profitability of the three categories
with similar ratios used by IMI. '

Dr. David L. Belden conducted a study which encompaésed
both the microscopic and macroscopic analyses of defense
industry orofits. This study was published in 1969 as
Stanford University Technical Report No, 69;2. (Ref 2)
Belden's rasearch covered the years 1956 - 1967. The

macruscopic analysis was based on data obtained from the

Fortune Directory of the 500 Largest Industrial Corporations

and tﬁe 1ists of the tor 100 contractors by contract value
for both DOD and NASA. The Fortune 500 corporations were
categorized annually in three groups according to each
firm's government sales as é‘percentage of total sales
revenuass, The profitabilities of the groups were compared
by ratios similar to thosge previously described.

The objective of this research is an extension of
Belden's basic macroscopic research and re=~examines,
updates, and analyzes the results of the change in the

procurement policiocz. The specific objoctive is to de-~

20
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termine if the shift in the Government procurement policy
from cost-plus-fixed-fee to firm-fixed-price and incentive
contracts hac been effective in motivating DOD and NASA
contractors to be more efficient ir *"~ use of capital

and labor resources. This also will determine whether
Belden's conclusions are still valid when current years
are included in the data base, The current data base
available, 1956 = 1969, provides a longer time period for
an adjustment to the procurement policy changes to have
become visible., More incentive type contracts have alco

been completed in this longer time frame.

Assunptions

This research is based on the'analysis of financisl
data taken from various issues of the Fortune Directory
of the 500 Largest Industrial Corporations (Ref 61), the

Department of Defense listing of 100 Companies snd their

Subsidiary Corworations Listed According to Net Value of

Military Prime Contract Awards (Ref 69), and the National

Aeronautics and Space Administration's Annual Procuremec::t

Report. (Ref 73) The folliowing assumptions are used:

1. The corporate financial data listed in the thkree

-sources mentioned are fairly presented, are in conformity

with generally accepted accounting principles, and are
applied on a consistent basis. (Ref 1:274)
2. The effectiveness of incentive contracting will

be reflected in contractor profitability from vas. to pre-
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sent through the period of procurement policy change.

Hypothesis

The following hypothesis pertaining to the problem
is established:

Incentive type contracts motivate defense and NASA
contractors towvard increased managerial efficiency in
the use of capital and labor resources. The group of
industrial firms for which DOD and NASA sales account
for more than 50 per cent of each firm's total sales
revenues exhibit a relative increase in the various fine=
ancial profitability and productivity indicators. This
increase is relative to other similarly large industrial

firms not having government contracts.

Summary

The profits of government contractors and the rising
costs of products is a continuous and controversial sub=-
ject. The Office of Secretary of Defense in the early
1960's established objectives to ghift defense procurement
toward more competition and to shift contract use from
fixed~fee toward firm-fixed=price and incentive contracts.
These objectives have since been emphasized by both DOD and
NASA and resulted in a2 significant increase in the use of
incentive contracts.

The Goverament believed thut the motivation from

fixed-price and incentive contracts .ould increase

22
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contractors! efficiency in the use of total resources
and thereby increase productivity and profits. The
negotiated contract price would then be controlled under
firm~fixed=price contracts, or the final cost could be
reduced by the provisions of incentive contracts. The
Government anu contractors benefit financially from both
contract types.

This research analyzes the annual profitability
and productivity results of large industrial firms for
which DOD and NASA sales account for more than 50 per cent
of each firm's total sales revenues. The data from this
group of government-oriented firms are compared with data
from a group of similarly large industrirl firms with no
government sales. The research objective is to determine
whether the financial status of defense and NASA firms
has improved at a rate that exceeds that of the comparison

group duri' ; the "incentive environment."

23
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II. Methodology

UL TR

Since this research is a continuation of Dr. Belden's
previou.ly cited basic research, the same methodology is
used in order to maintain his base for the extended macro=- g
scopic analysis and evaluation of previosus and current
data,

DOD and NASA's 100 larrest contractors receive the

greatest share of the Government's total annual procurement

SRR L

dollars. The tep 100 DOD contractors, for exanmple,

continuously exceed 65 per cent of DOD's annual procurement

dollars while the tup twenty--five DOD firms receive nearly

one-half of the total. Detailed data is presented in é
Table IV of the percentage distribution of DOD contract

dollars for each of the top four groups of twenty~five

R LG Uit it

firmse. Table V presents NASA's percentage distribution of
prime and subcontract dollars to small and large firms,.

The majority of this combined group of government contractors
is also among the 500 largest industrial corporations.

The question of whether the shift toward inc:rased use
of firm=fixed=zrice and incentive contracts has induced
government contractors to be more efficient in the use of
resources is logically arswercd by the financial performance

of thnis group of firms. The recults of the intensified

24
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"incentive environment' are evaluqﬁed py & macroscopic
comparison of the financial performance of three groups
of large industrial corporations having various amounts
of DOD and NASA sales. This methodology does not attempt
to distinguish between the effects of the increased use
of incentive contrects on profits by the individual

contract types or by individual contract outconmes.

Sources of Financial Data

The financial data used was obtained from the thrse
sources mentioned previously: Fortune; the Department of
Defense; and the National Aeronautics and Space Administra=-
tion. The annual Fortune Directory lists the 500 largest
industrial corporations by annual net caless Net sales
include service and rental revenues. Each company listed
must have derived more than 50 per ¢ nt of these revenues
frem manufacturing and/or mining. (Ref 61) DOD and NASA
each list the top 100 contractors according to net dollar
value of prime contract awards received in a given fiscal

yeare.

Division of the Fortune 500 °

The Fortune 500 firms for cach of the years 1956
through 1969 are divided into three mutually exclusive
groups according to the percentage of total sales revenues
which result from DOD and/or NASA sales for each firu.

A few of the 500 firms ars omitted in 1955 ~ 1982 bom

cause of incomplete data. The group divicions are:

27
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Zero (0)

Firms not in the DOD and NASA listings. %
Low (L)

Firms with DOD and NASA sales amounting
to more than zero but not more than 50
per cent of total sales revenues.

High (H) - Firms with DOD ard NASA sales amounting

to mere than 50 per cent of total
sales revenues.

The top 25 DOD contractors receive nearly one-half of
DOD's annual procurement dollars. A similarly large share of
NASA's annual procurement dollars is also received by a small
number of firms. In most cases, Group H includes most of
these large dollar value contractors. Specific breakdown of
the number of firms in each group is discussed in the next
chapter. The effects that the increased use of incentive con-
tracts have upon CGroup H can logically be expected to affect

the majority of other equally large governmeat contractors

in the sane general way.

bere A st 55 ROV i i ang i) i S L 7 T

However, as Dr. Belden states:

The government sales percentage computed for
each firm is not a precise figure, but instead is

a conservative estimate used to group the firms.

This figure is an estimate because only direct

governnent sales and contracts of $10,000 or more 1

are included. (Ref 3:%1)

Part of the DOD and NASA procurement dollars are not
included in this research belause of firms not listed in
the Fortune Directories. For example, twenty firms Ifrom
the DOD lizt zre not included in the 1969 Fortune Directory ?
becauze eliner tnelr individual total sales revenues are
too small or tney did not qualify as industrial firms.

However, these firis anve 2 combined cum of less than 6

per cont of the te'1l DOD procurenent dollars. An equally
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small percentage of NASA's tctal annual procurement dollars

is also excluded for the same set of reasons.

Financial Ratios

Various financial ratios and profitability indicators
are computed for each firm for each year. The means and
standard deviations for each ratio are computed for each
of the three groups of firms. The ratios used are the
returns on sales, assets, and equity capital, total assets
turl. ver, equity capital turnover, and sales dollars per

employee. The profit ratios or returns are shown as "after

federal income tax" since Fortune quotes corporate profits
after taxes. The group means and one standard deviation

about the mean are graphed for each ratio.

Trend Analysis

The hypothesis is evaluated by trend analysis and
by comparing the graphs of Group H with those c¢f Group O
for the years 1956 - 1969. '"Prior period" refers to the
years before the emphasis on incentive contracting in
1962. The "incentive enviroqment" period includes the

years 1962 -~ 1969.

An analysis of the Group H mean, for each financial
ratio or indicator, is made to determine if the general !
trend has changed between the "incentive environment"
period and the "prior period." A more thorough anzlysis

is made on a year to year basis. The numerical difference

29
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between the means of Group H and Group O for each year is
compared with that of the previous year. The following
mechanism is established to standardize this analysis and
thus reduce the difficulty of assessing trends:

1. M"Opposing steps" are financial results cpposite
of the desired outcomes from the "inrentive environment."
An "opposing.step“ is defined as any annual movement of the
two group means that gives Group H a "less favourable™
financial position than in the previous year, relative to
Gfoup 0. An "opposing step" occurs in any of the following
conditions:

2. The Group H mean is zbcve Group O and the
difference between the means decreases.

b The Group H mean is below Group O and the
difference between the means increases.

c. The two graphs intersect and the mean of
Group H is the smaller numerical value.

2« "Incentive steps" are favorable financial results
of the "incentive environment." An "incentive step" is
defined as zny movement of the two groun means that gives
Group H a "more favorsble" financial position than in the
previous year, relative to Group O. An "incentive step"
occurs .n any of the following conaitions:

as The Group H mean is above Group O and the
difference bvetween the means increases.

e The Grouv H mean is below Group O and the
differecice betwsern the nieans decreases.

¢. The two graphs intersect and he mean of
Group H is the larger numerical value.

o
5]

The zbeulute value of the nagnitude of the difference

30
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in the annual difference between the two group mesns for
any two successive years is called the "step magnitude'.
For the exceptional cases of the intersccting graphs, the
"step magnitude'" is the sum of the annual differencec
between the two group means for the two years.

The existence of '"opposing steps" and increasing
growth of the '"step magnitudes" would tend to disprove
the stated hypothesis. "Step magnitudes" are of greater
importance in assessing the "more favorable" effects than
the "less favorable" effects of the "incentive environ-
ment." The justification for accepting the stated
hypothesis tends to be strengthencd as the '"step magni-
tudes" grow arger over a period of several years. "Step
magnitudes! are therefore subdivided as "significant"
and "insignificant" and are differentiated by numerical
limits or "step limits'" for assessing the specific graphs
of the profitability and productivity indicators. ''In-
cignificant step magnitudes" are noticeable on the graphs
but are not analyzed in detzil. Common to all graphs,
for example, is the small group size of Group H which
produces a less stable rmean than the mean of the larger
Group O. '"'Insignificant step magnitudes" contribute little
in proving or disproving the hypothesis.

The Returns on Sales, Equity Capital, and Assets are
graphed with net profit as a percentaze of the respective
dollar value of the indicator. The differcntiable step

limits exvressed in per cent for thesce graphs are:

0
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"Insignificant Step Magnitude" - less than 0.25
"Significant Step Magnitude" « 0.25 and greater
Equity Capital Turnover and Total Assets Turnover are
ratios of sales dollars to the respective dollar value of
capital and assets. The differentiable step limits are:
"Insignificont Step Magnitude" - less than 0.1
nSignificant Step Magnitude® =~ 0.1 and greater
The grapn of Sales Dollars per Employee has differentiable
step limits defined as follows:
" MInsignificant Step Magnitude" - less than $500
"Significant Step Magnitude" ~ $500 and greater
The differential step limits used for Equity Capital
Turnover, “‘otal Assets Turnover, and Sales Dollars per
Employee are smaller than those used for the return indices.
The relatively smocth trends of the former indices permits
the use of tighter step limits. The use of large step
limits for the return indices is necessitated by the amount

of fluctuation in the trends of these indicec.

Sumnary

This research is conducted under the basic method-
ology developed by Dr. Belden in a previous study. This
nethodology is a mechanism for a macroscopic analysis of
the annual financial performance of the 500 largest
industrial firmz listed by total sales revenues in Fortune.
The largest part of the total annual DOD and NASA pro-
curement dollars flows into contracﬁs with these large

industrinl corporztions. The average profits and other

32
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financial performance indicators of selectod groups of
firms are therefore examined to determine if the incentive
shift has improved the financial status of the group of
government~oriented contractors relative to a group of
firms with no goverizent business. The methodology does
not provide an evaluation of industrial contract types or
contract outcomes.

Fortune's Directorles are divided by year into three
groups By each firm's government sales revenues as a
percentage of total sales revenues. The group divisions

are: Group O -~ zero per cent; Group L - more than zero but

* not more than 50 per cent; and Group H - more than 50 per

cent.

Various annual "after tax" financial ratlos and
profitability indicators aré computed for each firm. The
group averages and variances of the three groups are com-
puted and plotted for the period 1956 - 1969. The plotted
data are evaluated by a yearly analysis and trend comparison.
The primary purpose of this evaluation is to determine what
effects the shift to a greater percentage of fixed-price
and incentive contracts had on the performance of Group H,
relative to the performance of the control Group O. The
performance of Group L is also of interest but is not the

focal point of this research.
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III., Data Analysis

Introduction

This chapter includes a brief discussion of several
general financial events that affected corporate profit-
abilities during the period covered by this research. A
detailed evaluaticn of data using the described methodology
is explained and conclusions concerning the hypothesis are
stated.

Dr. Belden's previous coxnclusions te. .ed to discount
the 1967 data. This final year of his data had overall
saies and profit declines, and the data produced returns
on sales, net worth, =nd assets, which decreased for
Group O but increased for Groupr H. Since 1967 was the final
year of this previous researcn, definite and strong con=-
clusions as to the inmportance of this year's contribution
to a trend, or a changing trexd were not made. The
additional data of 1968 and 1959 add insight to the im-

portance of the 1947 data.

General Anazlvyesis

The total number of Fortuie 500 companies used each
year and the number of companies in each of the three

nutually exclusive groups are showa in Table VI. The

J—

TREE P I}

v St

b DA LA b DAL AT s o -

e ither

setsiil B ran AT

SR BTt




@GSM/SM/71=12

Table VI
NUMBER OF COMPANIES IN GROUPS O, L, AND II

(1956-1969)
Year Group O Group L Group H Total
1956 Lek 49 18 491
1957 420 57 14 491
1958 426 50 20 496
1959 430 o2 16 498
1960 429 92 17 498
1961 428 46 23 497
1962 429 50 20 499
1963 433 50 i7 500
1964 431 53 16 500
1965 428 50 22 500
1966 431 51 18 500
1967 432 2 14 500
1968 Coy2l 63 11 500
1969 418 79 3 500
1969% 418 79 28 4992

aFigures computed with Lockheedls financial data (loss)

excluded,
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number of companies in Group O, with zero government sales,
has remained nearly constant throughout the entire period.
Group H, companies with more than one=half of total sales
revenues from DOD and NASA, is decreasing in number. Group
L is absorbing most of the firms that Group H loses. A
scvere drop occurred in the number of Group H firms in
1969. The three firms remaining increased the group's
previous average of each fiim's government sales to total
sales revenues as is shown in Table VII. There are no
companies in 1969 having government sales between 50 and

80 per cent. Three companies in Group L have government
sales of 40 to 50 per cent oif total sales revenues and
one=half of the group have less than 10 per cent. This

trend indicates that large government contractors are

diversifying by adding product lines for non-defense markets,

by merging to form conglomerates, and by acquiring sub-
sidiaries. Diversification increases the parent company's
or the conglomerate's total sales revenues, but the DOD
and NASA.per cent of the total sales revenues tends to
decrease. This decrease moves the firms toward or into
Group L.

The Armed Forces Journzl conducted an analysis con-

cerning the decrecsing economic strength of the defense
industry duriae the 1940's. The following conclusions were
expressed in the Jonrnal article:
Defense contrsctors listed among the top 100
companies iu Forbes! "yrofitability rankinngs"

declined from 27 in 1955 to 12 in 1970. In 1967,
27 defernse contractors ranked among the top 100

e
20
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Table VII
ANNUAL AVECRAGE DOD AND NASA SALES AS A PERCENTAGE
OF TOTAL SALES FOR GROUPS L AND H

(1956=1969)

Year Group L Group H
1956 15.6% 75 2%
1957 17.1 86,0
1958 18.7 8C.6
1959 18.8 757
1960 18.8 7646
1961 18.0 754
1962 1649 72.7
1963 15.5 The2
1964 155 77.2
1965 1448 766
1966 17.1 7843
1967 2044 7244
1968 18.0 6646
1969 1448 8440
19692 1448 80,52

[= . o,  meew |y O 3 q
rigures computed with Locknreed's financial data

(loss) excluded.,

37
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companies in Forbas'! "growth in earnings," but
this number was reduced to 11 'in 1970. Tbe 19?0
total stock nmarket value of the tcp fifty
publicly-ovned delcncse contractors decreased

12 per cent from the 1966 level. The market
value of the top fiity non-defense comparies
increased 40 per cent and all shares listed on
the New York Stock Exchange increased 25 per cent
in the same period. "VWar profiteering" doesn't
pay very well. (Ref 57:25)

The average net profit for each group is plotted in
Figure 1 and Figure 2 from data contained in Table VIII.
Figure 1 presents a comparison of the net profit trends
in dollars. There is an extreme difference between the
profit values of the three groups. The 1956 values of
each group are set at 100 per cent and the profits of
succeeding years are plotted as a percentage of this base
as in Figure 2. Group L has the highest profits of the
three groups and the greatest overall increase in profits
throughout the period. Group L consistently includes
more than three-fourths of the 1% highest profit earning
ccupenies in the Fortune 500, and in every year includes
the top five. The renmzinder of these componies are alwvays
in Gro p O.

Group O shows a steady, stable profit growth while
Groups H and L are more erratic. This is partially ex~-
plained by the effect which the group size hzs on the mean.
Group 0 hos a fairly constant size of around 425, while
Group I, was one-sixth that of Group O and Group H was

considerably smaller than Group L.

38
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Table VIII

ANNUAL AVERAGE NET PROFIT FOR GROUPS O. L, AND H
(1956~1969)

Average Profits ($millions) and Per Cent of 1956 Values

Year Group O Group L Group H

1956 $14.3 100 %  $105.0 100 %  $10.1 100 %
1957 bl 100.6 93.7 89.2  15.0 148.5
1958 12,8 89.5 78.1 ol 10.3 101.9
1959 15.5 10844 99.2 5 9.7 96.0
1960 14.9 104, 2 98.4 93.7 45 b4l 6
1961 1442 99.3  117.9  112.3 5.1 50.5
1962 15464 107.7  130.6 1244 1841 179.2
1963 1645 115.4  150.5  143.3  19.9 197.0
1964 19,7 137.8 160.0 15244 18.2 180.2
1965 2le3 169.9  182.6  173.9  21.9 216.8
1966 2746 193,0  190.5  18l.4  25.7 25445
1967 2745 192.3  168.2  160.2  30.8 3049
1968 28.1 196.5  179.2  170.7  17.7 175.3
1969 29.9 209.1  154.2  146.8 =~ .5 0.0
1969 29.9 209.1  154.2  146.8  15.5%  153.5%

By : SIE . . ,
Figures computed with Lockheed's fincnecizl data (loss

excluded,

41
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The number of companies in each group with net losses
also affects the group means. The-staﬁility of Group O is
more evident when the net losses each year for the th}ee.
groups are examined as a percentage or the group size.

Table IX illustrates, for example, that in 1960, the
nineteen companies with losses represent 4 per cent of the
firms in Group O while in the same year three companies with
deficits represents nearly 18 per cent of the H Group. The
years with the greatest number of losses for all groups
correspond to the dips and level segments of the netlprofit

graphs. The iastability of Group H was very evident in both

- the early and late 1960'c. The low drop in the profit mean

for Group H in 1960 is caused »y Lockheed's loss of $43
million and a $19 million loss bty Douglas. Lockheed's loss
was the result of modiiications to *he Electra and heavy
development costs on the Jetstar. (Ref 62:167) The Douglas
dericit also resulted from commercial products. (Ref 3:53)
In 19§1 General Dynanics lost 3143 million on the Convair jet

failure. (Refl ©3:171) Fairchild Hiller's $2.5 million

- deficit in 1958, czused by the cancellation of several

comiiercizl vprograms, drastically reduces the mean of Group H,
as does Lockheed's $3Z million loss in 1969.

The average ret profit of Group O fell only $.5 million
amidst the general sinking vrofits of 1967. Neither Group H
or L includez comnpznies with deficits in 1967, but the L
Group meoan fell considerabdly. Tne Fortune Directory re-.

porled 237 comnsnies with earning declines., Thirteen

b2
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Table

IX

NUMBER OF NET LOSSES FOR GROUPS 0, L, AND H

AS A PERCENTACE OF GROUP SIZE

Year Group O Group L Group H

No. of Per No. of Per No. of Per

Losses Cent Losses Cent Losses Cent
1956 8 1.9% 0 0% 0 0%
1957 ) 2e1 il 1.7 0 0
1958 15 3¢5 2 4O 0 0
1959 7 1.6 2 3.8 0 0
1960 19 Lol 2 348 3 17,6
1961 2l Le9 0 0] 2 8a7
1962 12 2.8 0 0 0 0
1963 12 2.8 0] G 0 0
1964 5 1.2 1 1.9 1 6e3
1965 8 1.9 0 0] 1 Le5
1966 5 1.2 0] 0 it 5.6
1967 9 2.0 0 0 0 0]
1968 11 2.6 > 1.5 ik 9.1
1969 8 1.9 2 2e5 1 33.3

L3
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industry groupings showed increases in their median profit,
while none had decreases. Nineteeﬁ coﬁpanies among the top
fifty industrials reported lower earnings and of thesé |
McDonnell Douglas and Ford, of the L Group, had the lowest
earnings. (Ref 46:187)

Group L includes two firms with deficits in 1969.
Sanders Associates had a deficit of nearly $2 million and
Ling-Tenco-Vought lost $38 million. Nearly half LTV's
assets were tied up in an anti-trust suit over the acquisi-
tion of Jones and Laughlin Steel Corporation. J. and L.

labor problems and LTV's other subsidiaries, Braniff,

- Okonite, LTV Electrosysters, Ling Altec, and Wilson Sporting

Goods Company contributed to LTV's total loss. (Ref 43:136,
4i:275) Six of the Fortune top fifty corporations recorded
sales declines in 1969. Of these six, Lockheed was in
Group H and had a loss. Tne other five firms, Chrysler,
McDonnell Douglas, Boeing, Genersl Dynamics, and United
Aircrgft vere all in Group L. Twenty-six other companies

also reported lower sales. AVCO, in Group L, was one of

- these and nad a saleg reduction of one=fourth, which was

the largest tnut year. Profit yields for the very largest
companlies wvere poor and profi% nargins dropped dramatically.
(Ref 6:152) The above conditions explain why the 1969 mean
for Group O increased $1.3 million while the means of both
Groups H zund L fell ropidly. Since Group H consisted of
only three compnnies in 1959, all graphs and associated

tables of profit ratios give datz both with and without

B s srma S A e
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Lockheed's deficit.

Return on Sales

The graphs of the average return on sales for Groups
0, L and F are plotted in Figure 3. The return for all
durable goods manufactured, listed by the SEC-FTC, is also
plotted for an additional comparison. The graphs of the
variance Jf Groups O and h are plotted in Figure 4. The
data for both figures are contained in Table X.

Return on sales is the ratio of net profit to sales
dollars. The Fortune Lirectory and SEC-FTC listiang in-
clude many types of industrizl groupings. Groups O and the
SEC=FTC tend to include most of these types becausc of
their larger size while Group H includes fewer. Return on
sales differs considerably fror industry to industry and
therefore does not provide the best comparison of profit-
ability for this macroscopic analysis. The graph for Group
0 in Figure 3 is parallel to and about one per cent higher
than the graph of SEC-FTC firms. The influence of large
deviations about the mean of various sized groups is con=-
firmed in Figire 4. Group H hzs a smaller but more erratic
variance as compared with the wider and more stable vrriance
of Group C.

A "significant step magnitude" occurs in 1952 at the
beginning c¢if the "incentive enviroament." This step is
largely explained by the transition of Group H fron thne two
previous deficit years to a yezr without deficits. A

two~thirds reduction from the croun's previous varisnce 2150
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~occurs in 1962 which coﬁsiderably.strengthens the meon. The
H Group per cant return increases 0.5 above Group O's and
thereby, according to the established criteria, is clearly
a significant step.

The largest "gignificant step magnitude! occurs in
1967 concurrently with the sharp deicline in the other'group
returns. Fortune reported thst the 1967 Industrial 500's
sules increase vwas only 8 per cent above the previous year
and that this was the lowest increase';ince 1963. Net
income declined for the first time in six years. (Ref 46:136)
Groups L and H each show avefage sales dollar increases
which are only one~half that of the 500's, while Groups O's
is slightly greater than the 500's. The average net income
for Groups O and L is declining while Group H has a 16 per
cent increase. These conditions cause a sharp decline in the
average return on sales for Groups O, L, and thé SEC=FTC.
The extremely high return for Gfoup H results from the
combined low sales and record profits which were mentioned
previously. One of these firms had a return of over 10
per cent which alone increased the group mean an additional
0.5 per cent.

‘Another Usignjficqnt‘step magnitude! would occur in 1969
if Lockheed!s deficit were excluded. This step is very
questionable, however, since the group size would then ve
two. With Lockheed data included, 1969 is a large "oppocing
step", also questionahle for the same reason. All of the

other years in the incentive environment pericd have
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"opposing steps" of various magnitudes.

The "incentive steps" have not produced a general
trend which equals or surpasses the trend of Group O
within the 1962-1969 period. Therefore, the '"incentivse
anvironment" appears to have had no apparent influence c¢n
the roturn on sales trend for predominantly government
contractors. The hypothesis is not strongly supported by
this profitability indicator.

The U.S. General Accounting Oifice states:

' Ratios of profit to sales or costs .are important

to management for comparing profit margines with those

of similar companies. But since cost and sales ratios
do not consider the smount of capital used in produc-
ing the profit, or the period of time the capital was
committed, they are less meaningful than capital
ratios. (Ref 72:1k)

Fortune states:

Because the ratio of sales to stockholders!
equity varies so widely from one industry to another,
the rate of profit on sales is not the fairest yard-
stick of corporate profitability. A better measure
of frofitability is the return on capital. (Ref 60:
115 L

Return on Equity Capital

Equity capital, net worth, and stockholders' equity
are generally synonymous terms for the sum of the capital
stock, surplus and retained earnings at the end of a
company's business year. Another way of describing these
common terms is assets minus liabilities. Th3 return on
equity capital, as used in this research, is the ratio of
after tax net profit to equity capital. Figure 5 presents

grapns of the group returns and Figure 6 shows one standard
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deviation from the means o2f CGrcups H and 0. Detailed data
are in Table Xi. .
" 'Tﬁe re¢eésiaﬁ years of 1953, 1960 and 1961 drove each
group‘s average'return,,iﬁcluding the SEC-FTIC, to the
lowest poirt duling the entire period included in this
recearch. The numbﬁr of yeafly net losses per group and
profit declines show simiiar effects on these group means
as for the previéusly described return on sales.
‘ "Significant incentive step magnitudes" occur in 1962,
1967, and 1969 as was the case fof return on sales. There
are.no “insignificant step magnitudes.'" All other years
have "opposing.stepé." Group H's deficit-free year in 1962
and the reduction in the variance by three~fourths from
1961 eaéh strengthens the group mean. These two factors
are the greatest contributors to the 1962 "significant step.”
The "significant incentive step magnitude" in 1967
corresponds to Group H's extremely high profits of that year.
The variance of Group H is one~third of the previous 1666
value. Also, there are ﬁb deficits in 1967 while one
occurs in 1966. 'These factors have some eifect on in=
creasing the group mean; A "significant incentive step
magnitude" als> occurs in 1969, but 1s very questionable

because of the small number of firms in Group H.

A firm with a return on equity capital of 28 per ceat
is the highest for Group ! in 1967 and is 5 percentage pointc
greater than the next highest return. This was the first

year this firm was listed in the Fortune 500 where the
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return was thke fourth highest. The firm's large sales
increase resulted from isunition items for Viet Nam war
demands. Dr. Belden reasoned that these sales were not
representative of incentive contractual procurement and,
thorefore, the resulting profits should be omitted.

(Ref 3:59) The ¥ Group mean then reduces from 0.14 to
0.13, but remains a very "eignificant incentive step."

Fairchild Hiller's deficit in 1968 drivees Group H's
average to a low that is surpassed only by the combination
1960-1961 low. But the 1968 mean fell the largest incre-
ment for any individual year and causes the second largest
variance of the group's mean. "Opposing steps" also occur
in four previous years during the incentive period. One
deficit in each of the years, 1965 -~ 1966, contribute
to the opposing steps of those years. - There is a general
upward trend of the mean for these ysars which does not
exceed Group O's incline.

The "incentive steps! have not countered the "opposing
steps" sufficiently, either in frequency or magnitude, to
produce a trend for Group H that is increasing relative to
Group O. Consequently, the results of this analysis of
return on equity capital does not strongly support acceptance
of the previcusly stated hypothesis.

The return on equity capital is of primary interest
to the owners or prospective owners of a business. Of
greater interest to the government is the return on total

capital and return on total assets.
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Return on Total Capital

The Logistics Management Institute defines Total

Capital Investment in the Defense Industry Profit Review,

VAT TibY ? "y !

previously cited, as the sum of equity capital plus

long-term debt. William Finan, President of LMI states:

In IMI's comparison of defense profit on ECI
with defense profit on TCI over the period 1958 =
1967, the graphs followed very similar trends., BEven
with these similar results, LMI recommends that DOD
use TCI rather than ECI for setting profit polic.es
for two reasons. First, the use of TCI gives the
company the option of raising capital either by
borrowing money or selling stock. TCI is not
affected differently by either method. Second, a
DOD contractlng officers' concern is with profit on
total assets to be employed on the contract, not
with the source of capital used to acouire the
assets. (Ref 11:186-187)

The U.S. General Accounting Office defines TCI as the
total 1nvestment in all assets usea in the business, |

exclusive of any government~owued or leased items. TCI

is the equlty capital of the owners plus the debt capital

provided by credltors.' GAO states:

The percentage of profit earned on TCI is the

most meaningful for evaluating defense profits.

The

Government should not

holders or creditors.

e particularly concerned as
to whether contractors obtain capital from stock-

Further, since interest is.

not an allowable cost under government contracts and
nust be paid from profits, it seems only equitable
to consider total capital in determing profits.

(Ref 72:12-14)

Fortune publishes corporate data for total assets
employed in the husiness at each company's year end, less
This includes government sécu-

(Ref 61)

Current liabilities and long term debt are not listed.

depreciation and depletion.

rities held as offsets against tax lisbilities.

: 56
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Total assets on a corporate balance sheet must equal
total liabilities which includes equity capital, long term
debt and current liabilities. Return on total capital
investment excludes current liabilities and therefore
cannot be computed from this data. Thus, the term "return

on investment" is not used in this study.

Return on Assets

The graphs of the group mesans for the return on assets
afe presented in Figure 7 while Figure 8 illustrates one
standard deviation of the means of Groups O and H. Data
for these figures are in Table XII. The graphs of Groups O
and L closely compare with that of the SEC~FIC group for
the entire period. The means bf all the groups dropped
during the low profit years of 1958, 1960 and 1961. The
means of Groups O, L, and the SEC-FTC declined sharply
peSulting from the 1967 profit decline. Group H shows a
continuously increasing trend from 1963 through 1968.

The Group H increase in 1967, which opposes the other
grouﬁs' declines, is explained by the high profits of that
year. The one firm that Belden excluded in the return on

equity capital, discussed previously, had the highest return

.on total assets for this year. This return of 1l.4 per

cent was L4.3 percentage points greater than the next
highest return., If this firm is again excluded, the H
Group mean reduces to .057 which is exactly equal tc the

previous 1966 value. (Ref 3:59) The mean is then more
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reasonable when compared with the decline of the other
groups. By the established criteria, and becausc of
Group O's decline, 1967 still qualifies as a "significant
incentive step magnitude."

Other "significant step magnitudes" occur in 1962
and 1968. The step in 1962 is caused by the recovery of
Group H from.the previous deficit years and a large reduc-
tion in the variance from the previous year. The step in
1968 bécomes even more "significant" if the firm with the
high return in 1967 is excluded. This step is an unusual
case since the variance more than doubled the 1967 value.
Pour firme, including Fairchild Hiller's deficit, are
responsi vle for this increased variance, The remaininrg
firms are clustered near the grour mean. Both average
profits and average assets were lower in 1968 for Group H
than for Group O, but the opposite was the case in 1967.
The end result was the Group O mean lost 0.2 wer cent while
the Group H mean gained 0.1 per cent in 1958,

The '"significant incentive ster magnitude" in 1969 is
expiained by another unusual occurrence. The returns of the
three firms are widely dispersed and surpass the large 1968

variance. National Pre

0]

to Industries has a 15% return,
Grumman 6%, and Lockheed =3%. The mean also was 6%, so

the two extremes exactly cancelled each other. If Lockheced
.is excluded, the mean return is an enormous "significant
incentive step magnitude.'" In either case, the value of a

mean of such a small group, wren compared with the larger
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Group O, loses significance and creditability. However,
deficlts contribute to the true overall trends and should
not be excluded. By using all of the 1969 data, a steady
increasing trend results for the psriod 1963 through 1969
for Group H. There are four ye.rs within the "incentive
environment" which produce "opposing steps,'" caused by
Group O's faster rate of increase over H. If only the
extreme years of the "incentive envircnment® 1962 and
1969 are considered, Group H increased by 0.1 per cent more
than Group 0. But, if 1969 data is excluded, then the
average returns of the two groups increased equally over
the period to 1968.

By either analysis, the conclusion is that the general
trend of Group O is equal to or is increasing at a faster

rzte than the trend of Group H. Thus, the return on assets

trend does not support the previously stated hypothesis. The

“incentive environment" has not strongly motivated DOD and

NASA contractors toward increased profitability and produc-

tivity in the use of total assets relative to the performance

of other similarly large commercially-oriented industrial

firms.

Asset and C=zpital Turnover

Ealih e sl L mal

B e AR L L

Capital turnover is frequently used to evaluate a
firm's efficiency in the management of capital resources.
(Ref %:63) Asset and capital turnover ratios relate to
the previously discussed profit ratios znd the returns

on sales, equity capital, totzl capital and total assets
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as follows:

Return on liquity Canital

Equity Carital = ____Sales =

Turnover Equity Capital Return on Sales
Total Capital = Sales = Return on Total Capital
Turnover Total Capital Return on Sales
Total Assetls = Sales = Return on Total Assets
Turnover Total Assets Return on Sales

Total assets data are used in this research instead of total
capital because corporate data on long term debt or current

liabilities are not available.

Total Assets Turnover

The annual average total assets turnover ratios are
plotted for the three groups in Figure 9. The variances of
the annual averages are plotted for Groups O and H in
Figure 10, Data for these figures are inclﬁded ir Table
XIII. The aversge of Group O has nearly a constant ratio
for the entire period. Group L's averuge varies con-
siderably more than that of Group O but hus a general
trend that is nearly constsnt. The average total asset
turnover for Group H has a steadily decreasing trend for
the entire research period excepl 1969. The only "signif-
icant incentive step magritude" occurred in.this year., As
in previous cases for 1969, the significance of this
"incentive step" must not be weighted heavily. The trend
of Group H was not altered by the "incentive environment"
from the "prior period." Tiaz graphs of the variances of
the means present the sawme ge:neral trends.

"Insignificant incentive step magnitiudes" occur in four

63
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of the years. Two of these, 1962 gnd 1967, correspond
with "significant incentive step magnitudes" for the
previously discussed returns on sales and assets. These
"sieni“icant steps'" did not affect the turnover ratios
since profit is not considered. The other twc years, 1963
and 1966, have "opposing steps' for the previous returns.
Both Groups O and H had greater increases in sales than
increases in assets.

There are no valid "significant incentive step
magnitudes,' and "opposing steps'" occur equally as often
as "insignificant incentive steps." These facts do not
clearly support acceptance of the previously stated hypothesis

based on total assets turnover.

Eguity Capital Turnover

Equity capital turnover griaphs are plotted fof all
groups in Figure 1ll. Thae variances of the annual averages
for Group O and Group H are displayed in Figure 12. Data
for these figures are included in T=ble XIV.

Group H again has a general decreasing trend for equity
capital turnover as was the case for the total assets turn-
over graphs. The trend appears to decrease at a faster
rate in the "incentive environment" than in the "previous
period." Groups O and L both have slightly increasing
trends during the 1950's and the respective variances indi-
cate similar trends.

There is no change in the step magnitude from 1961 to
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: 1962.. An "insignificant step magnitude" occurs in 1966.

T 1 T YT TR TR AT e T
gt

The usual "significant incentive step magnitude" appears

e

-
& in 1969. But, as in previous cases, this step must not be

congiderea of great consequence. All other years produce

I TN T

"opposing steps.”

The stated hypothesis is not supported by the trends

W A1) e b T, 21

of equity capital turnover of Group H relative to Group O.

Also, the faster rate of trend decrease within the "incen-

SRR e

tive environment!" relative to the "prior period" does not

subport the motivational theory of incentive contracting.

PTATIT, T TE YT ST R PR AT R
b

Sales Dollars Per Employee

Sales dollars per employee is an efficiency measure of

a firm's management of labor resources. The graphs of the

group averages are presented in Figure 13. The variances

R

F ) of the means are not plotted si:ce the data as listed in

Table XV indicates stability for both Group O and H. The

TPt I T PRI, TS

means of both Group O and Group H illustrate continuously
increasing trends for the entire fourteen year period.

E‘ Group H is nearly parallel and ten dollars per employee less
E than Group O for this period.

The first five years ¢f the "incentive environment"
show Yopposing steps." A "significant incentive step"
occurs in 1967. This step is czused by the lower sales
dollar increase of Group il relative to Group O, mentioned
p}eviously. WInsignificant incentive step magnitudes"

occur in 1958 and also in 1969, providinug Lockheedis data
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are cxcluded. An "opposing step' results when Lockheed
is included in Group H in 1969.

The graphs clearly show an opposing trend within the
"incentive environment" from 1962 to 1966. There is a
possibili’y that a trend favorable to the "incentive
environment" exists since 1967. The doubtful value of
the 1969 Group H average makes such a determination
uncertain. However, the Group H trend after 1966 does
show o -substantial change in slope relative to the previous
tén-year trend. Group O precduces a similar trend change
that occurred earlier in 1964. The trends of Group H
end Group O are nearly parallel for the final three years.

The conclusion is that since toth groups have had a
similar change in trends, the "incentive environment"

probably has not contributed to the trend change in the

(PR R

Group H mean. At best, the trend of Group H only parallels

smitarns

that of Group O. The increased use of incentive contracting

tostie

has not improved the DOD and NASA contractors' efficiency
in the vse ol labor resources relative to that of similar
comnercial industrial corporationse. Thus, the results of
this annlysis of sales dollars per employee trends does not

support acceptance of the pnieviously stated hypothesis.

Summary

The increased use of fixed=price and incentive contracts
has not - nparently motivated defense and NASA contractors

teward increcsed managerizl efficiency in the use of capital
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and labor resources. The analyses of ail efficiency,
profitability and productivity indicators used in this
research produce trends which do not support acceptance
of the hypothesis. This is based on the annual analyses
and trend comparisons of Group H relative to Group O.

The analyses of the Group H trends within the “inuentive
environment" relative to the "prior period" also contribute
to this position. The additional years gained by this ex~
tended research are helpful in evaluating the uncertainty
of the final year's data in Belden's previous study. How-
ever, because of the very limited size of Group H in 1969,

this research period terminates with even more uncertainty.
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IV. Conclusions and Recommendations

Conclusions

The Department of Defense and NASA's emphasis on
shifting government procurement methods from cost=plus=-
fixed=fee to greater use of fixed-~price and incentive
contracts has been successful in obtaining a more favor=-
able balance of contract tyves. The increased profit
potential which is inherent in firm-~fixed=-price and
incentive contracts is accompanied by a similar potential
for risks, These risks include the possib’e reduction or
cancellation of programs, advanced technology unknowns,
changing weapon system characteristics, and many others.
To reduce the risks associated witn defense and NASA
procurcuent industrial firms have divercified in the
forn of wmerrers, acquisitions, and the addition of
ceomuercial product lines. These firms may receive the
sare snare of government business as previously, but
becruse of tae diversification the government sales
reveinues rerresent a snaaller percentage of total sales
for a2 inddwidual Hrm. his trend indicates that large
industrizl sovernment contractors are maintaining the

same or » lurger snore of the total government procure=-

st b A
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rent dollars, but are also diversifying to reduce the
risks involved in order to keep this bﬂsiness. The
diversification trend is evidenced in this research b&
the steadily declining group size of the firms with over
50 per cent of total sales revenues from government
sales. In 1969 only threce firms remained in this group.
The data from the Group H firms in 1969 does not
support strong conclusions about the performance of
defense and NASA contractors in that year. A group
of three firms, which includes one with a large deficit,
dees not produce valid group averages for comparison.

. This extended research resolved the uncertainties of
the final year in Dr. Belden's previous study caused by
the overall sales and profit declines of 1967. One
addi?ional year of valid data is also included in this

E ’ research. The methodology of this macroscopic analysis

is no longer feasible if the number of firms individual-

ly receiving over 50 per cent of total sales revenues
from government sales continues to decrease as the
current trend indicates.

The Government's emphasisz on incentive contracting
has intensified the "incenti;e environment'". But, the
macroscopic analysis methodology used in this research
reveals that the intended purpose of motivating defense

and NASA contractors toward increased managerial effi-

ciency in the use of resources has not been achicved.

'é " Firms receiving over 50 per cent of their total sales

i
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revenues from DOD and NASA have not exceeded the financial
performance of similarly large induétriél firms that have

no government sales. The results of the analyses of the
financial indYicators taken collectively do not produce strong
justification for accepting the hypotheiis that incentive-
type contracts motivate managerial efficlercy in the use

of capitol and labor resources.

Recormendations

The findings of a macroscopic analysis, such as in this

research, do not reveal the entire success or failure of

incentive contracting. The results of this research should

'be supplemented by a microscopic analysis covering the same

period. The microscopic analysis examines the profit on
individual contract outcomes and profits resulting from the
various contract types.

This research methodology of group comparisons,
based on the percentage division of 50 per cent of sales

revenués from DOD and NASA, obviously cannot be used for

further macroscopic research because of the -~siuced

group size. However, further wacroscoplc studies could
be conducted using questionnajros tc solicit financial
informaticn from government contractors.e This technique
was used in the two profit studies by tre Government
Accounting Office and the Logistics Management Institute.
A particular suggestion for further research is to

deternine the effects orf the intensified "incentive
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environment" upon a group of smaller contracting firms

in a comparison with a group of larger government con-
tractors. The group of large contractors could be

similar to the combined two groups used in this research,
The group of smaller-sized firms could incluac prime and
subcontractors with considerably less total sales revenues

than the giant indvsirials.
Finis

Several recent studies by both industry and government
agencies were designed and conducted to improve the de=
fense and space systems acquisition process. Many of
these are cited in this research. These and many other
studies have been directed toward tlie continuous improve=-
ment of the defense and space acquisition process. The
intent of this research has been to similarly contribute

to that improvement.
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Appendix A

Defense Procurement

Formal Advertising

The Government prepares an Lavitation for Bid
(IFB) which clearly describes the requirements. The
IFR is distributed to prospective bidders, who are
listed on bidders' lists. Also the IFB is publicized
by other means. Interested contractors submit sealed
bids,- which are publicly opened. The coantract is
awarded to the responsible bidder submitting the bid
most advantageous to the Government, price and other
factors considered. Contracts awarded through formal
advertising are usually firm fixed-price or fixeds
price with an escalation clause. (Ref 66:/45)

Two=Sten Formal Advertising

This procurement method was included in Revision
No. 1 to the 1960 edition of the Armed Services Pro-
curement Regulation (ASPR). The first step consits
of the request, submission, evaluation, and the possible
discussion of a technical proposal, wituout pricing,
to determine the acceptability of the supplies or
services., The second step consists of formally
advertised procurement, but is confined to these
offerors who subnitted an acceptable technical
proposal in step one. This procurement technique may
be used when all of the following conditions are
present:

1. Lack of definite or complete specifications to
permit full and free competition.

2. Availability of definite criteria for
evaluating technical proposals.

%. Expectation that more than one technically
qualified source will be available.

L, Sufficient time is available 10r this two=-
step=nethod,

5 The use of 2 firm fixed~price or {ixed=-price
with escalation contract. (Ref 66:46=47)
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Negotiation

The Government sends a Request for Proposal
(RFP) or Request for Quotations to prospective
bidders., Negotiation is distinguished from formal
advertisement by two essential differences: the
bids are not opened in publir~ and the Government is
not required to make the award to the lowest bidder.
(Ref 32:2)

Iypes of Governement Contracts

Firm Fixed=Price (FFP)

The Government and contractor agree io specific fixed
pricee to be paid the contrecctor for definite supplies,
products or services. The contractor!s profit or loss
is the difference between the fixed price and actual cost.
The contractor is entirely responsible for cost overruns
and also would receive 10C per cent of the profit from a
cost underrun. This is defined as a 0/100 sharing ratio.
In the -~atio, the numerator is the Government's share and
the denominator is the contractor's share of any rrofit,

risk or loss on the contract.

Fixed Price With Escalation

This is basically a fixed~nrice contract but allows
for an adjustment of the stated countract price when
certain contingencies occur. These contingencies ore

specifically defined in the contract and are events

beyond the control of the contractiing parties. (Ref 36:79)
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Fixcd=Price~Redeterminable (FPR)

There are several forms of the FPR contracts In
the prcspective price redetermination form, the price
is renegotiated at certain intervale during the contract
life. 7The retroactive redetermination contract
renegotintes the price at contract completion., The
other forms are combinations of the prospective and
retroactive. (Ref 49:4)

Fixed~Price-Incentive (Firm Target) (FPIF)

The FPIF contract has a negotiated initial target
cost, target profit, price ceiling and a formula for
establishing final profit and price. At contract comp=
letion, the final cost is negotiated and the final price

is established with the formula. (Ref 66:L9)

Fixed=Price-Incentive (Successive Targets) FPIS)

The FPIS contract has a negotiated initial target
cost, initial target profit, price ceiling, a formula
for fixing the firm target profit, and a production
point at which the formula will be applied. The pro=
duction point is generally fixed at a time prior to
delivery or chop completion of the first item. At
this point tne firm target cost is negotiatea and the
firm target profit is autonatically determined by the
formula. At thnis point z firm fixed-~price may be
negotiated or a fcrmula for establishing final profit
and price nay ve negoitiated using the firm target
profit and the firm target coste The final cost is
negotiated at the completion of the contract. The

for establishing firal profit and price. (Ref 65:49)

0

Coat~Pluc=Fixod=Fee (CPFF)

All actual costs allowavle by the ASPR are reim=
bursed by the Governmnent. The CPFF contract has an

estobliched fixed fee that is norually negotiated as a

o
o
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percentage of the target cost. The sharing ratio is 100/0.

Cost=~Plug~Incentive~Fee (CPIF)

The CPIF contract has an initial target cost, target
fee, a minimum and maximum fee, and the fee adjustment

formula or sharing ratio, such as 80/20,

Performance and Schedule Incentives

Performance incentives provide for increases or
decreases in fees or profits when performance character-
istics such as range, speed, engine thrust, maneuver-
ability, versatility, operational economy, payload, and
other desired qualities are achieved at specified levels.

. Schedule incentives provide for monetary rewards

and penalties for being ahead of scheduled events or

failure to meet scheduled events,

bl nioniaaiiiiosidl
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Appendix B

Renegotiation

History of Renegotiation

There have been rany and various attempts to prevent
excessive profit making from national defense emergencies
throughout the history ol government contracting. During
World War I excess profits taxes were used, The Vinson=-
Trammel Act and The Merchant Marine Act were adopted in
the mid-~1930's to limil the profits of aircraft, and naval
and merchant vessel producers to a specified percentage.

The Vinson-Trammel Act applies to government con=
tract awards of over $10,000. This Act required
contractors to repay ail profit in excess of 10 per
cent of the total contract price of ships and all
profit in excass of 12 per cent for the total contract
price of aircraft. This limitation applies to the
aggregate contract prices of all contracts completed
during the taxable year,

The Merchant Marine Act of 1736 required that
profit in excess of 10 per cent of the total contract
vrice of merchant vessel construction as was completed

- within the income taxable year would revert to the
Government. (Ref 17:155~155)

During World War II profits of defense contractors
were controlled through Executive Order limitation and
price adjustment boards and later by The War Contracts
Price Adjustment Board. Peace time control of profit
wos establiched by the Renegoliation Act of 1943. This
Act reguired the renegotiation of all defense contracts
for more than $1,000 by a contractor performing total
contracts of $100,000 or rore. The original act also
applied to contracis with other government agencies
navitg a direct and inmmediate connection with the
natlonal defense as the President might designate. The
Secretary of Defencse had tne authority to renegotiate
and revprice in the event of excess profits.
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The Renegotiation Act of 1951, the currently
~effective law, 1s based upon the principle of flexible
renegotiation of profits rather than a fixed per-~
centage or formula. Its objective, like previous laws,
is to eliminate excessive profits derived by cone
3 tractors and subcoutract-rs in connection with the
31 national defense progr:.. After considering allowances
3 of certain costs, the amounts of profit are determined
to be excessive on the basis of the capital employed,
the character of the business, the contribution to
the defense effort, the risk assumed, the efficiency
of the contractor, and the reasonableness of costs
and profits compared with non~defense business.
(Ref 17:121)

TRV

Renegotiation Boards

The Renegotiation Act of 1951 established the
Renegotiation Board and its Regional Board as an
independent organization of the executive branch of
the Government. The Board gained some of the powers
formerly exercised by the Var Contracts Price Adw
Justment Board. The Secretary of Defense delegated
to the Board his authority to rencgotiate which was
] conferred on him by the Renegctiation Act of 1948.

3 The Secretaries of the Army, the Navy, and the

3 Air Force, (with Secretary of Defense approval) and

5 the Administrator of General Services each recommends
for the Board, one civilian for the President's
consideration. The President appoints five Board
Members, by and with the consent of the Senate and
designates one as chairiman. (Ref 17:121)
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