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ABSTR ACT
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-The sale of large commercial aircraft is a highly competi-
.ive business, conducted between multibillion dollar

corporations. It is a highly visibl. industry and because
of its siz. and the nature of the business, i6 is linked

with econcuic growth. Aircraft siles are highly cyclical

and influencel by a wide variety of fictors. The contract
for the sale of aircraft and assozi-aed services is the

vehicle which specifies the various elemqnts of the aq:ree-

ent between buyer and seller and is used by both parties to

allocate risk. This thesis identifies and examines tho

commercial contract process and the articles or clauses in
the typical industry contract, the rlationships between the

functional coatract o rga niz atica and other functcnal
elements of the firm, and various fiztors of unc-rtainty and

risk inherent in the commercial aircraft industry. rhis
work provides insights into the contract process as w.ll as

an appreciatin of the uncertainty iad the magnitude of the

risk in the U.S. ae3ro space zanufacturer's commercial

business activity. -'f
A -
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1 I TRO.DU CT-2_1

1. BACKGROUND

The dollr value of sales in the U.S. commercial

aircraft industry is significant 'a relation to the Gross

National Product of the nited Stit-s. It is also one of

the largest contributors to the U.S. balance 3f trade and,

hence has worldwide political, social, and economic effects.

The sale of aircrift is a dynamic ind competitive business.

Because of this fact, business practices and strategies are

employed by each manufacturer which best fit the firm's

style and which the firm feels will generate sales. This

thesis identifies and describes industry-wide standards and

p-actices regarding the contract agreement used for the sale

of large commercial aircraft and associated services.

Very little has been written ibDu: commercial aircraft
industry contracting practices. rharefore, this work is

limited to a :eview of the practices of the three U.S. manu-
facturers of large commercial iircraft since ths_ vast
majority of sales dollars are accounted for by these

aircraft. The thesis focuses on th- contract-:a process and
characteristi-s of the cotract Dcument. In this work,

thare is purposely no specific mentiDn made of an individual

manufacturing firm's c3otracting policies or acticns.

Because of the competitive nature of t.-- busin-ss, firms are
s-asitive aboat maintaining the propriety of businsss prac-

tices. In r -conition of this sensitivi'y and -he
confidence placed with this aut.o:, onl , i. dust7-w -e

8



practices are presented reflecting what were found -o be

common policies and procedures of the majority. The term

inusjy con1ct is used to descrlbe those contrac- arti-

* cls typically found in all manufacturer' s contracts.

- Specific firms who purchase aircraft are mentioned by name

throughout th. work. Thase are present-d for the sake of

examples or identification of a specific transaction.

B. LITERATURE REVIEW

A revi w of available literat ur e dealing with the

commercial aircraft industry provilal limited information in

terms of previous studies and analysis. A reat deal of

informaticn concerning th. industry itself is available from

trade and business journals and Periodicals. Information

gleaned from these sources forms the basis of those chapters

-. which provide background infomration in various aspects of

the industry. Published information dealing wi-:h the

ccntract issues of concern in the sale of commercial

aircraft was even more limited. kpparently, little effort

has been devoted to describing oc analyzing industry-wide

ccntracting practices. Consequently, very little printed

source material or information was available. Individual

aerospace firms perform some analysis of this nature but

understandably do not publicize the resul-:s of such efforts.

The content of the chapters d.aling with the typical

industry contract are based almost exclusively on intervie.ws

and discussions with manafacturers' representativ.s. In

order to respect their confidence, 1ir-ct quotes or snecific

practices are not identified to manufacturers. printed

materials dealing with contracting policies and procedures

were also made3 available to this aithor during these in-er-

views. Seccndary sources zonsultad for contract information

wsr . published materials of a g eneral nature dealing with

- . - . ..[ '. -'-" "'' i "."S"-" "" i ... .... " '[ ' ' ' ' ' ' ' [ '' :/ ' ' '- " 7* -. .- ,' -: . ,. - .L, ."-. 'S? . .- . ,-.
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the aerospace and aircraft indust.ies; from these sources

industry-wide contract policies and procedures were

surmisei.

C. THESIS O.vAIZTION

Contract Lssues in the sale of commercial aircraft are

-the focuses of this work. Prior to prs-ntin.y these issues,

an overview o! certain aspec-ts of the aircraft ineust:y is

provided, specifically, applicable le-ails of thz? _us'.ry,

the leading manufacturing firms, and the nci ole
-purchasers of aircraft.

Chapter II provides an introdaction to the c .. rc;al

aircraft industry, its overall size and -he potntia. market

for the product. In Chapter III, the manufacturers of larg =.

commercial aircraft are introduced in order to provide an
overview of the three U.S. manufac-,irers upon which the

contract issues, presented in later chapters, are based. A

review is provided of the firms, their product lines, and
their business outlooks for the immediate future. The three

U.S. firms, Boeing, McDonnell Douglas, and Lockheed, are

examined. A fourth firm, Alirbus Industris, a European

consortium, is also introduced. Finally, coasidera.ion is

given to the fact3rs which create demand, as well as deter-
.9 mine the price_ of the aircraft.

Chapter IV presents an overview of the complement to ths

manufacturer, the aircraft buyer. In most instances these

buyers are ai:lines, both domestic and foreign. sales may
be for as little as one aircraft or for over a hundred

units. There is no average sale. 3malle= airlines or busi-

nesses may parchase one or two anits. Large airlines
" - purchase typi-ally ten to forty units, or more, at one 1'me,

d p.nding on their operating strategy and financial osi-

tion. The contr:at for i ll sales -s ssentially -:he same,

9.



but, as will be seen, large quantities can cartainly yie ld

concessions oa the part of the seller. As will also be

shown, de man d faor aircraft is ;Baarated b y a number -3f

fa=tors over which neither the baiyer nor the seller have

much control. Although this fazt Is not uniq u c t o the

aircraft industry, -the magnitude :)f the Investment mads for

new products in the faze of uacertaintyiscndre

* exceptional.

*Contract _ssues ar-e divided between two chapters. Tha

contract is the formal legal docuzen-t upon which the trans-

*action to sell and buy aircraft i-s based. Designed around

the Uniform :ommercial Cole, the contract lavs dcwi: he
term an conitins of the sale. While -he transact on ~s

simililar to many found throughout ta:e world for large eiquip-

me nt purchases, the industry does have certain unique

po li ci4es and practices which are r4f lqctel in t h sales

process as well as in the composition of the industry

contract. These factors are described in Chap,-mr V. Also

ithis chap~ter an examination is liade of thse processes and

pra ct ices used by the manufacturers to sell aircraft.

Las-:ly, a review based Cn a surv=ey taken by t-he author is

made of tho contract functional organization found i n t he

aircraft manufacturer's headquarters.

Chapter vr presents the subject matte: of specific arti-

cles or clauses found i-n contracts used throughoul the

industry. As noted above, these articles are typical of

actual arti1cles found in the pro f. raa contracts ussd by the

*three manufacturers. ?oli cies and aractiAces of soci fi

* firms are not id4ent ifiel .

The final chapter pr~vides a s3Immary of the con'-raclt

elements Drovided in earlIer chapters. 7Thif.s chapter also
l con-ains an examination of fac-to:s i-denti fie; d in the?

4 ndustry which creae . risk and i a :srtantv As noted

throughout t-hi*s papDer, the a-:=cra:: 'niustry is a very ri-sk



oriented undectaking both on the part of the manufacture: as

vsil as the buyer. These elsments of risk ar prqscn-d as

a summary 3f those factors p:evalent throughout ths

industry.

512
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A. INTRODUCTION

in this cnapter an introduction to the aircraft industry

will be provided. Included are reviews of thq industry, the

four major aircraft manufacturers, the market in which they

conduct business, and the methodology used to establish a

selling price.

The development and production of commercial air trans-

portation equipment is a highlT competitive business

conducted bc.tween multibillion dollar =orpora--Dns. A great

deal of resources go into thq desiga and pre-production of a

new aircraft xod.l. Financial losses from sales down turns

in the industry are tremendous. Aircraft sales are highly

cyclical and influenced bT a wide variety of economic and

regulatory factors not fully in control of the seller or the

buyer. The manufacturqrs seek tD establish a sales price

for their aircraft which will not only facilitate a sale,

but also, over time, cover the m anufacturing costs. All

sales are subject to intense competition frnm aircraf- manu-

factured by other companies, both foreign and domestic,

inzluding companies with substantial resources and companies
which are nationally owned or subsilized. Sales to foreign

customers are highly coipetitive, and are influenced by

corpora-e international relationships and the consequenc,.s

ef U.S. Gov-rament foreign policy. The oolitical stakes of

the aircraf t business are rising along wi-th the risks. UJ.S.
manafac-urers direc-ly compete with nationally subsidized

13
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manufacturers, such as Airbus Industir.s, a West-rn European

consortium, while U.S. airlines compete with national

airlines, i.e., government-owned or subsidized airlines. To

be competitive, U.S. aircraft manufacturers and airlines

must continually employ astute marketing practices and poli-

cies endeavoring to attain as well as maintain market share.

Coipetition ia development of an aicca;ft model(i.e., a new

long-haul wide-body or a 150 seat iir=raft) , and marketing

the aircraft "o a few key airlines can make or break an

aircraft program. Sometimes a manufacturer be-s ths

company, in a sense, to introduce a aaw model because of the

large capital outlays and the unce-tainties involved.

B. THE AIRCRAFT INDOSTRY

In 'he researzh for this thesis, three firms engaged in

the development and assembly of complete commercial aircraft

were reviewed. One of the companis, Lockheed, is ro lcnger

in the commercial airframe business, curtailing production

of the commercial model in 1982, with a planned shutdown of
the production line in 1984. Boeing and McDonnell Douglas

Corporation (MDC), the remaining tio U.S. firms, alcng with

Airbus Industrie, currently compet- for the sale of large

aircraft to scheduled domestic and international airlines as

well as to individuals and businesses. It should be noted

. that all three U.S. firms have large defense business

elements, from which they derive :venue as well as I-schno-

logical expertise and manufacturing efficiencies.

The overall industry is very large ani politically

important as can be seen from A review .of recent sa les

figures. Sales for the entire U.S. a=_ospa e industry in

198 1, were $52.3 billion, which rer-sented 2.2 percent of
heGross 3ati onal Product, and 3.3 ?e--._nt of or al sales

by all U.S. ainnaficturin; indus-.riBS- "Ref. 1: p. 8. Th q

14



industry delivered 387 transports luring the 1981, 255 to

foreign customers and 132 to U.S. airlines [Raf. 1: p. 19].

U.S. producers delivered approximately 245 large transport

units in 1982, with a total value of $6.7 billion [Ref. 2:

p. 31-3]. U.S. manufactured aircraft account for 85.3

percent of the jet powered transports a.nd 67.5 oercent of

the total worli turbine -ngine ai-rcraft fleet [Ref. 1: p.

78]. The coumercial aircraft industry garn.d more foreign
exchange credits than any other U.S. exporter, o -ing

trade deficits in other tade areas.

Entry into the airframe industry is mala difficult by

high initial capital requirements, output range over which

economies of scale exist, and cost advantages for existing

firms based 3n technical capability and production experi-

ence. There is a great deal of risk in developing and

assembling an aircraft, either from the ground up or the

modification of an existing aircraft. The industry is on

the leadin; edge .:f high-technology, employing

s-:ate-of-the-art equipment and materials in the manufac-

turing process, as well as application of stringent

performance standards and absoluta tolerances. Aircraft

production conbines the elements of metallurgy, eiectronics,

and computer technology, along wi-h the most advanced design

and assembly processes. Manufacturers constantly seek to

assure durability and improve performance of their product.

Several advances in the technolD;y employed in the new

gsneration of aircraft will improve efficiency, particularly
with regard to fuel efficiency. For axample, current manu-

fazturing processes use comosite materials that ari

stronger than aluminum and offer aaDut a twenty-five percent

. -uction in the weight of the l -c-aft. This ma-t.ril

principally consists of boron, graphita, fibsrglass, and

ksviar. According to a spokesman for Douglas Aircraft,

every 1,000 pounds f savings in s.ut .q,:als forty milas

m, ore ra.g., thus s 1Vin- cI. [Ref. 3: p. 431.

15
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C. kIRCRAFT N&IUFRCTURERS

With th . irrival of the wide-boly era in th- late 1960s,

Boeing, KDC, and Lockheed were locked in competition as they

sought to p-vide the airlines with a new generation of

wile-body aircraft. AU three firms expended massive

amounts of resources on development, pre-production and

tooling to be first on the market with a model tha - met

airline s requirements. Timing is very important in the

industry. Boeing won the competition, being the first on

the market with the 747 (Ref. 4: p. 9], and they have main-

tained this leadership in the sale3 of wide-body aircraft.

Competition continues for the sale of the current generation

of aircraft, this time between Boe.ing, MD;, and Airbus.

This generation of commerzial triasports, spurred by ncise

and pollution regulations, ful prices, airline deregula-
.- on, and the need for incr.eased capacity should provide a

major expansion of demand for aircraft.

Boeing i3 the worli leader in the development and

assembly of commercial iircraft based on total sales.

Primary products currently are derivatives of the .odels 737

and 747 as well is the recent introduction of two entrely

new aircraft, Models 757 ind 767, wtici use advanced aerody-

n.mics and technology, lighter matrials and more efficient
engines.

Douglas, :cstly concluded coimarcial prodicticn of the

DC-10 aircraft and is planning to introduce a derivative of

the DC-10, the MD-100, in addition to offering the DC-9

update, the ID-80 which was formerly known as the Super 80.

Both aircraft use the latest in ae.ospace techiology.

Lockheed is currently ou- of t.he commercial aircraft

business, curtailing prcduction of the L-1311 in 1981,

although technical product and spare parts supocrt will

continue for years. Lockeed is cur.e--ntly comple ting prcduc-

tion of the last units of the L-1011.

16
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The Western European consortium, Airbus Ind'ustris

produces a twin-jet double-aisle aircraft kn cwn as th=-

Airbus. Airbus Industrie is providing strong compe-i-ion to

U.S. manufacturers. The consortian is a joiat vsnturq of

the governments of West Germany, Britisn, France and Spain.

As with most large manufacturing endeavors, aircraft
. manufacturers are highly dependent on their supplirs and

subcontractors in order to meet :ommitments to their

customers. The suppliers and subcontractors are also in a

highly competitive and risky busiaess. The subcontractors
work at the will of the prime contractor. Thus, they are

affected by slow downs in the market, the airraft manufac-

turer's make or buy preferences, product pricing, and

investment decisions. Past performance is a critica

element in futur - busine ss. Problems with delivery or

quality can cause a subcon-ractor to lose future orders.

Rec.ntly sources of supply have been developed in Europe is

we l as Japan. During 1981, ths U.S. exported more aero-

space products than ever befors, while -he importation of

aerospace products increased at a r-cord rate "Ref. 1: p.61.

These imports are usually of high gaality and provide direct

competition to current U.S. aircraft industry suppliers and

subcontractors.

D. THE IIRCR&FT I8kRKIT

The U.S. aerospace industry, while having a strong sales

year in 1981, showed declines in visibls indicators of its
economic health. In 1981, -:here was real sales growth in

all sectors of the industry, exce -p for commercial aircraft.
Air carrirs n --:he U.S., as well is in certain other parts

of the world, failed to achieve arnings necessary -o fund

the new equipment required t.o mode.rni ze aand expand their

. fleets. Back!oqs of or!ers drecli -_ in rea nem af-er
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more than five years of growth. The drop in orders is

viewed to have been caused by several factors:

a. The recessior i n the U.S. affecting both

investment and travel,

b. High interest rates, ikir.g financira extremely

difficult,

C. The poor financial statas of many of thp world's

airlines, and

d. The increased competition by foreign ae rospace

a'4. man u fact urers.

Competition c-curs pr-i:rily on .he basis of

product suitability tc the needs of the customer (a function
of existing flee mix, rato and rout. st-ructur and other

factors) , product perforuance (izcluling factors such is

noise, fuel efficiency, maintenance costs) , ?rice, financinq

assistance and post-delivery product support. An author

express.d his view of the marketing 'of aircraft:

"Sellino in the aircraft indust:r is done very differ-
entli ftom that in cther product 1arkets. Prnc. turns
out to play a resonably minor role in both commercial
and military aircraft sales, whereas p,rformancl, main-

. tanability, and most impor~antly, on-&ime delivery will
often decia who reigns as the current king of the moun-
tain or who drops out of the macket entirelyl' (Ref. 4:

'a P. 91.

Th-oughout this work, refer.nce is made to

various sizes of aircraft. Narrow body aircraft -arc usually

single-aisle, with two, three, or four sngines, capable of

fly.ing various routes. wide-body aircraft are models such

-as the Boeing 747, DC-1o, L-1011, a.id Airbus A-300. The

wide-body model is usual!f louble ai-le, having thre or

-= fu- engines. The wide-body is usally used for long haul,

high density -cutes, routes with =cl-ively hi'h ass ang
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traffic volume. Reference is also madi to stretch modt.ls,

such as some 727s, 737s, DC-8s and DC-9s. These ar .

enlarged narrow-body aircraft, with stretched fuselages and

higher thrust engines.

E. THE PRICE OF &IRCRAFT

Manufac'urers devote a great laal of time and money to

the design and tooling necessary foc the in-roduction of a

new model aircraft. This effort ind expense Is an :nv,?st-

ment made prior to thq sale of any aircraft. The price of a
commercial aircraft is driven not only by the actual cost of

assembly, but also, by factors suct as possible futurs

demand, the competitor's ictions and what the airline calcu-

lates is the potential return on taeir necessary investment.

Before establishing the price of the aircraft, -he manufac-

turer must carefully estaolish what the likely future demand

for the aircraft model will be. If th3 price is established

too low, an inattainable number of planes would need to be
sold to reach at least a break ev.sa point. If the number

falls short of the projected quantity, the prolect would not

succeed, and as the Lockheed L-1011 .xperience_ shows, large

losses would follow. Act"ing on the manufacturer's .valua-
tion of expected sales is the existence of various levels of

competition among the sellers of ai-r-aft. All manufac-

ture.s want to sell aircraft and kep produc-ion lines open.

The established price must consider both the buyqr's view of

the market, as well as the cost to assemble the aircraft.

The existence of the learning curve phenomenon presents
c-rtain decision iaking information to the manufacturer when

dctermining the sales prize of an airzraft. rhe l-arning

curve relat?s the unit c:st of airframes to the cumulative

number of units produced. The laarning curve is a widely
h ld explanation of production ini: cost behavior. As mach
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successive urit is produced, -.echnia es such as the orn: of
assembly, or the need to consult Irawinqs, or the aopoica-

tion of materials, become more refined, and the kinks are

worked cut of the assembly process. The result is an

inzrease? in afficiency in the assembly process for that

particular airframe. A commercial aircraft is typically

soll on a fixed price basis. Although ini-ially h . pnce

may not equate to the actual cost Df production (cost may

exced price), there is obviously a great deal of pressure

to move down the learning curve, resducing costs below ths

established p.oice. This is accomplished by sellina quanti-

ties of aircraft. U. S. manufacturers do not generally

build aircraft without orders in hial.

Quantity decisions male by the initial purchaser of a
model affect the price of follow-on orders. Th . seller

- knows the cost to manufacture an iircraft ani seeks -o sell

as many units as possible to an ai:lina, off-ring consider-

able concessions on this initial c:-er. Concessions can be

based on elements of the contract, such as price, delivery,

or product support. This initial order allows the manufac-

turer to begin production and zozmanc. moving down the

learning curv

As can be seen, there is a great deal o! risk in this

business. Designing and tooling-up for the production prior

to a sale, determining the initial sales price, and dealing

4 with the comoetition are not necessarily unique to the

aircraft industry. What is important to keep in mind is the

exceptional size of the financial -isk and uncesr tainty

~ inheren-t in the aircraft industry.

4',2
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" TH BJR A.So qqRcIAL CRFT HANUF&CTURERS

A. INTRODUCTION

In this chapter a review will be mads of he thrge U.S.

manufacturers of large commercial aircraft, ircluding a

brief familiarization of ach of the three firms, an iximi-

nation of the product lines on whi:- the industry contract
is based, and recent product developments by the firms.

The commercial aircraft industry is led by Boeing, which

produces a faily of aircraft to meet the broad demands of
i-s customers ranging from twin-engine aircraft (102 seats)

to a four engine, two-aisle wide-Dody aircraft (up to 500

seats). Boeing has recently introducd new models as well

. as more efficient derivatives of nature models. M cDonnell

. Douglas has, in -he recent past, !imitad its product line to

essentially two models, a wide-bolT model ar.1 a narrow-body
twin-engine mode-l, updating these models to conform to

current market conditions. These two firms are actively

marketing their products throughout the world, asing innova-

vile business techniques, to deal wi-h the uncertainty and

risk of the marketplace. The thirl U.S. commercial aircraft

, manufacturer Lockheed, is conclaling production of its

commercial aircraft. hfter experie.cing losses of $2.5

billion, he firm decided to no longe r ccmpate in this

sector of the market. Lockheed will continu _ to support the
aircraft i- has produc-d through:y" the life of the

aircraft . Bscaise Lockheed has been involved in the manu-

facture cf aircraft and has cntrlb!1te subst a.iallv to the?
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basic structure of the standard ialustry contract,

included in this review.

Airbus Industries, a fourth manufacturer, is making a

profound impart on the industry. Airbus Industris is owned

by Aerospatiale of France and Deutsche Airbus of Gsrmany

(thirty-eight percent each) , tw.2aty percent by British

A-rospace and four percent by CASA of Spain. [Ref. 5: p. A

24]. This Western European consortium has developed and

produced various models of tw_.-eng._, 200 and
250-passenger aircraft. rhere is a great deal of national

pride and prestige associated with th= success of ths

European airc:aft. They have been aggressive - attempting

'o obtain an increasing market share for the aircraft, both

in the U.S. and throughout the wor!l. Assumption of risk by

the national entities allows Aicus to oprate in a

different environnent than their (.S. competitors. The.

pclicy of the conglomerate allows it to build aircraft

without firm orders in hand, and iijus-ment of sale price

more freely in marketing the product. Additionally, because

they are government backed, Airbus is able to offer lucra-

"".-v. financial concessions to buyers, in order to stimulate

sales. This resulted in their recently selling aircraft for

$43 million [Ref. 6: p. 51], approximately thirty percent

less than originally priced. Whils &irbus Industrie has had

a definite ipact on the aircraft manufacturing industry,

con-.ract issues in the sale of Airbus' products are not

included in this work. rheir contract is based on French

% commercial law and was not readily ivailable to this author.

Therefore, teir contract does not form a basis for th.

discussions on the industry cotr-act foun in latesr
.. chapters.

.2
'-a2



B. THE B02113 CONPANY - BOEING CORSERCIAL AIRPLANE COMPANY

The Boeing Company, together with its subsidiari--s, is

caa of the major aerospace firms and the major supplier of

commercial aircraft to the world markst. Soeing operates

principally in two industry segments, transportation equip-

ment, and missiles and space. rriasportation aquipment

operations are concerned with the development, production

and marketing of equipment and related support serviccs to
both commercial and military customers. In addition to

aircraft, o-.h.r types of :ommerciil transportation equipment

produced by Boeing include helicopters and hydrofoil water-
craft (Jetfoils). missiles and space operations are

primarily conzarned with research, davelopment and produc-
tion of various strategic and tactical missiles and space

exploration products. The company's operations are

conducted through four principal divisional co.mpanies:

* a. The Commercial A-rplane Company,

b. The Aerospace Company,

c. The Military Airplane Company, and

d. The Vartol Company.

Boeing Commercial Airplane Company offers a wide range

of commercial aircraft designed to 2eet a broad spectrum of

passenger and cargo requirements of domestic and forsign

airlines. This family of aircraft currently includes the

standard-body models 727, 737, ani 757 as well as the wide-
body models 747 and 767. With deliveries of the new

generation 757s and 767s accl.ratia;, and with the advanced

technology and larger capacity 737-300 coming on line in

1984, production of the twin-jot sDodl 727 is scheduled to

end in mid-1984, with a total of 1,332 units having been

producel. Saes of t he 727 am:inted to -trot than 320
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billion since its introduction in 1964. 1t will be rolace!

by the model 757, which can carry 135 passengers at subs:an-
tially less cost than th- 727 can transport 145 passengers

[Ref. 7: p. &8]. Sales of the zod.l 737 twin-enaine jet

recently reacted 1,084 units. Boeia was the first manufac-

4urer of a successful jet-propellel c;ommercial airplane, thm
model 707, which entered service in 1958. Tho timing of th=

entry provided Boeing the opportunity to .stablish dominance
in the manufacture of large airfrazes. Boe.ing has had its

problems. The inaitial model 747s experienced enaine prob-
lems, which caused operational failures and delays with
deliveries. Both cash flow and the reputation of -he

company suffered. Layoffs in the Sattl-, Washinaton area
caused deep bisiness, economic, and social problems. By

taking economy and efficiency measures in the ir manufac-

turing and management processes, Boeing was able to sustain

itself, recover and grow.
During 1982, anncunced new orlers for Boeing's commer-

cial je't traasports represented forty-nine psercent of all

free-world commercial jet transport new orderS and forty-

eight percent of all the free-world dollars committed to

such airplanes for the year (Ref. 8: p. 5]. Of announced

49 crders for 110 jet transports in 1982, fifty-t.wo percent
were from fore ign customers. As of December 31,1982,

foreign order s comprised approximately forty percent of
Boeing's coimmercial jet transport a.it backlog. The backlog

of firm, unfilled commrcial orders as of that date were

114,040,000 down from $15,000,00) at the samie time th

previous year (Ref. 8: p. ].

During the past five years Boeing has invested ovr.r $3
bilicn in research and develcpment and $2.4 billion in new

, plant and equipment to improve produ:tivity in bcth military
* and commercial programs .nd -o dlavzelcp derivatIve in! new

commercial products such as the moials 757, 767, 747-300 ani
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737-300 (Ref. 10: p. 5]. The rsearc:h and devalopment cos-.s

have been expensed, a conservative 3oeing custom. The

costs were $1.3 billion for the n.e# model 767 alore. The

introduction of the two new airoraf- was anodera-: d by

concern over the financial problems of -hs airline industry

which have adversely affected the market for commercial

aircraft. The standard price for the 767 is 346 to $52

i million and for the model 757, 335 to $42 million per

aircraft.

In an effort to reduce i--s risk in the Isvzlooment and

production of the 767, B.oaing has established a consortium
to manufacture components for the aircr:aft. lanufactursr-

involved in t.iis consortiam are i:ca--d In Japan and Italy,

in addition to the United States. ryp-- c -i-tion of the

mogl 767 as to conformance with -:he Federal Avia-ion

Adminis-:ration's (FAA) R egulation was accomplished after

more than 1,500 hours of developmental flight testing and

FAA trials. Extensive fuel-consumption experience developed

on the 767 verified Boeing's pr-diction that the new

' airliner will use forty percent less fuel per seat than the
aircraft it is designed to replac. Th- 757 and 767 were

designed wi'h increased use of non-metallic material. The

757, for example, uses 3, 350 poands of grahi-:e-epoxy and

k=vlar-epoxy .anls. If traditional mate-13 wsre 2sed

instead of these space-age ccomosite matrials, the qmpty

weight of the airplane would have 3?en approximatley 1,500

pounds more (Ref. 10: p. 7].

John Newhouse, in The Sporty !zz, noted that. .

"Boei-ngs chief competitive advaitage. liss in its uniaue
-bili-y -o offer a large and crowing _sso-tment cf
1a.:Dlanesz wide-bodies o" .arow-bokis -_-e with two,
thr-e or o-r egines" "Ref. 9: D. 7],

and also,

,',
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"It (Boeinq blends a cautious, vi orous attitude towerd
money wit a boldness and confid ence that shape :-s
business decisions. Its major wiakness ma bs ah over-
confidenc - in its strength combined wit. too little
tolerance for problems beyon_ the perimiter of its imme-
diate affairs" [Ref. 9: p. 138].

C. BCDONNELL DOUGLAS, INCORPOR& ED - DOUGLAS AIRCRAFT

CONPANY

McDonnell Douglas Coporation (IDZ), was formed in 1967

from the merger of 1-Donnell :orporation and Douglas

Aircraft Company. The firm is engaged in the fields of high
technology aerospace products, spaze systems and missiles.

MDC has six principle livisional companiss and three prin-

ciple subsidiary corporations. rhe principle divisional

companies include Douglas Aircraf: oapany (DAC) which is'
engaged primarily in design, devalo)pment and production of

both commercial and military transpo:n aircraft. Douglas

was the leadiig manufacturer of piston-driver aircraft. It

introduced the DC-3 in 1938, monoplizing the world commer-

cial air transport fiell for d-cades. Douglas' introduc-ion

to the jet transport era with the DZ-8 was not considered a

success, primarily becauss of timin;. It was introduced one

y ar after introducticn of the successful Boeing 707. MDc,

through its Douglas Airzraft Comotay division, has most

recently produced the DC-9 and DZ-10 commercial transport

aircraft for sale throughout the wrld.

During 'he piriod 1973-1982, basgi on the lollar volume

of orders bcoted, MDC ranked third among U.S. and western

European manufacturers of zommerciil jet -ransports. MDC's

afnnual percentage of total new bookings "eceived during that

p-riod varied from 6.9 percent to 34.6 percsnt of -,he total

aircraft market and averaged 18.5 :.a-cnt. During 1982, MDC

r-ceived an astimated S.91 billion (excludina 35 lea sed

26



DC-9), or approximately 22.5 percsnt of -he lotal ne': book-

ings of $4.1 billion for commerial world-wid= orders
I[Raf. Ile. p. 4].

A strategy at MDC for the design and dev-lopm n' of

A commercial aircraft is to improve operating and manufac-

turing efficiencies on its current models rather 'han

introducting antirely new models. rh- DC-9 is a twin-jet,

short-to-medium range transport designed to op-rate effi-

ciently on relatively short routes. N4arly 1,230 DC-9s have

been order.d during the life of the design. The ED-80

models are currently in production. IDC feels that this is

the aircraft of the future . The aim with -he MD-80 is to

improve efficiencies and push down rosts without intrducing

radical charges.

The DC-10 is a wide-body trn-jet aircraft designed for
both medium aid long-range rout-as. Due to variances in ths

market place, impaired sales, advarse publicity and tsmpo-

rary grounding by the FAA as the result of sveral aircraft

crashes, NDC decided in mid-1983 to discontinue oroduction

of the commercial version if the DZ-13 aircraft. (It will

continue to produce the KC-1O tar.ker/cargo version for the

U.S. Air Fcrze.) In its place, MD: will introduce a deyi-

ative model, the MD-100. It is deIsign.d to move medium to

high capacity loads cver long-haul coutes. rhis model is

sized betw.e the Boeing 767 and 747 aircraft, on ths

grounds that the aircraft will offeEr bstter range f!exi-

b bility than the 767 on medium rpaZity routes and mot -

efficient size than the 747 cn loag range routes (Ref. 12:

p. 27]. The ID-100 will include a family of moels, seating

270 to 387 passengers and offering 5,500 to 7,300 mil-s of

range, with extended vacsions still -inder study. Type
certification is expected in early 1997. A key -o the

d- vlopment was the availability :f aew engine models from

both Pratt F 4hitney and 3eneral E1.ztic, givina the ocane

27
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Improved performance and ef ficiency above that availabli in-

current engines.

As noted above, the world-wide air transport industrv

remained ssverly depressed throu;dout 1982 because- of

* adverse sconozic zonditions and, ir. the U.S., the effects of
deregulation of -airlines. many airlines sustained heavy

losses in 1982 and are fi4nding it increasingly dif1ficult not

only to or.der new aircraft but also, in some c-ases, to be

able to take delivery of js-tlinsrs alrsady on order. I r.

adjusting to this3 situation, MD: concluded tareements to

deliver 35 DC-9s under short term operational leases to

Trans world Air Lines (TWR) and Axarican A,-- Lines. This

approach, though Purposely limited to only two cust!:omsrs,

has acccmplished three Important objectives, from MDC'I s

point of view:

a. It pro3vides a way of getting flew Jetliners i.nto

service despite the financial difficulties of

airlines, providing HDC a. more efficient 4D-80

production rate. It should be noted that American

Ai-r Lines cancelled -their order to purchase Boeing

I757s After arr an gement of this lease w it h MDC

[Ref. 13: p. 19].

b. By plaing the MD-80 with Ascricar, and rWA (the

*world's third and fifth largest airlines rssec-

tively) , advantages in fusel efficiency, noise

control and passenger appeal would by recognized by

other potential customers.

c. Th-e action will focus atlention on thq .4D-80 as in
economtical alte rn ative in the 150-passenger sesat

class. Erparded use of ta ID-30 is calculated- to

make an all-new aicrftSM less 1ttr'active to
a ir 11M s around the world *Rsf. 11: p. 31.
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The lease approach involves risk. The leases run for

five years, after which they can be renewed for :hit'.ten

y-ars. Thar- exists the possibility the aircaft involved

could be returned at a time when :hsy might not be easily

sold or released to other airine-s. MDC believes the risk

is outweighed by the opportunities the straegy opens up.

The agreement with American calls for MDC to share in the

.airlines' profits above a certain level (Ref. 3: p. 43]. I
is reported that an investment of about $700 million over

the next two years will be r=_qirei for the leases, with one

fourth of the amoant comi.g from sippliers. The riskiness

of the leases, based on the fact that the ii. . made no

down payment and can merely return the planes on thirty days

notice, was reflected by Standard 5 ?ior's Corporation's (S

S P) giving consilerat!on to the possible reduction of MDC's

credit rating. S & P subsequ-3ntly took no action, hcwever.

(Ref. 14: p. (].

This type of lease is attractive to those airlines that

need efficient planes but cannot afford to pay for them.

MDC feels that American Air Lines will, after five years,

have paid between twenty-five and forty percent of the cost

of the aircraft and MDC will have depreciated the planes to

less than market value. The lease aircraf- werie delivered

on turn-key operational leases, and included Pilot and crew

.trainina as well as spare parts. rh- two irlines will

maintain the aircraft to the normal airline standards.

D. LOCKHEED ZORPOR&TION- LOCKHEED CALIFORNIA COMPANY

Lockheed is a major designer and producer of -echnc-

logically advanced defense systems and Tquio.nt.

principally eigaged in the research, ievelcpme.nt and o:rcduc-

tion of military aircraft, missils, spacecraft, .ectroniz

systems, ai:craft servi_::es, 1=95n vessels and until
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SPreently, production of commercial aircraft. Ccmaercial

aircraft were manufactured by the Lockheed California

Coapany. A fast growing part of Lockheed's business is the

overhaul, maintenance, and servizing of a ircaf', spac c

craft and elec.tronic installations.

Programs for the U.S. government, most of which _-late

tc national defense, accounted for eighty percent of the

company's 1982 sales. Sales to foreign governments amounte.d

lo fifteen pe.cent. Sales tc commercial customers made up

the remaining four percent.

Lockh-.e stayed out of the initial jet --ansport compq-

tition fought between Bosing (7)71 and Douglas (DC-8) ,

targeting the market instead with a t'irbcprop, -he Electra,

which initially faltered because of flight-handling prcb-

lems. After rectification of these lesign problems, -he

aircraft became a success despite being the last large

prop-driven aircraft to be introduzed as ths jet-age began.

(The turboprop i3 still being man.factured and is used by

the U.S. Navy and its allies as th: .-3C patrol craft.)

Lockheed decided to stay out of the- jet competition, bu

was drawn into the commercial aircraft marke with work on

the Supersonic Transport (SST) program. Attemptina to

participate in the wide-body era, Lockheed .nt.red the

competition with a tri-jet wide body aircraft, eauiped with

Rclls Royce engines. Zompeting Iirectly with Douglas,

Lockheed introduced the L-1011 in 1968, while Douglas was

introducing the DZ-10. Initially the aircra-ft had similiar

length, width, wing-span, capacity, rang_, speed, snairs-

thrust and seat mile costs. Both ianufac'ure=rs grant's

large concessions to airlines for orlers. It was a d-struc-

* tie competition for both aircraft manufacturers. Although

*he L-1011 was viewed as the technically suoerior aircraft,

i. was the vic-tim of a soft airliae: market, ind questions

from 0rOSDctive bnyers egarding the. reliabilitv of its

30
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Rolls Royce engines. The cost of i new L-1011 was aoDroxi-

mately S35 -a $40 million. Late i1 1981, Lorkh:!sd arnouncd
that production of the L-1011 Tri3tar coMMerial Je4tlin.qr

would be ohased out by early 1984, after 15 years an! E2.5

billion in losses. Because of deocssed mark-t conditions,

there appeared little likelihood of achieving economic

L-1011 production levals before 1935. The fiaanical conso?-

quences of attempting to sustain p.duction at lw !svels in
anticiation of a market up.urn mals it necessary to b.gin

phasing out producticn. Lackheed, it the ti.ie o: announcing

the phase-out, reassured customers that it will fulfill its

contractural :ommitments relating to spars pa:rt and support

servicei. Daring 1982, Lockheed deliver.d 14 TriStars.
Five units are currently :ompletiag production without firm

orders. Ccmletion of the five unold aircraft was consil-

ered advisable for the efficient ia I.conomic phase-out of

the program. Lockheed his irdicat:sd that it would consider

reentering the commercial tzar.sport ,aik.t only as a subcon-
tractor or as a participalat in a consortium. Rsf. 5:p. &
214].
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1. INTRODUCTION

In this =haoter an overview f the airline i..ustry

along with factors which influenc - the demani for aircraft

will be exami.ed.

There are a number of factors which cause airlines to

purchase aircraft. In addition t) retirements due to age,

advancements in technology also cause aircraft to become

obsolete. Regulations such as the VIise :on-rol Ac of 1972

and the deregulation of the airline industry will requir e

aircraft to be replaced prior to full service. Both of

these regulations will be. exa3iaed in this chapter.

Airlines continually strive tc obtain the largest return on

their investment in equipment. rhe largest elements of

their operating costs are currently fuel and labor.

Airlines are making attempts to control the cost of these

elements. Countering these cost-control efforts, downward

pressure on revenues has increased rscently due to the

4eregulation-generated entry of competing airlines into the

market, as well as the ability of the airlines to set fares.

Wilispread fare :competition between airlines has increased

D pressure to operate the most eff..-,.n, e qipment, but also

has caused the revsnaes in the industry to drop

siqni ficant ly.

The airline i-dustry has, since its inception, be=.n a

highly ccmpetitiva-, intense, risk-oriented busine_ss. Early

airlines in miny instance.s were created and run by expansiv!_
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thinking, daring entrepreneurs, many with angineerina as
their area cf expertise and primary interest. rhese 2-lpine

pioneers derived self-satisfaction from growth, rather than

from profit. The size of the airlin. fleet was an indica-

tion of their success. The airline industry has ben a

growth industry over the past three decades.

The airline executives of tha 1980's are, in many

instances, more business oriented, striving to make money in

bad times as well as good. Toliy's airline manager i

concerned with such factors as yiald, load factors and

return on investment. rhe great financial outlays for

aircraft and ground equipment, r-a. continual efficient uss

of this equipment, and the dealings with the myriad of

investment, legal and governmental impedimnts would cause

the early pioneers to find frustration or perhaps fail in

the industry of today. :arrier deiand is interelated with

a numbar of factors heavily influenced by el-ments not

within the control of the airlines. Incidents such as the

Increase in the price of fuel, deregulation of the airline

industry, and the emergence of international competition are

raent challenges facing the airline owners and managers.

These events have had profound eff.:t on individual airlines

as well as the industry as a whole.

B. THE AIRLINE INDUSTRY

In 1981, the U.S. scheduled ai.line industry exper:encei

the worst financiil losses in its aistory. Overall opqr-

ating costs r.emained high despite- 3.m stabilization of fuel

prices. Airline deregulation contributed to excessive fare

and route competitions and subseaueat reducticns in r-venue.

The recesssion in the U.S. caused a reduction "n bcth busi-
ness and l-eisure travel (Ref. 1: p. 77]. U.S. cais,
including operators other than szaedul.dairlines, w.r=
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flying 3,973 aircraft as of 31 Decaiuber 1981, an incrsas - oz

168 planes over 1980. worldwide commercial air travel sxpe-

rienced a drop in passengers, while air cargo ton-miles

edged up slightly [Ref. 1: p. 78]. The following sections

will discuss ertain elements of the industry which affect

the environmant in which the airlines operate and which

generate demand for specific aricraft capabilities.

1. Demanrd for Aircraft

Because of the advanced aga of many of the a 4 -ines'

fleets, about forty percent of the total fleet will probably

need to be replaced in th _ 1980s. rhe--e are large variances
in the estimates of the potential dsmand. 3Sandard and

Poor's Corporation estimated that if all planned programs

are realized, as much as $30 billion to S40 billion will bp

spent on equipment in the next decade [Ref. 15: P. A 60].

Similarily, Boeing forecasts indastry-wide sales a. 4,400
new aircraft to be sold diring the period 1983-1993, forty-

three percent of these long haul nodels, with a value of

$167 billion at 1983 prices. [Ref. 6: p. 59]. Project-ions

of the world commercial aircraft market for ths comina

decade rsmain high; the need for new and replacement

aircraft has not diminished, only the airlines ability to

pay.

International airlines provide a grea' deal of

coipetition to the U.S. carriers, vying for passenger

traffic throughout the world. It is -xpected that interna-

tional carriers will account for more than half of future

commercial aircraft sales. Most a.ternational carriers are

naticnal airlines receiving financial backing frcm their

,overnments such as subsilized export credits to purchase
aircraft and sapport equipmnt.
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There is much con jecture regarling the even:ual

equipment mix of airlines. Several forces are prop.lling

equipment replacement decisions:

a. The needs 3f the airlines to respond to rising

operating costs,

b. The likelihood that passenger and cargo traffic

will continue to grow over an -xtended period,

c. Increasing obsolescence of elements of the sxisting

fleet, and

d. Marketing ability of airlines -o attract passengers.

Airlines are insisting teat trade-ins now play a

greater role in the purchase of new aircraft. While this is

not a new procedure, the volume of aircraft used as

trade-ins has required the manufacturers to devote a greater

share of their sales efforts to marketing these assets.

Aircraft manufacturers are now taking as trade-irs, models

other than their own, as well as selling these used

aircraft. This is a recent change in their sales strategy.

One source estimates that thirteen percent of the world's

large aircraft are for sale. The manufacturers are well

suited to market the aircraft, with their world-wide sales

forces and co.tacts throughout the marketplace. The manu-

facturers have recently found it necessary to creat

divisions or I-partments to market the used aircraft. An

important sales point for the buyers of the used aircraft is
that the manufacturers have agre l to support their own

aircraft, regardless of which manifacturer sells the craft.

[Ref. 16: p. 25]. The benefits to in airline of purchasing

used aircraft are that they are usually less epensivs than

new aircraft, and that they ar9 immsdiat sly available.

3csing 737 and Douglas DC-9, smaller twin-jet aircraft, ars
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currently in demand by the dereglation-genqrated ai-line-s

because they are fuel efficient, ire operated by only two

pilots, and tiey easily fit into planned markets.

When introducing a new z19el, the manufac-turer

actively promotes the aircraft, at-.empting to generate sales

by offering special concessions to the f--st purchaser,

referred to as the launch customer. The manufacturer is

willing to make these concessions because he needs -hes i
initial sales in order to commen:ea production. Before

placing an order, an air2ine mus- analyze i-s requirements

and decide whether to purchase aircraft in order to expand

capacity or retire less efficient aircraft. Jthsr possible

decisions are to investigate the used aircraft market or tn

postpone the aurchase entirely.
Once deciding to purchase new aircraft the strategy

: of the airlines is influenced by pro jlctions of operations,

aircraft acqistions, aircraft ciployment and retirement,

what produc-ivity will be, and how aircraft ourchases can be

financed. Manufacturers issist airlina.s by taking an active

role in this strategic planning. The productivi'y of an
aircraft is based on its flights per day and seating config-

uration. The percentage of seats occupied on a given

flight, termed load factor, is used as a basic measure for

profit and 103s. The higher the load factor, the higher

profitability. Potential load factors are a primary consid-
eration of airlines seeking new aluipment, although more

emphasis is now being placed on yields, or revenue per

passenger mile. If the size of an aircraft is increased,

airlines expect to have lower operating costs; as the number

of people carried increases, the c3st of transporting each

passenger (passenger seat mile) goes down, provided thit

enough seats are actually filled. it is said, -.ha- -raffic

equals profit. For each one percent increase in traffic,

351) million a year in additional revenue is censratsel
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[Ref. 6: p. 51. As noted above, airline need Itc rirlace

equipmer... The ability to purchase new aircraft is sp sr-

dent on achieving increases In. rqvenaes.

2. Fae and farketina

Airlines need aleg'aate fares togsther with passenger

seat miles to maintain their yie--ld3 or revenue per passenger

mile, an indiustry-wide measure. The industry_ Yield was

11.76 cents per passenger mle in 192, compared with 12.35

cents in 1981, which was !Llsc coasilar~d a poorc year. In

allition to entry and route structa:s zhanges, deragula-6 -on

allows a free market environment forc fare set-ling. Airlines

in, the recent past have had to slasa fares to remain compet-

itive wi-th ctier airlines, as well as attempt to increase

passenger seat miles flown. Sev3alty-qight pecent o f t he

revenue passe~iger miles flown in the U.S. in 1932, were fare

*discoun-ted, up from seventy-one perc-ent --n 1981, and fiftly-

seven percent in 1980 (Ref. 17: p. 4].

Deregulation eliminated t h national fare- structure

which had eXis3ted prior to the act. Severe price competi-

tion reflected in widespread fare cutting by airlines has

diluted yields ani retarded revenue growth. The fare reduc-

tions are used as a tool to attract traffic. In light of

"he current environment airli4nes have reduced fares for a

number of reasons:

a. A niew airline attempting tol gain a foothold in an

existing route,

b. An established airline expanding out into a new

territorv or- ctherwiss resspoadinq to the new compe-

titi4ca and1 seeking to attrzact -:raffic, and

c. An airline in severe financial st~aits attempting to
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obtaim cash to maintain debt repayments [Ref. 15: p.

A 46].

Airline marketing centers around determinir.g the

needs and wants of existing and potential passengers. The

fire for air travel has been set by a marketing strategy, as

it acts as an affective Dol to inzrease market share. In

addition to fires, airline promotions usually deal with the

airline's schedule, type of aircraft or services available.

Another mark-ting tool is the -reservation system. The?

recent fare discounting and rou-e restru--uring by th=

airlines has put pressure on these organizations to prcvide_

up-to-date informaticn on fares, schedules and sqrvicss.

Prior to deregulation, schedule was the aspect of servicq
which generated market share. I. the post-deregualation

environment a combination of fares, schedules and type o _

aircraft are ths important forces driving shars. The

marketing el-ment of airlines are becomina the domiate

force in their management, with engineering and financq

taking a back seat. Frequently equipment decisions are

based on marketing factors. (Ref. 9: p. 83]. There is a

bandwagon effect among the airlines; they hav? to have the

bes" and latest equipment to offer potential passengers,

Derceivinc the additions will add prestige -o the airline.

This effect is limited by the airlina's ability to pay for

the equipment.

3. R _ulato_ Env.ronlent

The Airline Dersglation Azt f 1978 substantially

amended the Airline Act of 1938. rhe earlier act estab-

lished the Civil Aeronautics Board (CAB), its policies and

authority. rhe CAB encouraged and assisted in developing

the air transport industry, as well as providing protection

against unfair and competitive practices. A Monq other
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things the 1978 act provides are anlimindfedmo nr

into and exit from domesti: rout-es, ease of !entry into thz

industry for new carriJers, allowing airlines to set fares,

and ensuring continued air serviza to small communil'ies.

The act was aim2ed at providin~g better service -it less cos--
to flyers, allowing the laws of coapstiticn to lictate s ,tra-
tagic decisiovis by the airlines.

Despite the passage and implemen--ation of t h :
A--rli4-ne Dereg lit ior Act, ai tr:aaIsporta tio"*. sil

sub j- ect to extinsive fe91eral 1:eaulation. The Fedsral

Aviation Adaiistcatior (FAA) provides discipline ard guiLdes

flying operations generally, incluling control of navicgable

air space, fhicht peFrsonnel, aircraft certifica-tion and

main tentance. The CAB deals with f air trCale, consumer

protectior. and anti tru ast ma--ters. The Nat ional1

Transportation Safety Board (NTSBi invsstiqates accidents

involving airrt.

A key to operating sfficisi~y under laeregulanior is
the3 abilit to shift to profitb,_o's.. asbe

shown that greater aircra ft uti liza tion rites or av er age

hours flown pe3r day per aircraft, can be achieved by estab-

lishing hub and spoke route systems. By setting up nume-z'is

incoming and outgoing flights from one central hub, a

carrler can itprove load factors by crating a feeder 4ystem

- ~ whereby passengers fly into the aircline's hub and then are
fezd to )utgciiq flights on their way to fi-nal destina&tions.

Pr-om the hub operator's point of view, hopefully on the same

airline. Tha hubs are centers c' airline activity and may

inzlude the airline's adiminstration office's, maieac

cen te r, and home por-t for fli"qht :re-ws. The hub and spoks

sysltem generates increased demani 3 r smaller short-'o-

medi um haul aircraft tha- would not* be zconomi =A'. cr -inhae

short-s:moke or long-haul routss.
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The Noise Zontrol Act of 1372 ampowired th.e ?A

establish coaprshensivs n oiss r laations and standards

applicable to aircraft manufacturiag and operations. In

late 1976, t1ae FAA issued regulations requiring -:he phased

compliancs of existing aircraft with st-rict nois,; limits.

These regulations were applicable to) new airc:aft as -:hay

were in-roduced. Four qngins coizercial jet aircraft neel

to comply by 1 January 1985, three arngins craft by 1937. A

small community 3dervice sxempt ion provides fo:r relief. for

Small (t-wo engine) Jets w ! :h ft ra~ :,ip ula:i-o ns .

Compliaflco with the re-gulation has :agui--ed the airlines to
make exoensiva acoustical modifications or -gnn of

certain aircraft models a-. various leeso xes. Ons

a irli 4n e cbserved that the modi f J za-Jio n s priduLicec reduced

a~zcraft6 efficiency and operational performance by adding to

alrcraft empty weight and in cr a si4n q fuel consumption

[Ref. 18: p.41.

4&. Fuel

Another factor which has placed iemands on the

a irli-nes for ffleet modernizati-on is the cost of fuel and the

desire to control cost per passenger mile by e mpl1oyi4.ngq

fuel-efficient equipment. Historiczally each new generation

of aircraft has lower operiting costs. Fuel costs acco3unt_

for a large9 3ortion of an airlins's operating costs. In
1973, airlines paid eleven cpents perc gallon of fluel or about

twent y percent of their di rect operati ng costs. By 1980 thi

cSt of fuiel exceeded $1.00 per- gallon, absorbing over

thirty percent of the airline's dicect operating costs ani

was thus a maLjor source of downward oressure on airli -ne'IS

Pro0fit-s in t he 197 0s . A o ne cent 1droP in f'uel P!: rs trans-

lates into an annual savings of about $100 million for ths

iniustry as a whole. During 1982, fuel prices stabilizead

an d edecline sah thy.
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As an example, luring 1932, Delta Ai- Li.-ns jsed

1,078.A million gallons of fuel, at a ccst of $1,078

million, or 27.9 percent of its operating expense, down _rom
31.9 percent in 1981 (Ref. 19: p.6 ]. During the same priod,

United Air Lines used 1,290 million gallons of f ue at a

cos t of $1,290 million or 27.1 percent of operating

expenses, down from 28.7 parcent i 1981. [Ref. 20: p. 4].
Airlines have generally projected declining fuel costs for

the immediate future.

5. Caacily

U.S. airlines, after a profitable period in the

mid-1970s, began to re-equip, an azition which had been post-

poned for ysars. Nineteen seventy-sever. was a good year,

with upward trends in aircraft passengers and freight.

Airlines predicted continued growth. They sought out the

mcst technologically advanced equipment and placed substan-
tial orders.

As a result of these purchases and the subsequent

drop in air travel, there is =urre.ntly overcapacity in
existing fleets as well as an exzess supply in the used

aircraft market, primarily in long-haul wid.-body aircraft.

It is estimated that ten percent of the wide body fle -t is
for sale in the used aircraft markt. The price for used

narrow body aircraft has fallen also [Ref. 15: p. A 261.

Some airlines sxpect to get a higher return on investment by

ourchasinc late model, readily available, used aicraft at
discount prices than by taking delivery of a more expensive

%. new aircraft.

6. Labor

The adverse operating environment p:evailig in th-

early 1980's forced the industry to tak- a close look at

costs. They sough-t to improv. ope:ratin uara -ns by
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increasing the producti vity of the labor f o rc L-a vT s

werea in s tituted along with wage freezes and reductions in

exchange for profit sharing and stock ownership. 4lthough

labor costs as a percentage of total operating costs

deC1ined to t1hir-6y-five percent in 1981, down from forty-six

percent in 1971 , the cost of average wages and benefits per

employee more than tr:iple-d to $37,000~. Unions appear to

realize both the threat of worseniag financial ::ord~ons of

'Athe major airLines and the need to) 4iprove profit marq-ns.

changes in work rules aimed at :3aI si ng productivit-y have

been negotiated.

7. Finances

Currently the key to aircraft -sales is the
financing package. Orders are bein; booked oa terms malnu-

facturers would not consider in goo)d times. For example,

Eastern Air Lines' selection as the launch c:ustomer for th*

Boeing 757 too)k an extraordinary effort by both lenders and

*the manufactarers of the aircraft an d the engine (Rolls

* -Royce) [Ref. 13: p 19]. Eastern, although regardsd as a

*financially orgrextended airline, has assumed ain aggressive
straegyin eekng rcfts. They are apparently relying on

fOuel efficiency and the marketing effects of a now aircr-aft

to help them pay for the craf". Racently Boein;, as well as

the other manufacturers, have had the pressure of European

politi4cal and business strategy, amely Airbus, tc contend
with and were thus amenable to favora-!ble fianacial terms forK: Eastern.

~*.* ~Airlines are Insisting that trade-ins ars a Dart of

t he purchasq 3ackage. 3ecause manifacturers are de-erm,_-e!

4to sell the new models, Such as :te -r-s ani 'ID-9Os, -6hey

are Mors r'sDonsi4ve to suc-h demands. While Irade --ins are
not a new part of the salss process, the vo lume of trade-ins

has increased, thus prssurinq the nanufacturser to move the

ised units is well as cont-Irus Ii sell the new rcducts.

'4 2
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-'In addit io n to newr equipment, a irline s need lfin-

for debt rstirement and payment-, of dividsnds t c zstc:ck -

holders. Currently the bulk of the sxternal f inarcirg is

capi-.al leasing and debt. Since hagust 1992, te 'n
industry has rai.sed nzarly $1 billion from the salqs of

common and preferred stock and convartable dab"- 1nstrumnts.

Leasing promises to continue to be- a mal1o3r source of

financing of new aircraft , par~ticzalar=y advan:ageo'is for

carriers with weak balance sheets. haothar ictieto the

use of leasing arrangements3 is the abi2.iJ:y ena bInrg aiJr a s

to use investment tax credits. rhis- Incentive was offserd

b y the Safe Harbor leasing provi4S- on of the E o no mi

Recovery Tax kct of 1981. In a d5J I I n ope:cational lzasss,

such as those creatsd by MDC, tnere is a larg? market for

third party lsasing. Co)mpanies purchase -he actual aircraft

and lease to the airline, rqcei-vinq the iavestmesnt tax

credits as weLl as dscreciation benafits. Recenrtly forcian.

banks and commercial concerns bez-aas actively involved in

this type of investment transaction.
American Air Line s' S e a 4:r vice ?cesident -anl

Treasurser, Jchn Po)pe, reflqcted on the operat:ing leases that

American and rWA entered into with Doulas:

"In the fut'Ir. aircraft manufaztarars must assume more
of the ownlersf-ip risk and must wo)rk har-der- to control
their costs in an effort to prolucs a pro)duct that i's
Mire affordable" (Ref. 13: p. 21].

Jchn Pope is considered to be one ofthe most: inovat!ivc?
fiacisrs in the airli-ne industr-y. Hi= views most liel

reflect the views of the air=line_ ialustry a-id placs aldi-

n'pressu:1 on the manufacturerLS. The industry fells

that the cost of air-craft lre so gcsat that only with manu-

fac-turez's cac-ticipation and t-he availabi'1ity :4f cresati-ve
financing schemes, wi2..1 they able -:o afford: "o oilrch asq
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.aircraft. The opposing point of view is that if a4-lines

can get theic costs under control while eliminating "hesir

recent detrimental competition for uitket sh.r-, they might

- be in a bett.r P:sition to finaace a-ircraft purchasss by

conventional means.
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V. CT _I I.ALE 3F C0NERCI&L AIRCRAFT

A. INTRODUCTION

As can be seen from the previous chapters, the aircraf'6

manufacturing business -s complex, dynamic and a costly

* environment in which to operate. rh- industry is char cter-

ized by inten-s rivalry and uncertainty. Thers is also a

good deal of risk in the =ommercial iircraft business. The

aircraft manufacturers strive to develop and produce an

airplane which provides the latest r-finements and fills thq

needs of the marketplace. They attempt to s-ll as many of

the aircraft is possible, seeking :hs break even point. The

airlines prefer to deal with two or -hree manafacturers in

order to avoid becoming captive to any one of them. Their
ability to make the necessary huge capital outlays i-

limited by many elements over whi h they hav= no control.

The contract for an aircraft is the document used to allo-

cate risk among the parties to the transaction. This

chapter will present a look at the formulat'cn of the

contracts in use throughout the 'idustry, the particular

policies and procedures applied in the industry to manage

the contract, and the practices ised in -he industy to

proceed from identification of a prospect to the reaching of

an agreeme.nt. rhe points offered throughout this chapter

are viewed by the author as general -nlustry practices. Th-

t.rm inlust~v contract ,sed here, -- fe:s -o a oe_=muta-ion -f

* the contracts and contract ar-icles- in ase. by the thr-e U.S.

man 'i fact ur= srs.

. *u5



B. CONTRACT FORMULATION

The following sections present in examination of various

poirnts upon which contracts for airc-raft -are commonly bassd.

Several features distinguish contracts employed throughout

the industry from contracts used la other busirsss enter-

prises. Pro forma or standard contracts have bear dsveloped

by manufacturers and car be modifizel by employmur-t of a

unique irstruzent: called a side letter. cont-rlc"s for mocst

business I-ransactions In the UnItal States are based on -as

Uniform Commecial Code,the uss of which promcles uriformity

under the laws applicable to business transactions.

Aircr---aft ars- built in accordance with a specificat.ion which

includes performance expected of the craft. The Federal

Aviation Admiistration (FAA) certifies the airworthiness of

the craft for its intendel purpose, based on revisw of the

specification, --he assembly proces3, and a flight insoec-

ti n. Other topics discussed ia nnais section, include

.nefaeagreements, buyer furnis~al or dzesiqnat,?d aqui-D-

menta and service li4fe po)licie*s, which the buyer will use

throughout 'he li-fe of the aircraft.

1. T1he Contract

In the aerospace industry, the term contract, s--le S

agreement , and purchase agreement are used intzerchangeably.

The provisions of a contract for an aircraft are baserd on

the Uniform Commercial Cole (UCC) 'Ref. 211, which is the

lq-l code guiding commercial triasactions in t he United9

States. Because the UCC is, in a sense, the regulation for

',he sales cortrac-.s of aicraft, a farther explaration of

the Code will be providpd below.

In t.his chap-ter, the author refers to the documenit
usd~ateidustry as bz-ing a coatrazt becalise thi sa h

is ;itimate teca and alsr. to provile a sense o:f cntinuiaty
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throughout the chapter. In the OC:, Sect:ion 1-201(3)

Saqrment is defined as:

. . .the bargain of the parties in fact as found in
their larguas or by i mlication from o-hr circum-
stances inclu ing ccurse of dealin or usage 3 f trads or
course of perfoCmance as provide! v ths Code."

On the other hand in Section 1-201(111, contract is definel

as:

"The total legal obligation w~ich r=sults from 'heparties' agcesment as affected by t o and any Dt.
applicable rules of bCw."an

Agreement is thus used by the Code to describe the process,

such as negotiations through words or acts, resulting in the

parties reaching a bargain, in other words a i2eting of thc

minds. It has a much broader meaning than the term

contract. A contact flows from tais bargain and lays down

the leqa. obligations of each of the parties under this

K bargain. It may be oral or writte - and is the legal rel!a-
tionship regarding the rights and dut.ies of --he two parties

to -he bargain. In this chapter, the term, basic contract
will refer to the initial contract en-ered into by the two

parties. This is not a type of rontrac-:, but is only a

phrase to indicate the contract which was created from the
"-' ial agreement to purchase or lease aircraft. Elements

of -his basic contract may be changed by amendment, modifi-

cation, or by a for2 of agreement zalled a side letter.

Side letters will be discussed in Section , below. The

basic contract as well as amendmg-ts an! modifications are

required to be filed with the FAA.
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2. The_ Unilr Commercial Code

The Uniform Commercial Code (UCC) ReRf. 211 is the

result of a project commenced ia 1938 by the Na-ional

Conference of Commissioners on Uaiform State Law and the

American Law rnstitute and was *he firs- effort to promul-

gate a comprehensive act covering the en tie ffId of

commercial transactions. Various lrafts and revisions were

pub!ished from 1952 through 1957. rhe rsult was the nubli-

cation of the Code under the title "1957 Official ?dition."

The latest edition of the Uniform Commercial Code is known

a. as the "1962 Official Editior." It ust be realized that

the exact interpretation of the Cole will not be found in

the Code itself, but rather in the court lscislots in-er-

pr.ting the Ode [Ref. 22: p. 11].

The UCC, based on common law, determines the rights

and obliaatioas of the )a:ties to a commercial transaction

on the basis of fairness and reasnableness, in light of
accepted business practices. The District of Zolumbia and

-each state of the union, except Loaisiana, has adop-ed the

Code. Louisiana has not adopted the Zode because the state

law is based on French Law, rather than English Common Law.

The application of the Cole by these jurisdictions provides

some degree of predictability, although each state also

A applies a series of statutes affscting the Code's various

sections. Each state's version variss -o some degre from

the 1962 Official Edition. The Zode consists of ten arti-

ces dealina with the rights and 3bligations Df parties in
commercial transactions. Each article is broken down into

sections and each section is followed by a co.=n -. These

comments, which 7ary in length from a single sentencs to

several pages, contain informatioa lealing with the Subject

matter of the marticullar code section. Clef. 23: p. 9].

Article 1, " -.neral Provi3ions," 3t--_-:s -he ou-ose of the

C:13 as follows:
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"To simDlif,. clarify, and modernize -he law qover tng
commercial transactions; to permit thi continued expan-
sion of ccmiercial practices through custom usage and
agreement of the part19s; and to make uniform t Z law
among the various jurisdictions" "Rqf. 24: p.23].

Article 2, entitled: "Sales," is thm artcls which

is applied i business transactions and around which the

contract documen' for an aircraft is based. By and large,

the Code is lesigned to aid in ascertaining the in-ntions

4. of the parties to a contract, and whin ascertained, tha a

contrac- was intended, give force and effect to the agree-
ment. The code is transaction orietied rathe r than legal

ccncept oriented [Ref. 24: p. 24]. throughout this chapter,

reference will be made to the Code with this author identif-
ying the influence or. articles or clauses of the industries'

pro forma contracts. The. scope of the Code also applies to

transactions between parties where leases rather than sales

transacticns are conducted. When l-tling with international

airlines, U.S. aircraft Ranufacturers specifically state in
the contract that the agreement is based on the laws of a

certain state of the United States, invoking the choice of

law within the U::Z. The actions of the parties are thus

governed by the UCC.

3. The Pro Foja Cont-ract

The contract documents usel throughout the industry

are quite similiar among the major commercial aircraft manu-

facturers. Sections or clauses of the contract are referred
to as articles throughout the industry. The content of the

individual articles of the contract locument vary to some

degree, but similiar issies are covered either in a basic

contr act or exhibits or annexes a tach sd to the basic

contract. The contract for an ai::raft usually consists cf
200 or more pages, including t a basic ot=a ct l.us

exhibits which Ietail suppo r programs 1r Orcduct

4'?
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assurances. Pro forma contracts are formulated by the indi-

vidual manufazturers over & period of time and reflect th.ir

individual experiences, interests and desires for contrac-

tural coverage. Using the pro forma contract, zanuacturers

and their customers create pacts which are intended to last

the life of the program. The prize irticle is usually the

only section of the pro forma contract updated regularly,

because the base price of the airzraft is ti.d z -o the rate

of inflation and arrived at by the application of ce-rtain

formulas. The process used to establish the ZDntract price

will be examined in the next chapter. hn incident or a

crisis in the world affecting the airlin. industry can cause

the attention of both buyer and seller to be shifted. An

occurence such as the fuel crisis La the mid-1970's place.d 1

great deal of emphasis on the performance guar!:1,t-e Drov!-

sions of contracns. Currently, financing elements of the

contrac- have the spctliqht.

When a manufacturer introdaces a new model, he may

at that time also introduce changes or refinements -o the

pro forma contract for that model. These alterations will

be based on changes he believes the industry is expecting or
his expressel a desire for. These changes may also be

brought about to modify risk allocatio. or exosure. t is

an innovative process. The 2anufacta_-ers push each other by

introducing contract articles or clauses which cause buyers

to seek similiar contract zonditions from the other manufac-
turers. Contract articles dealing with warranty, spare
parts, and product support are areas currently beina scru-

tizized by both buyers and sellers for change. The?

manufacturer is also sensitive to tas interests of ccncerned

associations or groups, such is the Air TrinsocrI
Association of America (ArA), a trade associa-ion. Lobbying

efforts by AT as well as other p:rsuisive associations and

groups include iforming the manifazt.'rers vha changqs in
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contract elements association members feel. are In the best

interests of the industry.

As foand in most commercial sales cor.t ra cts, the

Yindustry contract has provisions for zontract zodifica~ions

or amendments. The UCC, Section 2-209(l), prevides that

there is no requirement for consideration whin 11004-1fving a

contract. The industry uses no-cost modifications for some
changes terms 3r conditions of the contract. O ore

the nature of the change dictates the need for consi-d-ra-

t-- tin, which would be negotiatedl between ths parties.

Modificati4or~s are commonly used, fo3r example, to ad d

aircraft or to change delivery scheles.

4. Side Letr

Signed contracts are required to be filed with the

FAA and, as such, become a part of the public record avail-

able for scrutiny by any i n~erestad Party, which certainly

includes the =ompetition. An instruzaat used througholit the

industry to varying degrees is a form of agreement callead a

-,side letter. Side letters contaia agreements which auamlint

the contract and can, in fact, override an element of'tbe

basic ccntract. The actual side letters are simple bilat-

eral letter agreements between the buyer and seller and arc?

normally not filed as a atter of public reccord. They can

cover any element of the =on--ract -is well as matters outside

the contract. The agreements contakined i-n the side letters

are, in many instances, incentives in maki-ng the sale. They

can make special =oncessions on tnes part )f the manufac-

turer. A normal sales ?agreement fo)r a largs number of

aircraft mi-aht contain as many as fifty side letters over

ths life of the program. The variety of side aarsemqntS is
designed to lover the cost of the sguipment to the airlirq.

Examples of issues which could :? the subjeict of side

litters are mo)net.ary allowances on,- eac h a Ircraft, a C r,:d it
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*.memorandum to be a ppliJed again .s: !:he purchase of Snarz_

*parts, options for additio nal aircri ft at a soecifi4c orce,

grants for ground support equipment, or promotional agree-

Men-ts (Ref. 9: p. 514] At one- time 9eez nts of the
currently used pro forma zontracts, such as service lifs

policy and warranty repair, were lacluded in agresments as

side letter issues. Indi-vidual manufacturers of fesrel

various levels of servicze or re3pair, continually attzmptin

to-nt) an irline to oirchase aircraft.

An indi-Ocation of what type of agreements are reached

and ircluded in side letters is offered by -he details of a
-. recent sale. As a sales incentiv'a, Airbu3 Industries

provided Eastern Air Lines with an o-pera-'ing cost guarante-e,
comnensating the airline for a proortional anount between

the cos*: to ooeratp the two hundrad-forty sea-t Airbus A-300
aircraf: purchased and the cost to) operata a.n a'rcraft with

- . one hundred saventy seats, which -3tr rgnal eie

(Ref. 9: p. 561. The contents of this side lstter avsnt-

ally became ptblically diszlosed. rhe contents oif most side

letters are not so open to scrutinyv.

a. Co nfig uratio n

Aircraft are configured or built : a detlai4led
spciiato. h seification for th= manufacture of an

aircraf-: inclideas a basic Iescni-_pt-_3a of the aircraft, asi

mated performance crtei (range- and speed) and certain

weight criteia (gross weigh') he3 internal components of
the aircraft such -, el ec trical, electronics and aviorics

characteristizs, are also addressed. This is a bzsslin

deltailed-design 3peci fi-.ca t ion to which the -a Ir cra f:i
built . From the baseline speci-fication, a custonm sp-scifica-

tio n is ieveLoped for a prospective buyer, which ilsc

52



- .o . ' i
=  

- . . :* . - .- -' . . . ,- . -'C. - ' o '-. .- .

.incIu des any options desired. An airliner is normally

-.ailored to the specifications of the manufactu.-r a s - z_

as to the unigue desires of the customer. The manufacturer

provides a list of standard options which can be incorpo-

rated into the aircraft with only minor changes to the

specification.

b. Changes

Over the life of the lircraft model, -he

detailed spec;fication may require iodification f or a number

of reasons, such as change orders oy the buyer and develop-

mental changes created by the manafacturer. :hange orders

are created when the customer desires a variation -o the

baseline specification. Non-standard options, which are

options not included in the option list offered by the manu-

facturer but .equested by the custoa.er, require engineering

checks and balance evaluations prior to introduction into

the aircraft model. If it is t-chnically feasible, the

option is developed and the :ustomzr is notified by
Specification Change Notices (SCN) or Specification Change

Statements (S. S), which are detailel descriptions of what is

changed and the effects on the base price, weigh-t, perform-

ance and scheduled delivery dates. SZNs and S:Ss are terms

used by manufacturers and are esseatailly the same. Change

orders amendiag the baseline specification are executed by

mutual agreement of the buyer and sell=r.

Dvelopmental changes are used to improve the
aircraft, prevent delay, or insuet compliance with the

contract and may be initiated by the manufacturer without

the buyqr's consent if the change loes not affect or.ceS,
delivery, weight, or performance of the aircraft. _rhe buyer
will be rotified by the manufacturer by issuancs of a SCN or

SCS, but there is no requirament for prior know!edge or

mutual agre=sment.
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". Buyer Eur, ished or Designated Eguioment

In the assembly of an aircraft for bcth domestic and

international buyers, thare may ba certain parts, isssm-

blies, or equipment which the customer prefers to provide to

the manufacturer. The manufacturer takes delivery and

installs the items. The reasons for a buyer to provide
Buyer Furn-ished Equipment (BFE), also referral to as Buyer

Desianated Equipment, may be politiall, social, as will is

economic, especially when dealing wi:h for-ign buyers.

Seats, ga.le3y s , and lavatories 3Lr- typical BFE. A1an y

airlines prefer to negotiate their own contracts wi-h thce

manufacturers of seats, for exampl?. They perceive "hey
receive a bet-r price, they have i.rchangeaility within

their fleet, and they may purchase seats for other than the

aircraft they are currently purchasing from the manufac-

turer. Timeliness of delivery of BFE orders aad prov-sion

by the buyer to the manufacturer is very important. Tardy

delivery would cause out-of-sequeazme assembly to be neces-

sary, with -he added cost passed to ths buyer.

There are three basic methods used by airlines and
-. the manufacturer for the provision of 3FE:

a. Airline Places Order and Del ivrs Equipment.

The tirline or buyer plac.s ths order, and the

equipient is delivered by :.ia customcr to thz manu-
factu: er in accordance with a schedule for

6nstallaion. The r4sk lies wi-h -:h- customer in
m,,. meeting the necessary deli.ary requirements.

b. AirlIine Places Order Assist.d 3y .anufazturer.

The bayer places the order fo.- the sguipmen-, an_

the manufacturer assists with geneal enaineerina

coordination, quality control, inspection, and exDe-

ditin; of the shi'omn-:. rhe aircraft manufacturer

and the customer share -h . 3is .

5.4
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c. The Manufacturer Places Order.

For a chargq of twenty-fiv_ to thirty-five percent,

the manufacturer will place the order, and pqrform

all other functions to obtain and install the BFE,

assuming the risk to mqet the assembly schedule. It

is believed this mathcl would be pref.rred by small

custoiers or those desiring a turn-key aircraft

purcha se.

7- ftefe .areemjent s

An ai:craft is a zombinatioa of numerous componen-s,

man y of which are not manufactured b the seller. From tims

to time, technical problems with parts or ass-mblies arism

and the airlie may be unable to identify the cause and the?
responsible manufacturer or suppli.er. In 'these instances

the manufacturer, as part of the c.ntract, will step in and

assist the airline in identifying t.tia problem and a possible

resolution. Interface agreements are created by the airCaf'

manufacturers wherein they act as middlemen between thc

buyer, such as an airline, and the manufacturers or

suppliers of certain parts or systems included on the

aircraft. The purpose of the agreements is to provide tsch-

nical assistance and to eliminate situations where the

airline has a problem with a component, and Is put in the?

middle between the aircraft manufazturer and -he comDone.nt

manufacturer or supplier. As a consequence of the interface

agreements, the manufactur.r id-ntife- the problem and aids
the airline ii seeking redress frog the Su.olisr. In the

event a dispute is nct settled, th .anufacturer will assist

the airline in obtaining satisfaztion through the courts.

Bcause of the influence of the aircraft manfactur.r on
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future component orders, the suppJ.ol- would mos-I .k _y
settle -he dispute without this stap ba ing taken.

Similiarly, manifacturers wii1 make the-r best
effort to obtain warrantias from the manufacturers, venders,

or suppliers of systems, accessor=-as or equipments and pass

or assign these down to the buyer of the aircraft.

8. Service Life Poliz

A service life policy is similiar to +he warrantv

one usually receives on an automobile battery, for example.

As the owner has use of the battery over a pericd of time,

he assumes a larger share of tho r.eplacement cost from the

manufacturer, should the battery fail before the warranty

expires. A service lif- policy for an aircraft is usually a

part of the product support or produc- assurance program of

the manufacturer. The buyer and seller pa-ticipate in the

repair or reolacement of covered parts on a sliding scale

over a specific time period. As nor_ time passes and the

product is used, the buyer of the ai-craft assumes a larger

percentage of the share ratio. .taufacturers apply this
policy e.ither on an individual aircraft basis or to failures

which are fleetw!le cr repe.titive. rhere is ao limitation
on flight hours or number of landings the craft has logged.

The s-ervice life policy covers spcifically ider.tifie4

components, such as primary strictural -lements of the
wings, fuselage, and tail issembly. Coverag' is not consid-

ered a warranty, oqrformaace guarantse, or an agreemen, to

modify aircraft to conform to the rsults of developmental

changes. The obligation extends to only furnishing cor-ec-

tions or replacement p!rts. _he contract limits the

liability for such rsplacements only tc the actual costs.

Aircraft are ot covered for other losses as the result of
these failures, such as th, loss of revenue or profit or

ccnsequential damages.
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The manufacturer participates in the repair of those

items listed in 4-he contract over an aight, ten, or twelve
year period from the dats of delivery of thq aircraft and

for similar periods commencing at the point when a component

or part is replaced. Formulas to be applied in arrivirca at

the current share ratio are provided in the contract. The

value of the replacement pirt is based on the nanufactlurer's

spare parts pcics list at the time of :eplacetnert. Thsera

are conditions and limitations on the cover-age, such as

installation of the replacement part at the buye-r'S expeses

and specific zanufacturer's notifization procedures.

9. PeroMace guarantes and Performance Tstimalqs

An airliner is built to a detailed specifica-'ion,

which contains performance goals. rhe FAA certifies 'he

aircraft based, on the specificationa and flight 1-esting, to

be able to achieve certain levels of pe~formaace. such as

the range of the aircraft.

Some manufacturers prcvidce spacific detailed guaran-

tees as to the performance of the aircraft. Guarantees

detail a specific condition, for exazple, so many pounds of

fuel over a certain distance to azhiave a certain perform-

ance level. Other airzraft manafizatursrs provide only

performance estimates of aircraft they sell. These asti-

mates are also a part of the contract, usually included in

the specification. In t he case 'of introduct-ior of a ne w

model while initial sales are tak-i; place, --h-,se calcula-

4tions are actually estimates, unproven until the aircraft

flies and is type certified. It should be ioted that a

manufacturer orovidi ng only performance estimates as part of

the contract might be induced, as a means of making a sale,

-to provide a customer with a performiance guarantee, but only

!.f it w-4re included -n a side le-::er aind only f-or that one

sale .
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Intesrvie 9ws wit h manufacturers disclosed that

airlines do not see k perf ormance ; uaran ees, b ut i n s sa

rely on the estimates providaid in the specification and the

*FAA certification. Performance guarantees are most liksly

to be an issue during the sale of a new model of aircraft.

in order to bring about a large 3sa1- to an airlirne, t-ho

seller might agree to specific guarantees.

Performance guarantees or i-stimates wh i ch are- not

achieved by an aircraft are nct aroanIs for rejsction of th-

aircraft by the airline. The mosr- likely resolution. wouli

be for -:he manufacturer to attempt to correct the deficisn-

cies in the aircraft. That attempt failing, it nego-siateal

sett lement might result, wi,;th t he a anufac-turer Day:n~ a

penalty to the buyer. I, was also no)ted durina irterviews

w ith manufacturers, that they felt they have a "moral"

responsibility to r epair -6an aircraft not perfo3rming up to

the standards or estimates, notwithstanding the :equire-=ments

of the contract.

10. FAA :er4jfication PL-cess

The F&A awards a Type Certificate to lhe- manufac-

turer for each aircraft model, certifying to the acceptance

of - h at aircraft model i-n accordiae with Pact 21 of the

* Feleral Aviation Regulations. The FAA standards are consid-

ered a minimum. CertifiCation inclaies review of dsign and
design process, assembly, as well as flight tessting. It is

usull aaredto aircraft number one of the model 14ine.

* ~ ~ -oneti yecrifiCaion is issaed, each aircraft, uapo r
assebly reeivs ethsr an export or a domestic Standarl

Certif ication of Airwothiness a ft er b -3ing flown by the

man afIacturer. :Dnce thi-s cs-rtifiate iS obt-ained, the

aiz.rc ra ft S tende ar ed t - thes buye: for a 1 amon s- 7aion

flight, insveztion, and acceptance.
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C. THE CONTRACT PROCESS

1. gue. -_2.tjr~m Rt.e ,.io__nst',

Commercial aircraft manufacturers are in the busi-

ness of selling aircraft, as well is post delivery Droduct

support and spare parts. They 3ell in a highly charged,

world-wide, competitive enviroanznt. rheir business

strategy, as is the aim of any manafacturer-, is to convince
the customer that the selection of their product over thal

of a competitors will be profitable for the airline. There

is naturally a great deal of unzartainty in the business

from the sell-r's point of view. rhe3s uncertainties, such
as determining -he size of the market for a new aircraft,
attempting to sell adequate quantities of the z-crent models

,. to sellers wh are having financial difficulties, building

-. to an exacting, albeit, -hanging standard ove: which they

have little control, keep constan,: pressure on the manufac-
turers. Buyers desire to hiave coipetition among sellers so

they do not become captive to a single manufacturer.

Manufacturers attempt to levelop very close relationships

with each customer. Marketing, o -he activity of moving

the goods from the seller to the buyer, takes on special

significance in the sale of airraft. The purchase of

aircraft is such a larg a expenditure that 3-alesmen are

normally dealing with chief executive officers or the heads

of countries. Converseley, the heals of the aerospace firms

are actively involved in the sales process, dealing with all

customers to some degree, using their influence and prestige

t- attempt to achieve a sale. From one point of view, they

are also a part of the siles s-.aff, appearing on cue from

the salesman, tc lend an air of importance lo any sale or

negot iation.
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Produzt support or service iftsr delivery is J qu_.iyi!

important to both the manufacture: aad the ai4rline. Thi4s

support assists the airlines in keeping rhe airzraft flyina.
The manufacturer's industry-wide raputation is based tc a

large degree on the guality and quantity of the post-

delivery support orovided. in some instances, the product

support function is under the mark.tin organization.

2. Salss Pocqss

The usual sales process begins when a salesman iden-

tifies an airline, a country, a bus in-ess, or an individual
as a potential aircraft customer. Rt this time the salasman

will introduce the potential customer to his customer enqi-

n-ering Crganiza-ion to discuss fundamental oints of th;
aircraft, as well as to marketing personnel who perform a
process called fleet planning. Fle.t planning and its role

in the sale of aircraft will be discussed below. Using a

team approach, sales, marketing, _-gineering and perhaps

finance personnel meet with the prospective buyer, devel-

oping a general plan for the parchase of the e 4sired

aircraft. The plan is based on a general baseline specifi-

cation, and diszussion will establish possible delivery

schedules and a base prize. If ta.s _ discussions proceed
favorably, a proposal is developed by the manufacturer,

putting into writing many of the elements whizh have been

discussed. The proposal would as a minimum identify details
of the specification, delivery sca-dule, and price of thq

a ircr -a rhis proposal development stage iS generally

where the contract organization of the manufacturer becomes

in volved. Deoending on the manufactarir, -he proposal would

be reviwed by higher management, who would give a "go" or
o-go"~ tO the proposal. Other manufazt urers would

authorize the salesman to prseent the prepared proposal to

the prospect without revi-w. Also, depending on tha
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manufacturer, a Letter of Intent (L)I), described in de'ail

below, would then be required from the customer.

At this time the customer is given a copy of the

manufacturer's pro forma contract for review and has a

period of time. usually 30 days, to enter into negotiations.

Th.a manufacturer is interested in completing this pha se,
because he may have comm-nced production, and thus he is

looking for a signed con-ract from the buyer.

After an order is placed, -t normally takes one yar

to build a coimer-ial wide-body alrcraft. Discussions with

the manufacturers indicate that there is always a great deal

of pressure to keep the production line moving, addressing

both production and sales problems as they arise. Ther = may

be, for example, concerns regarding the lead-time for

cartain assemblies, or a large customer may be expc.riencing

financial dif ficultis. Another concern throughout the
assembly process is that a politi=al decision, such as

disapproval of aa export license will cause a sale to be

pos-poned or lost. In these inst-n.ces, after upper level
management review of the specifi situation, a dcision

would be made to commence or contiaue productiDn without an

executed contract and possibly based only on the LOI. In

the industry an unsold aircraft, both during and after

assembly is referred to as a "whit tail," because of the

distinctive absence of an airline's logo cn -he tail.

Manufacturers take an activ role in assisting

airlines in 1etermining their fleet size and the aircraft

mix requirements. The process whereby manufacturers provide

airlines with strategic analysis ad evaluation called

fleet planning. This is a continuing process and also

serves as a 5ource of i,.formation for -he manufacturer to

d..termine what 4ype of aircraft should b e buil- in the
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future. As a matter of practice, airlines continuously
provide the manufaCtur-rs ope.atn performance da-a on

aircraft models. Based on this information, as well as

specific information provided by a prospectivs aircraft

buyer, a fleet plan is created. Ising the ::umposition of

the airline's present fleet, proposed aircraft acquisition

and retiremaint plans, traffic environment, service levels,

routes and overall business strategy, a planning model is

developed. As the result of iterations of the model, a base

plan is developed. The base plan may inclie traffic and

aircraft analysis along with a system survey. Benefils tc

the airlines include possible optimum fleet mJix "nformation

which can be valuable in long term planning. In addition to

the needs of the airlines for aircraft, the manufacturer

provides analysis addr-s sing such issues as facility

requirements, aircraft cabin al maintenance Derscnnel

r.quiremen9ts, marketing strategy and financia. planning.

The process is of significant valae to the manufacturers

from a .arketing point of view:

a. fleet planning keeps the manufacturer's name in

front of the prospective customer,

b. analysis performed for the airline emphasizes the

manufacturer's products, while providing an objec-

tve reVI ew of the future needs of the airlins,

c. the proces is directed towa: anhancing the buyer-

sller relaticnship; flet planning is presented as

the result of mutual interests, and

d. it provides the manufacturars with data from which

trends in the market place can bq spotted and

analyzed.
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The manuficturer's proposal for the aircraft follows

discussions with the buyer, thus his n-eds are well known to

the manufacturer. Included in the proposal presented by the

salesman to the buyer is a fairly 3pezific coafiguration of

the aircraft, containing the BFE and the desired options, a

delivery schedule for each aircraft, the base price for the

aircraft and engines, payment te rms, progress payment

schedule, identification of possibla optional aircraft and
deposit information. A team composed of personnel from

cc nt ract s, sales, ma rk ting and finance develop the

proposal. engineering and design personnel are also

involved in the process, dealing with the buyer's technical

st-aff, the discussions ce.tering on the specifications. The

current trend appears to be for airlihes to be less oriented

tc -he technical processes, relyin; more and more on the

aircraft model as present-d by the anufacturer.

Letters of Intent (LOT) ire notifications by the

customer that th y intend to purchase aircraft in accordance

with the orcposal presented by the zanufacturer. Additional

terms or conc.ssiDns the customer is seeking might also be

listed. The customer is usually required to include a

deposit when re-.urning the proposil to th- manufacturer.

This deposit is considered non-refundable.

The value of a LOt, as contrasted to an acknowledged

proposal, is the basis of a difference of opinion within the

industry, because a statement whizh may indicate a willing-

ness to offer or accept is nct considered in and of itself

to be an offer or acceptance. Sone manufarturers consider

the executed LOI to be legally binding, while Cther treit it

only as a seller's acknowledgement. During the proposal

stiae of thS sale, the manufacturer is making a commitment

to build an aircraft and in scme iastances, coimences work.
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Although the customer may put up a I-posit, he is able -3 be

released from an agreement prior tD his unequivocal accep-

tance of the offer. The tile elapsinq between the

presentation of a proposal, it- acceptance and the signing

of a bilateral contract was term-l by one manafacture- as

the "vulnerable phase." At this point the manufacturer may
commence production. However, a contract has not been

. - executed and the customer can abandon the deal very easily.

At the time of submission of a L3I or acceptanc . of

a proposal by the buyer, a ",subjc:t to" statepnA. can be

added by the customer. Examples of this statement are,

"subjec- to the availability of fiaancing," "sbject to the

apprcval of the government," or "sabject to neqtiatlons on

product support," allowing the custDoitr to chang his nnen-

*tions a- a later time.

The Ua: is clear in noting tha- :he acceptance of in
offer 4s essential to the creation of a contract. The

cfferee must accept the terms and :onlitions of the offer.

This acceptance must be positive and un.equivocal. This is

why manufacturers seek to cbtaia a contract as scon as
possible precluding possible legal er'angle-ents with the

buyer, the enforcement of which may have minimal chance of

sucesss.

D. THE CONTRACT ORGANIZATION

The contract functional orgaaization. of the aircraft

manufac-.urers are fairly standard throughoun ths inus-ry.

The head of contracts is usually a vice president, who

sorrts to a senior vice president of the organization. The

di=ctors of th? commercial contracts divisions or aeDa t-
merts are experienced and talantad individuals, responsible

for all contracting functions, ope3ra ing at va4-cus levels

of autonomy. The managemen- styles of th. contr ac'

6'4

-------------------------------------------



directors generally reflectth drlig mngmt

philosophy of the aerospace f ir-m. rhere is a prepon~derance

of management, as well is some contract directors workina ir

the directorates, having law degrees. The dirsctorate i s

generally organized on a regional or customer basis, as are

the marketing and sales directorates. The contract function

* for leased as well as used aircraft might be sil-0-r Included

in this orqganizaticn or un 1er a separate d ir ect ora ts.
Plarchase by customers of specialI goods or serv~cs,

training, plaanning, and aircraft modifications, might well

bs conducted in this diractorate also. All manufacturers

have general counsels, ra the9r tban d edica tead co ntr act

co unsel1. Th e general c oun s els do not work under ths

contract director. The degree of involvement by counsel in

the contract functiJon varies from manufacturcer no ma nuf ac-

tuIrer.

Personnsl from the contract diccnorates isually become

involved in the selling process wqen thle propoil le t t ir 4is

b!eing prxeparad. The salesman isaally orchestrates th 1
*.transaction from the presentationr o)f the pro)posal le! tter

th ro ugh the lelivery of the aircraft _F ncluding the post-

delivery support of the customer. All members of the

-manufacturer';3 selling teams take an active role in the

process, particularily the contrazt directorate. in addi-

*tion to the development of the proposal letter, other -areas

where the contr-acts organization -_3 active :-'nclude contr=act

iinterpretation and compliance, taking part in develcpment of

* financing and lea.s agreements, and in the acceptance trans-

acIti-'o n. Man uf azt urers differ in in-.v olveqme1snit by the

dir-ectorate -as far as the manu fac-:ur_,na process is

concerned. Some have the contrarts organizati:on act as a

foca poit wih the aircraft model manager, raleasina work

orders to various fuinctio nal elemaents of the? o:acaniza- or,

as well as ens1uring, for sxaniple, -:Ka- przoduc-- supocrt, such
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as spare parts provisioning, will be completed at the proper

time. Other manufacturers, once the contract iS =xecuted,

pass these types of finctions to a separate Droject

organization.

The negotiations with the customer are conducted by the

personnel of the contracts directorate , with variations in

the support staff taking part. The personnel on the nqgcti-

a-ion teams are usually matched to their buyer counteroarts.

Their strategy is developed by the director in charge of the
sale. It is normal and often expa:;ted, that at some ::ims

during the negotiations iith an airline o= a poli-ical

figure from a foreign country, a senior official of the

manufacturer, best fitted -o the cavtomer, will take Da:- in

negotiations. This activity may inzlude preseatation of a

major (from tte buyer's point of vie.w) concession, a signal
t the buyer that the manufacturer appreciates the business

of the custom.r. Negotiations are conducted in 'he offices

of t-he contracting directorate or the customer's place of

business. As with all phases of na.keting and support of

aircraft, there is also a great I-al of travel involved in

commercial aircraft contracting. These firms are truly

dealing with a world-wide market.
The con-:ract directorates are the focal o3int for all

correspondence with customers. Zon:ract administraticn is

also perfcrmel in the directorates. As far as office auto-

mation is concerned, the dirertorates haves introduced

automation at a fai*ry standard rate. Filing and ccrresoon-

dence systems are, for the most part, automated, greatly

assisting in tracking and file- searches for d-cumenta":on.

Progress is being made toward dir.-tora-.s havi.a access to

computer termi.als to assist with pricing analysis.
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VTI. THE CONTRACT

A. INTRODUCTION

In :his chapter an examination is made of the esssntial

articles cr clauses of the ccntrazt. Artizls is the -erm

used throughout the industry to describe ths =cmponsn-s or

clauses of the contact. A noted earlier, the term inlustrl

contract is used here to describe the normal or usual arti-

cles found by the author after interviews with industry

psrsonnsl and reviews of the pro forma contacts currently

used throughout the U.S. c:ommercial aiircraft iniustry. The

contract artizles presented here ire no-: considered to be

fully inclusive, but typify those articles found in the

industry as a whole.

B. CONTRACT TYPE

Aircraft ire sold on a fixed prics basis is the result

of neqotia-zins between the parties. A manufacturer's
contract would generally first idsatify the subject matter

of the transaztion. The aircraft model, rel=vant specifica-

tion, and identification of the two parties is simplv laid

down in the o.eniag s-atesnt of the contract document.

C. DELIVERY

Primarily because of sales tax zonsideration-s, manufac-

ture.rs make delivery of the airzraft in specific locations.

The states of Cali.fornia and Arizona do not tax aircraft
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sold to an ai:lins. Also, these sta-es will not tax sales

to other firms as long as the company will, in turn, 1=-ase

it to a commercial airline. In the state of washington, ths
tax law exempts aircraft from sales tax when deliverod to

airlines, foreign or domestic.

Once the manufacturer obtains a C ert cate of
Airworthiness from the FAA, for the aircraft to be sold, the

, buyer is notified and usually has seven days to inspect and

accept the aircraft. In the contract, target cr schedule

months rather than specific lays are identified. It is

difficult to specify definite dates, other than by month,

because the nature of the assembly process is such that long

leal-times are_ involved. Buyers are notified a reasonable

period of time (i.e., seven days) i.a advance of the deliver7

date. The actual delivery rransaction with the customer

varies from manufacturer to manufacturer.

. peculiarity of an aircraft sale is that slots or posi-

tions in the delivery schedule ar vied for by buyers.

Slots are created by the sequsntial nature of the aircraft
assembly process. Delivery slots :an be traded or sold by

nes. The contract is quitetrans-

fers or assignments be made only with the approval of thq

s-ller. The 7CC, Section 2-210(2), is clear that all rights

and duties of both buyer and seller are assignable, unless

* *"the assignment would matsrially ch.nge the duties of either

party, increase the burden of risk imposed by -h _ contract,
or where the assignment is contrary to the agreement of the

parries. Manufactuerers' marketing departments may also

position deliveries, making no-zost tradeoffs between

airlines not requiring delivery at -.he time stipulated in

he con-:ract, and customers requiria; earier dlivery.

ro.

,..

I" "" " " m. .. ' " - *• "* * .* *" ' : ._ - : ". .- , " . _-'. ".° -"." ,- ,"



It is stated in the pro forma contract that the

customer has the opportunity to i.spect the aircraft at any

time during the manufacturing process. As a general rule,

most airlines do not send inspectiona representatives to the

manufacturing si'e until the manufacturing process is well

along. The contract does not reguire the buyer to inspect

the aircraft, but gives him the rig.ht to do sD. A few of

the larger ai:lines have relatively small engineering tsams

on site. The manufacturer provides office space and equip-

ment at the assembly location. Ii some instances, airlines

will inspect only the assembled ai-craft. Oth sr airlines

will not inspect the aircraft during the assembly procsss,

but rather look at the aircraft aiaufacturing records and

lcgs.

2. Accet an nc

When the seller perfcrms his obligation under the

contract by properly tendering conforming goods, the buyer

is under a duty to accept the goods. .romptly upon comple-

tion of manufacturing and the azceptance flight, .ach

aircraft is tendered for the byer's acceptance. The

contract identifies the pice of deliv ry as the manufactur-

er's facility. The manufaturer will ferry the aircraft for

the customer, but only after i has bee.- accepted by the

buyer, thus lessening the manufacturer's risk of loss. Tho

coatract indemnifies th- manufactur r of all liability

during -his delivery. The buyer is ,sually given one week

to perform acceptance. If the buyer refuses or is unable to

accept an ai:craft which megets re. uirements, he is in

default. Usually the only reason why an ailno would not

acce t an ai:craft is for financil reasons; they lo not

have the funds for payment.
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Manufacturers conduct test fli;hts for the buy-r of

each aircraft, usually with a stipulated numbqr (i.e., five)
of the buyers' representatives. Tha seller is at thq

controls during the flight. Each aircraft is not flown to
demonstrate performance estimates or guarantees, this flight

is only a demonstration of the aircraft as part of the

acceptance process.

3. open items

An open item is a manufacturing or assembly defect

or deficiency not resolved at tha time of turn-over or

delivery of the aircraft. Examplis are a ripped seat cover

on seat B-3 or a malfunction in a single avionlcs system.

Those items which cannot be resolied by the delivery 'ate

are resolved by way of an open item letter from the manufac-

turer identifying the defect and providing a resolution.

The let-er may, for example, extend the warranty period, or

may require the manufacturer to fix the item within

thirty days. Manufacturers disclose3 that the number of open

items found during acceptance has dropped considerably
during the past few years. They attribute this drop to an

increased concern for productivity by the manufacturer, as
well as ths work force, and improved quality contrl and

assembly procedures.

D. PRICE AND PAYMENT

1. Sales Price

The sales price of an aircraft is brok-n down Into

various components. A base pric for each aircraft

purchased is established by the maaifacturc.r an! consists of
s price for the airfram, as we.l as the price !or t he
selected equipment, such is eangines a n BFE, which -he buyer

designated for inclusion in .he aircraft. Th orice also
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includes all product support such as training and spare

parts. The zontract usually stipulates that the base price

of the aircraft may be modified dazing the assembly process

by changes to the specification, for instance, when -he FAA
changes the cartification requirements, necessit n o-

fications. rhese changes are paid for by the buyer. The

base price of the aircraft may al3o be adjusteSd durina the

$ assembly prccess by the applicatioa of the economic Drice

provisions of the contract. Formulas, based on consumer

price indexes (CPI) and other various indexes are included

4i- the contract. Indexes are dir:zted to the guarter prior

to the scheduled delivery of the airzraft. Adjustments, for

example, may use labor and material price indexes published
by the Department of Labor's Suriau of Labor Statistics.

Applicaticn If the prices adjustments to the base price

results in what is called a final adjusted aircraft price or
*he purchase price to tha buyer. rha actual sales price,

ths reader is reminded, might be offset to some degree by
the contents of a side letter.

2. jjoU! -s . _ ts

The industry-wile terms used to describe payments

made prior 'o delivery of the aircraft are progress payments

or advance payments, but the payments actually reflect peri-

odic installment payments by the customer to the

manufacturer ani are not based on specific demonstrated

performance. These periodic paymsats are requied as part

of -he contract. Payments support the short-term capital
n.eds of the manufacturer, offsett'ag oortions of his finan-

cial risk. Tlsy isually sjual thi-t to thirty-five percent
of the total cost of the complete! airplans, lepsnding on

the model and the manufacturer. rhe first payment is
usua'ly due on execution :f the cotr=-t, and coull be five
prcent of -h3 value of the aircraft or some other soecifiz
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amount. A schedule of payments is letailed in the contr:ct,

identifying the month or quarter and the amount due.

Adjustments to the purchase price brought abct by changes

in the specification would also be reflected in the proaress

payment schedule. Progress paymeats ire a negotiable item,

and concesssions may be male by the ianufactursr.

3. PXmelt

One of the basic oblications of -he buy-r is to pay

for the aircraft. UCC, Saction 2-507(1), providles that:

"Tender of delivery is a ccndition to the buyer's duty
to accept the goods and, unless otherwise agre4d, to his
luty to Day for them. Tender e:i tles the seller to
acceptance of the goods and to piyment according to the
contract."

G.nerally the entire amount due (other than what was Dail as

progress payments) including econosic escalations, is due

and payable oa delivery of the aircraft. hs stated in the

contract, payment is in United Stat s funds, t~us the manu-

facturer Is not taking any currency risks. Payment is Dart

of the acceptance process.

E. DELAYS

1. Excusable Dq1a

There are very few incideats which could occur and

would not be considered excusable under the industry

contract for aircraft. ra addition to acts of God, civil
war, epidemics, government allocation, and warlike actions,

excusable delays include strik.s !.nd work slowdowns,

inabili-y after diligent effort :0 obtain matsrials, or
delays due -t any other cause bayond the control of the

seller cr not occurring through the seller's fault  or

negligence.
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If a customer delays accepting the aircraf-, the

most likely reason is financing. .t that time the manufac-

turer puts the completed aircraft into storage and charges

for preparation for storage, the loss of interest on money

which they woald have received, taxes charged, and insurance

to cover the storage.

If the manufacturer is lata with the delivery of an

aircraft it is a result of either a single incident or a

general program delay. A single incident delay, such as a

fire in one 3f the aircraft, obliges the manufacturaer to

repair or replace the craft as soos as possible. However,

if .he model is no longer in production, he is not requi-ed

to reactivate his prcduc'ion line. Funds in -his case could

be returned to the buyer, however ilternare arran emen-s for

a different model aircraft is a more conceivtble resolution.

With a general program dAlay, such as an act of God or a
strike, the manufacturer is able to collect additional esca-

lations in price from the customer, based on when the

delayed aircraft is finally delivered.

Inexcusable delays are lot addressed in tht

contract. Resolution or remedies for this type of 1elay

would need to be sought by the 1ucer through arbitraticn of

the courts. kn example of an inexcusable delay would ba the

manufacturer having a problem obtaining typq certification

or having a certificate discontinu-l by the FAA, which

caused delay in deliveries to airlin-s. X scond example is

a delay caused by ind.i;r-ct govecnment action, such as

aircraft engin.es being diverted during a non-declared war.

During the Vietnam conflict, this situation ozcured when an

engine manufacturer was directed to fill orders for military

ai:craf', delayina commercial eliveries. An airline sue-

the aircraft manufacturer because the conflict was no- a
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dclared war, and thus an inexcusiole delay uner .he
of the contract. A court found the manufacturer guilty and

assessed damages. There should aot be a repeat of this
incident, as pro forma contracts nov includ, undeclared wars

and government allocations as excusible delays.

3. T,?rinatios

The industry contract stioulates that the manufac-

turer cannot be held in default for axcisable diiys.

Un-erst andably, because of the involv=d process of assembly
of an aircraft, there may be, from time to time, delays in

delivery, which the buyer or the seller decide are unaccep-

table. These circumstanc-s are adiressed in the contract as

part of the article for excusable 13-lays. Actual or antici-

pated delays are cause for either party to terminate the
contract based on certain conditions. Anticipated delays

are based on the manufacturer's appraisal of the facts and

attempts, in good faith, to rsschedile delivery. The stan-
dard found throughout the industry is for fifteer months

after the scheduled delivery to have elapsed before the

parties can agree to terminate the -ontract, discharging all

obligations. Some sellers allow the buyer the option of

termination, based on excusable ldlay, at a time earlier

than fifteen months. As a consequence though, the buyer is

required to pay for the aircraft. The manufacturer agrees

to deduct the value of any delay ia3urance he receives on
the aircraft as well as the amount ceceivedl fzo selling the

* aircraft elsewhere. These cannot be considered to be liqui-

dated damages, a term not found ia -h ind ustry contract.

Damages, as defined by the Code, would be approprit.- if
either party breached the contract. In this case the airline

is exercising a right of the contri-t, the consequences of
which are quite stringent. If either party did breach the

c a contract, damages could be scugh- through the courts. The

Coda, Section 2-718(l), provides for liquida#:ed damages:



"Damages for breach by either pa.ty may be liguida-ted in
the agreement *by an amount whi= is reasonable in the
light of anti_ pated or actual harm caused by the
breach, .he dif-iculties of proof of loss, ana th .e
inconvenience or non-feasibility of otherwise obtaining

. an adequate remedy."

Default , per se, is not ia article in the industry

contract. If a default did occur, a resolution would also

be sought by arbitration or in ta._ courts. The airlines

apparently believe that they will receive an aircraft from
- the manufacturer, based on past performance, a-d must accept

excusable delays as a part of the risk of entering into the

agreement. :onversely, the manufa=turer is not seeking to

default the biyer. The 3anufacturr will make .very effort
. to assist the buyer in finding solutions to the problem, in

order to avoid a default situation.

F. PRODUCT SUPPORT

Post-delivery support of the manufacturer's product is a

very important element in the su-t-ss of any aircraft
program. The reputation of the manufacturer is quite vuln-

erable in this aspect of the busine.ss. The amount or scop:

of support, as well as the quality are in many instances a

deciding factor in aircraft selection by buyers. Aircraft
dependability, called dispatch reliability rate, throughout
the industry, is a measure of iircraft as well as an

airline's performance. Airline's performance in this area

is directly related to the effctiviness of a particular
manufacturer's support program. I: is understood that

-,

aircraft manufacturers make money i n this phase of the

life-cycle cf an aircraft, supporcinq the a---craft ovwr a
Seriod cf many ysa:.s, after it has osan placed in service by

the. custcm.r. Product support zan be broken down into
several parts 4ncluding maint-nan.ce trai.ning, flight

training, t.chnical data, spare oacts and technical ser:c-
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support. Manufacturers DLrovide varitus types and quantit-es

of maintenance and flight training, as well as technical

data and docimentation, as stipulated in th- cortract.

Additional quantities of these services, over and above what

might be provided in the contract, iay be purchased from the

manufacturer.

I S.are Par

. The spare parts program of th- s anufactur ers

provides customers with a complete line of sparSs suDport.

The program usually includes initial provisioning tailor-d

to the specific airline's needs, iaentory support such as a

range and depth of spares positioned throughout the world,

and emergency service guarantees. Parts support also

includes rapid response to aircraft-on-grund situaticns, an

industry term, signalling that an operational aircraft his

experienced a failure. As par: of the product support

article, tc meet the demands of the user, parts will be

shipped within certain stipulated tims periods "o meet emer-

gency demands. Manufactarer's programs could also include

short-term lease of spa-es to fill-in for damaged cocmpo-

nents, such as landing gear, rudders, or slats. Initially,

manufact urers may require users to purchase spare parts

directly from them. in this instiane, airlines find it

prudent to do so in order to eliminate possible warranty

problems. As an aircraft model maturas, secondary sources

of many spare parts sm -rge. rhase dealers buy from

suppliers or obtain used or damaged -aircraft and cannibaliza

thMem for parts for resal_. anfacturers are car=.ful to

protect proprietary-design parts.
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Technical services are coisonly divided into field

support and factory support. A field support representa-tive

is stationed near a buyer's main aaintenanCe cenatr for a

specific period of time, or in some3 instances almost indefi-

nitely. The representative is available for maintenance and

repair advice and assistance. Field suppor' or resident

service representatives are espsziilly important luring
introduction of new aircraft. Special -:eams to address and

provide solutions to specific problems are also available

from the manufacturer. Thera is a great deal of public

relations value to be realized from field r9orsentatives.

The relationships they create with customers and their abil-

2 ities and reputations do much to further the image of the

aircraft company.

As a ieans of providing support to both the airlines

as well as the manufacturer's field re.presentatives in the

field, technical representatives for each aircraft model are
available on in around-the-clock basis. These specialists

are located at the manufacturer's facili-_y and are consid-

ered factory support. They are linked with thq field by

various means of communication. rhey provide solutions to
engineering problems with the aircraft, as wall as facili-

ties, ground equipment, and maintenance procedures.

Service support is guaranteed by the manufacturer

for a specifi- period of time, su as ten or fifteen years

or until, for example, a certain aumber of units remain iri

commercial air transport service.

G. WARRANTY

Under the 1CC, the concept of darranty covers the cbli-

aation of the seller to the buyer w4t respect to the t'is,

quality, quiatity, and condition of past or f u. uri
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performability of goods -old. Under the law of sales, a

warranty is -n obligation imposed by law upon the seller

with respect to goods. The seller is not reauired to

warrant the goods and may exclude, negotiate, or modify a

particular warranty. Warranties are of two typss, implied

and expressed. When the manufacture: sells in aircraft he

implies that he has title to the craft and the legal

authority to sell it. The impli.ad warranty r-sts on the

reasonable expectations of the buyer. Express warran -im

may be made by the manufacturer in their sales and technical

literature. Cave%t em2tor was the notion that the seller

was allowed to sell his product 1i any condition that was

acceptable o the buyer and that there was not an express

warranty. The duty was imposed ca the buyer to examine the

product he was buying and act on hiw awn ju g ment and at

his own risk. today emphasis is placed on the maxim, caveat

ve.ditor, let the seller beware. this means the seller is

liable for his express warranties and the warranties implied

by law. (Ref. 24: p. 495]. Expr.ess warrantis are fourd in

the sales process, during the nsgoriations, and in the

contract docuient. An express warranty nullifies an implied

warranty to the extent that the implied warranty conflicts

with the express warranty. UCC, Section 2-315, provides

tha-. warranties may be excluded or modifiead. Express

warranties are excluded by not makiag them. Imolied warran-

tiss are excladed or modified by a conspicious statement in
the contract. These exclusions 2ust be clearly undsrs'ood

by both parti.s to the contract.

1. Wl~gt k the jIan~cu&?cs

The warranty coverage prov,.d.d by 'h= commercial

aircraf- manefacturers is essent .ally standard throuahout

tha industy. The warranties prtvile coverags for accesso-

ries, equipment, and parts, cr for th. installa-i -on, if so
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performed. Warranty documents for the aircraft arc usually

included in the product issurance attachment to 'he basic

contract. Warranty coverage is available to the buyer for

both manufacturer designed items is well as for items not

manufactured by the seller, such is the propulsion systems

and BFE. The warranty for these types of equipmsent or

components flDws down to the aircraft buyer. As part of

product support, manufacturers pass warranties of supplier

manufactured :t-ems onto the buyer of the aircraft. As

mentioned above, interface agre@acats assist the aircraft

buyer in identifying the source of the defect, the respon-

sible party, as well as claim resolation.

The manufacturer's express warranties generally

conform to the requirements of the U:C. Normal industry

practice is for warranties to be provided for the following:

a. The aircraft title, transfar of which is sssential

to the sale of the aircraft.

b. Infringement of patents.

c. Conformance to the specification, with the exception

of those portions which are estimates or approxima-

t :ions.

d. Free md of defects in design, material and
workmanship.

There are certain periods of time associated with

the warranty coverage as wall as notification periods. The

industry standards are for the design of the aircraft,

equipment, accessories and parts to be covered for a period
of -ighteen months after delivery. 4arrantiss for defects

in material and workmanship are fDr a period of twqnty-four

2oa--hs after delivry. In cases whare accessories or oerts

are no-. normally inspected duri.; these .im e periods,
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warranties are extended to the fir-st schedulel inspecti on.

These time lizitations can be considered to be limiAtations

of liability to the man uf ac I*ur er. Air-lines wcull prefer

longer periods of coverace, such as five years. This is a

point which airlines actively negtiate, seeiking incrqases

of the eighteen and twenty-four mon-th periods. covered

*parts and assemblies coull include those itesms irstallel on

the aircraft, as veil as spare ani replacement parts The

contract lays down in detail the linitations with respect to

the buyer's remedies, as well -as -:29 zanufacturqer's ob2.iqa-

tions and liabili-ty.

The usual industry practice is for the airling to

file a claim in accordance wit4-h the manufacturer's Proce-

dures and within specif isd time limits. rhe claim is

usually fiLed w it h the -sanufacturer's War rant y

Administrator, who is located at the administrativs head-

quarters. Ihe manufacturer responds --o the clai-m and

dirZects either rliplacement of the it---e repair of the tm

provides other corrective action, or denies the claim.

Timely notificaion by both parties is required. This

process takes time. In order to be zore responsive to the

ai'rlines, one aanufacturer has designated the resident

service manager in the filed as the official who provi des

on-the-spct determination-= of warranty claims.

All manufacturers have warriaty r =_pa ir programs.

These program! allow airlines to oa~orm warranty repairs or

re-placemerts on. aircraft, once the approval has been

rsceived from the manufacturer. 3nce the work iJs comple:ted

aby the mainteaance facility, the iirline bills -he manufac-
turer for Jirecat labor and zterials at reviously
ns;otiated rates.

U so



2. warratZ Exclusion

The manufacturer's warranti.s include c-rtain conli-

tions aA exclusions based on UCZ, Section 2-316, which

allows warranties to be excluded or zojified. Recent court

decisions have placed emphasis on the -xculpation concept,

and it is now di ffi cult for manufac-urers to d- spute
wazranty claims. Exculpatory pleading by -:he seller would

be made to indicate lack of blame or guilt, in the cise of

any implied or express warrantias made to the buyer.

Specific language is r=sgired for disclaimer of implied

warranties, and to indicate that an agreement has taken

place. In the industry contract, in order to reinforcs
contents of the clause to the buyer, these .xclusions are

printed in bold tyDe, highlighting the exclusion. This is

required by the :ode, Sections 2-316(2) and 1-201 (10) .

Additionally, there is a specifi. clause in the warranty

article, which indicates that the contents of the warranty

article were discussed, negotiatVed, and understocd by all

parties to the contract.

Limitations of coverage ai.reass the predictability

of the warranty by essentially eliminating certain risk

factors not part of usual design, workmanship, or material

defects. By recognizing certain actions as exemptions, the

manufacturers decrease the cost of warranty by increasing

the predictability of claims. .1anufacturars expressly

exclude responsiblity for incilntal and consequential

damages brougat about by iisusa or improper operation of the

aircraft, improper maintenancs, accidental amage, anI

Pimproper repairs or modifications.
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"* ¥II. SUMMARY OF CONTRACT ISSUES

A. THE CONTRACT PROCESS

Very little prior work exists concerning the commercial

aircraft industry's contr-a:_ting practices. rhis is appar-

ently due to the sensitivity of this 4nformazion and the

small numbers of manufacturers in the izdustry which reduce

the necessity for open coordination of such practices. In

an effort to addzess this lack of Lnformation, this thesis

has presented and examined issues found in th- contracting
d process used throughout the commercial aircraft industry.

The typical industry contract, basal on the legal fundamen-

tals of the Jniform Commercial Cole, is a vehicle which

specifies the various articles or clauses of the sales

agreement and which allocates a portion of risk associated

with the assembly of aircraft fron th _ manufacturer to the

buyer. Th- aircraft manafac--uring industry has developed

pro forma or company-standard contracts which form "b-- foun-

dation of the contract between buye and seller. T hse

contracts may be modifie or amenIaI. The basic contract

and modifications are required to b- fil.d with the Federal

Aviation Ad.aiaistration (FAA). A device used throughout the

industry to limit or enhance ths sal-s agreem-nt is called a
sidi letter. Because the side lett.r is usually specific to

a singl . transaction, the concessions or obligations of the

two parties ire not public knowledge. Thus, the side

letters may not influencz later agreements between compet-

iting buyers and sellers.

-. Prior to sale of an ia.craft iodsl, the manu'aclurr

must deal with various risks and uncertainties, such is

which model to build, th_ siz:e of tas investment in lesign,

,_. i8



tooling and other pre-prodluction outlays. Specifi-ca-iors

for a model of an aircraft are fashioned by the manufacturer

based on what he views as the needs of the markstnilacs. Thq

endeavor at this point is to decide how many units will be

absorbed by the market in the long run and the us= of

learning curve methodology to eistablish a price for the

aircraft.

There is vigorous competition between the: manufacturers

of aircraf- to ssll thsir Dr oduczt s. Dnce a P 0 Sn-: a 1

customer is identif ied, the contract organization of thq

mau fact ur er joins the sales ef for t. At this poi4

proposal is prepared by the manufaturir. Othec areas where?

the contract functional o)rganizatio:n is involved might bes

with the finaig and product support packages, contract

interpretationt, and delivery and acceptance of the aircraft

*by the customer. The purchaser of the aircraft buys an

a*rcraft of a fairly standard design, whiLch conforms te the

model specification developed by tihe manufactu--sr and ':ype

ce-rtified by the FAX. The purchase= may, and most likely

will1, enhance the model wi th ta-a addi tion o f standard

options and buyer furnished equipment.

During 'he production of the aircraft, t heari are many

Iz reasons why an aircraft Might be delayed. lost instances
Lare considered to be excusable andar the? terms of the?

contract. Also, during the production process, the buye~r is

reguired to make progress or advanze pa y~ents, nct based on

actual progress, but rather on a schedule establi-shed in- the

contract. The delivery and acceptance of the aircraft: takes

j place in accordance with e-stablished procedurss.

A major portion of the manufaturer's effort which has
Significant effect on the firm s rspu-:ati-on deals vit the

ai-rcraft- and th-i buyer a fter delivery has t akenr place.

Product support is the term used to i-ascribe -he manufactur-

er'Is post-delivery suDOCrt of the irat. This Vauoctt
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might include sale of spare parts, training, and -echn-ical

assistance with the aircrft. various quantities of support

are included in the contract as part of the purchase.

Additional support can be purchased by the aircraft buyers.

During the entire sales and production process, the manufac-

turer must deal with vigorous competition, cycles in t h: .

demand for ai.craft, quality and the timeliness of dc.liv-

eries from component suppliers, and the buyers ability t o
purchase the product. These factors are addressed after the
firm has invested heavily in design, pre-produc-:icn tocling

and materials, in order to brinq i product to the market-

- place and capture sales.

B. RISK

As noted earlier in this work, the aircraft industry for

the buyer as well as the seller is a dynamic, cyclical and

competitive undertaking betwe.n billion dollar corporations.

The aircraft manufacturers, along with the engine and compo-
nent supplie.rs, have provided a li3able and safe product.

Underlying their success has been the firms' abilitiss to

deal wi-h the uncertainties inherent in the ind.ustry. These

uncertainties are not entirely L.aigue to manufacturers of

large scale, technical eguipment. It is the amplitude of
a he monetary risk which makes the manufacture of comm.rcial

aircraft truly unique. Associating this risk with the

financial size of the needed invastment, r.sults in risk

which is difficult to grasp. However, it is not valid to

label the industry as having high risk with a low re.turn,
nor is It eppropriate tc identify thei-: profits as normal

without identif- cation of the associated risks.

4.
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C. CONCLUSION

The purpose of this effort has been to provide a review

of the commercial aircraft industry and to identify contract

issues and practices. Areas where uncertainty or risk are

perceivsd by thi, author have bean identified. Certain

risks inherent in the airline industry are distinctivs, but

not totally unique. What is uniqua is the size of the mone-

tary risk, the abundance and magnitude of technclogical

uncertainty and the influence and dominance that world-wide

politics and economics have on the industry. rhe contract

is the vehicle with which the manufacture: allocates a

portion of the risk to the buyer. ontract aricles dealing

with warranty, product liability, prog-ess payments, accep-

tance and delivery are exampls of standard industry

practices whece :this is accomplished. Additionally, manu-

facturers recently have had to take a different view of

financing for their products because of the customer's

inabili-y to pay for aircraft. Thay have, in turn, shared

some of this risk by having componen- suppliers, such as

engine manufacturers, share in this un ertaking. For the

future, the manufacturers need to ameliorate the adv.rse

effects of uncertainty. Standard and Poor's Corporation

holds the view that manufacturer's business successes will

be based on careful risk-2anagemen:, cautious zirket evalua-

tion and, perhaps most importintly, formulation of

manufacturing partnerships (Ref. 15: p. A 46]. This 'rend

of collaboration by aircraft manufac-:urers may be emergina

from such recent actions -s Boeing's use of a zonsortium in
the development and production of the model 767 and

Lockheed's expressed intentions of reentering he commercial

market only as a subcontractor or a iamber of a consortium.
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