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ABSTRACT

L

</§>The sale of large commercial aircraf: is a highly compe+i-

+ive Dbusiness, conductad betwazn multibillion Adollar
corporations. It is a highly wvisibls indus<ry and because
of its size and the nature o¢f +h2 busirness, 4 <is linked
with econcmic growth. Aircraft salas are thighly cyclical
and influencel by a wide vaciety of £actors. The con<ract
for the sale of aircraft and associat2d services is <

(< 2
@

vehicle which specifies the various szl2m2nts 2f the agree-
ment betwsen buyer and seller and is used by both par+ies %o
allocate risk. This +*hesis idsntifiess and 2xamires <he
commercial contract process and th2 articles or clauses in
the typical industry contract, “he ra2lationships between <h2
func+ional watrac* srganiza+icn and other func*?icnal
elements of the €firm, ard various fac%dors of uacsrtainty and
risk inheren+t in the coamsrcial aircrafs industry. This
work provides insights into +the <con%zac: process as well as
an apprecia+isn of the uncartain+*y 221 “he magnitude of <he
risk in <the U.S. aarsspac2 1anufac+urer's commercial
business ac+%ivity. *fi/
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% I. LETRODUCTIDN

<}

A. BACKGROUND

™y The dollar value of sales ian +“h2 U, commercial
aircraf- industry is significant ia relatisn =5 +*he Gross

A

N National Produnct 5f <+he JInited Statss. It is also onre of
3 the largest contributors %o the U.5. balance 5f =rade and,
hance has worldwile poli“ical, social, and economic effects.
The sale of aiccraf* is a dyramic and competitive businsss.

. Bacause of *his fact, business practices and strategies ars
S employed by 2ach manufactures which best €it +he <firm's
"B s“yle and which the firm feels will g2nerate sales,. This
3 “hasis identifiass and describes indusctry-wide standards and
j practices reqarding *he contract ajra2ament usei for tha sale
? of large commarcial aircraft and associated services.

Very li+tle has been written abous commercial airc-af:
\] industry contrac*ing practices. Th2refore, this work is
. limited %o a review of the practices of “h2 “hr2e U.S. manu-
: faccurers of 1large commaercial 2aircraft since +hz vast
- majority of salses dollars are accounted far by <+hase
N aircraf<, The thasis focuses on th2 contrac:tiagy procsss and
- characteris+«izs of <+he contract documen-=. In <his work,
. thare is purposely no specific mention made 2¢ an individual
- manufacturing fira's con*racting policies or acticns.
i~ ’ Because of “h: competitive nature >f %hs businsss, firms ars
_: ssnsi+ive aboat main*taining “he opropriety of business prac-
’E : +izes, In r2cognitisn  of <his sensitiviey and <he
— confidence placad with <his au%hroro, 5nly industoy-wiie
3
)
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practices are prasented raflectiny what were found =0 be
The +%er

=

comaon policias and procsdures of th2 majori<y.
industry contrac: is used *to describz those con<rac- arti-
clas typically found in all =manufacturer's con=racts.
Spacific firms wh> purchase aircraft are men“iored hy name
throughou+ *h2 work. Thase are prasant=zd for *he saks of
examples or iden*ification of a spa2cific transac-ion.

B. LITERATURE REVIEW

A rceview 0f available 1li+arature dealing wi:h <ths=
commercial aircraf+t industry proviia2i limited informa<ion in
tzrmes of previous s+tudies and analysis. A grea+« deal of
irformaticn concerning ths industry i«self is available from
trade and businass journals and p2arisdicals. Inforaa+ion
gleaned from “hese sourcas forms th2 basis of those chapters
which provide background infomra%+isn o2n varioas aspec+=s of
the 4industcy. Publish2d information dealing wi=h +he
ccnsrac- 1issues o9f concern in tha sale of commercial
aircraf- was 2ven more linmited. Appacently, 1little =2ffort
has been devoted tov describing or analyzing indus*ry-wide
ccntracting practices. Consequently, very li«tle prin+ed
scurce ma*erial or information was available, Individual
azrospace firms parform so>me an2lysis of +his nature ba*
understardably do not publicize *h2 resul<s of such effor«s.
The con+tent of the chapters d2aling with +the <ypical
industry contract arce basz3l almost 2xclusively o5n intervisus

nt
and discussisns with manafacturers' cepressnta‘ives
s

. In
order “o respsct their confidence, 3iract gqud*es or spacific
practices ar2 not identified *“o manufacturers. Printa2d

ma*terials dealing with contracting policies and procedures
were also mads available %5 +his ai1thor during “<he

viaws, Seccnlary sourcses consul*sl for contract infor

w2re publishel materials 5f a geazral nature dJea
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4_:
5 ths aerospace and aircraft industriss; from thess sourcas
7. industry-wide contrac* policies and procedures wers
® surmised.
W ) C. THESIS ORSANIZATION
- Contract issues in *he sale of commercial aircraft are
; the focuses of this work. Prior +5> prasenting thess issuss,
é an overview of cartain aspec<s cf the aircraf% indust:zy is
. provided, specifically, 2pplicabls 12tails 5f “h=2 1Ty,
o th2 leading manufacturiag firms, and *he ‘aciple
'{ purchaszrs of aircraf+,
e Chapter II provides an introduc*ion *o +tha ¢ .. rcial
> aircraf* industry, its ovarall siz2 and the pot=sn+ic. marka+
o for +¢he produc%. In Chapt2r III, “hs manufacturers of largs
! commercial aircraft are introducei in order t> provida an
.5? ovarview of <he three U.S. manufac-urers upon which *hsz
contrac+ issuas, presented in la+e- chaptzsrs, ars bas=ed. A
< review is provided of the €irms, their product lires, and
1 +heir business outlooks for *he immadiatz2 fu=ure. The <hre=
\j U.S. firms, Boeing, McDonnell Douylas, and Lockhe=d, are
examined. A fourth firm, Airbus Industris, a European
: consortium, is also in*roduced. Fiaally, <consideration is
N given *o0 the fac*>rs which create 3jsmand, as w2ll as deter-
fy mine +he pric2 of “he aircraf-.
Chapter IV prasents an overview 5f +“hz complement %o thsz
;i manu facturer, <*he aircraft buyer. In most instances *hese
N buyers are aiclines, b>%h dcmestic and foreign. Sales may
. b2 for as 1littles as ons aircrafs or for ovar a hundr=1
f units. There i= no averays sale. 51iallec airslines or busi-
; nasses may parchasa onpe or “wd ani-s. Large airlines
§ purchase typically “en “o forty units, or mors, 2t one *Inme,
’ 42pendiag on <thei- operating s¢catsgy 21d <“inaacial posi-
,i *ion, The con*zac4 for 2ll salss is 2ssen<ially <hs =ame,
'
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but, as will be seen, 1large quantitiss can cartainly vyield
concessions o1 <+*he part of <he szllar. As will also b2
shown, demand for aircraft is gy2n2ratsd by 2 number o€

fac=ors over which neithar +he baysr nor “he seller have
much control, Although +*his fazt is not uaique *o *he
aircraft industry, <+he magnitudes >f the Investmen® made for
new produc+s in the faca2 of unsszttainty is considsred
exceptional.

Ccon“ract issues are divided b2atw
con:irac= is ths formal legal docuamzn-=
action *o s<1ll ani buy aircraf* is based. Designed around
*he Uniform Commercial Cecile, th2 con%ract lays dcwi <=he
tz2rms and conlitisns of the sale. Ahile <he “rcansac+icn is
similiar to many found throughout %12 world for large 2quip-
msn+ purchasss, *he :industry does have «csrtain unique
pclicies and practices which ars r2flscted in “he sales
process as #2211 as in the composition of <+he indus+:
con~rac+. These fac*ors are describ=23 in Chap+=r V. Also
ir +*his chaptar an examination is 1wads of “hs processes and
practices us2ad by *he manufactucars =2 s211 ai-craf:,
Las=ly, a -eview based cn a surv:zy <aken by *he author is
made of <+he con<ract functional oSrganization found in the
aircraf+t manufac*turer's hszadquartsrs.

Chapter VI presents <he subjec: ma-ter of specific ac+i-
cles or clauses fcund in contrasts ussd <hcoughou* the
indus+ry. As not2d abov2, +hes2 ar-icles ars +typical of
actual ar+ticles found in *he pro furma contracts ussd by the
+hr2e manufacturers. Palicies and practices 5f specifiz
£irms ace not iden+ifi

]
L« BT
.

The final chapter provides a summacy 9f “he con*rcact
elements provided in 2aclier chaptars. This <chaptar 2lso
¢con4<ainas an examinatiosn
izdus+ry which <crea<e

throughou= <his paper,
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T orianted under+aking becth 51 *h2 part 5f *he manufacture:- as
i well as +he buyer. These el2ments 5% risk ar-2 presenzed as
a summary > f those factors pravalent “hroughou+ <hs=s
industry.
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II. THE 0.S. COMHE TCIAL ALRCRAPT INDUSIRY

A. INTRODUCTION

- In “his ciap<2r an introductiosn %o the aircraft in
will be proviied. 1Includ=sd are reviaws of the indu
four- major aircraft manufacturers, *h2 mark2%¢ in whi
conduc* business, and <*h2 me+hodology used %> es
s2lling price.

The development and production 5f commercial air <ran
portation <csquipmant is a “highly competitive Dbusine
conducted between mul“ibillion dollar- zorpora=isns., A graat
d=22l of rescurces go intd *he design and pre-produc*ion of a2
nzw aircraf+ aodel. Pinancial 1losses f-om salss down *urns
in the industry are tremenious. Aizzraft salss are highly
cyclical and influenced by a wida variety of =zconomic and
requlatory factors not fully in control o5f the s2ller or *he
buyar. The nanufactursrs seek %> establish a sales price
for their aircraft which will not only facilitase a2 sals,
but also, ovar time, cover <+=he manufacturing costs. All
sales a-e subject to intanse competition frem aircrafs manu-
fac~ured by othsr companies, both forzign and domestic,
in2luding comoanias with substan+ial r2sources and companiss
vhich a-e nationally own21 or subsiiizza4d. Salas to foreign
custome=-s ar2 highly compe+i+ive, and ar2 influenced by
corpera=e insarnational relartionships and <hs consequences
cf U.S. Goverament foreign policy. The political s=akes >¢f
*he ai-craf* business are rcisiag alongy wi<h “hz -isks. 7.S.
mangfac=urers direc*+ly compe<2 wih na<ionally subsidized
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manu facturers, such as Airbus Industirss, a Western Fucopean
consortium, while ©U.S. airlines compete with na%+ional
airlines, i.e., governmzn--owred or subsidizad airlines. T>
be competitivs, 0.S. aircraf: maaufacturers 2and aiclines
mus: continually 2mploy astute marka2ting prac*tices ard peli-
cies endeavoring to attain as well as mairtain market share.
Cowpetition in development of an aiccrafs model(i.=., =2 new
long-~-haul wide~body or a 150 seat airzraf«), and mac-keting
*he aircraf+s =-o a few k2y airlinss can mak2 5r br=eak an
aircraf+ prejranm. Somet imes a manufactursr Dbezs <*hsz
company, in a sensa, +0 introduce 3 13w model bacause »f +he
large capital ocu*lays and the uncectainties involved.

B. THE AIRCBAFT INDUSTRY

In *he ressarch for “his *hesis, <*hree firamas engaged in
+ha development and asssmbly of conplete cemmercial aic-crafs
ware reviewed. On2 of th: companias, Lockheed, is ro lcager
in “he commercial airframs business, curtailiag produc+iosn
of *he commer=zial model in 1982, «ith a planned shutdown of
+he produc+ion line in 1984, Bo2ing and McDoanell Douglas
Ccrpora-ion (MDC), +the remaining tw> U.S. firms, alcng wi%h

irbus Industrie, currently compat: for +thz sale of large
aircraf- +to scheduled domss+ic and in-arna<ionil aizlinss as
well as *o individuals and businsssas, I+~ should be no<+ed
*hat all ~hrs2 J.S. €irms hava large dsfanse business
elements, from which they derive cavanue as w2ll as “=2chne-
1ogical expertise and manufac+uring =2fficienciss

The overall industry is very 1lazgs 2231 p
impor+an*t as can be seen from 31 raviaw of rscent =
figures. Sales for +h2 2n%irs U.5. a=2c-ospaca i

1981, were $52.3 billisn, which c2pr2
+he Gross Na“ional Product, 2ad 3,3 percent 5% +2%al salss
by 211 U.S. =manuafacturiay iadustcizs “Ref. 1: p. 8] The
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S irdustry delivered 387 <ransports iuring “he 1981, 255 %9
foreign cus+omers and 132 to U.S. 2irlines [Ref. 1: p. 19].
0.S. producers delivered approximataly 245 large transpor*
uni<s in 1982, with a *otal wvalu2 >f $6.7 billion [Ref. 2:
pe 31%-3]. U.S. manufactured aircrafs accoun% for 85.3
¥ percent of the je* power2d <+ransports 2nd 67.5 percent of
*ha total worli *turbins zngine ai-craft flee- [Ref. 1: p.
781]. The coamercial aircraf: dindus<ry 2arnsd more foreign
exchange credi«s than any o*her 0U0.5. =sxpor<2r, offss*+ing

¥

o
»la &

t-rade Jd2ficits in other :rade areas.

Entry intd> +the airframe industry is maie 3Jifficul: by
high ini<+ial capital requirements, Sutpu* range over which
aconomies of scals exist, and cost ajvantagss fcr existing
firms based 5n *“2chnical capability and production experi-
ence. There is a grea* deal of risk in 4avelopirg ari

-y
:

s
+%a

i}
v %
PRSP

R A,

Ca
? assembling an aircraft, either from <he ground up or <he
& modificaticn of an existing aizcrafe. The inljustry is an
i tha leading adge =f high-tachnology, employing
ko s=ate-of-the-art 2quipment and mata2rials in the manufac-
i turing process, as well as application o0f etrirngent
fi parformance standards and absolut:® *>lerances. Aircrat+
3 produc*ion coabines the elements of m2allurgy, eiec+ronics,
- 221 compu*er tachnology, along with *“h2 most advanced design
,; and assembly procasses. Manufacturars cons*antly seek %>
¥ assure durabili+y and improve perfs-mance of their product.
Several advances in the technolojy employed in <+he new
9 gsn2ration of aircraft will improve efficiency, parz*icularly
§ with regard +> fual efficiency. P>r 2xampls, current manu-
;j faz«uring prycesses as2 composita2 materials +ha* ar2
= s“ronger “han aluminum and off3r asd>ut a twen*y-five percent
5: rzduction in the weight 5f “he aicccaf4., This ma<erial
o pcincipally consists of boron, graphit2, £fiberglass, and
f kzvlar, Aczording *o 2 spokesman for Douglas Aircrafe,
i eveary 1,000 pounds c¢f savings in #2ign* 2quals €oz+y miles
o mora range, thus saving €i21. [Ref. 3: p. 83].
2
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C. AIRCRAFT HANUFPACTURERS

With “he arrival of *th2? wide-boiy 2ra in “h2 la“e 1960s,

Bo2ing, MDC, and Lockheed were lock2d in comp2¢tition as <“hey
sought +*o0 provide +he airlines with a new 3J2neration of
vile-body aircrafs. All +hree icmas expand=d massiva
amounts of resources on devalopa2n%t, pre-pro>duc+tion aad
+991ing ¢to b2 first on *he mark:s:t wich a modz2l <+ha+ pe+
airlipe's requiremants. Timing is vecy impor+ant in %he
irjustry,. Bdsing won th2 competicion, beingy <~he firs: on

+h9 market with +the 747 (Raf. 8: p. 9], and <hsy have main-
tained <his leadership in the salz2 o5f wide-body aircrafe,

of airc-af+, this +ims be*wean B>sing, #MDC, and Aichus.
This generation of ccmmerzial +“raasports, spurrzd by ncise
and pollution regulations, fuel orisss, airline deraqula-
+isn1, and “h2 n2ed for increas=2d capaci‘y should orovide a
major expansion of demand for ailrcrafe,

Boeing i3 +the worlil leadsr in <+he dJevalopmern+ 2ani
ass2mbly of commercial airczafs based on to5%al sales.
Primary products currently are derivatives of *he Modz2ls 737
and 747 as wall as the ra2cent introduction of two ern<irely
nev aircraf«, Modsals 757 a2ad 767, waich use advanced aerody-
naaics and “echnology, 1ligh*ter matarials and more efficien+
engines,

Douglas, -23c2a*ly concluded coama2rcial producticn of <hs

DC-10 aircraft and is planning %o int-oduce a dsrivative of
i the DC-10, *he MD-100, in additisn %5 cffering +<he DC-9
A upda*+e, *+he 4D-80 which was formsrly known as the Super 80.
Beth aizcraft usz ¢he latas+ in ascospace “echadlzgy.

. I

Lockheed 1is currently ouz of tha2 commec-cial aircraf-«

o~ business, curtailing prciuc<ion »>f <hs L-1311 in 1981,
W
oy although *“secanical produst and spars par-s supoers will

conzinu2 fer yaac-s. Lock=z24d is currzasly compl24ing precduc-

g 1Y,

¥ “ion of “he last anits 2% *#he L-1011.
o
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The Westara European consortium, Airbus Indust:cia
produces a ¢twin-je+ 3docuble-aisls aircraft¢ knscwn 2as +“hs
Airbus., Airbus Industrie is proviiiang s*rong compezizion ¢
U.S. manufacturers. Th2 consortiua is a join+t venture »f
the govarnments of Wes* Garmany, Britian, Francz and Spain.

As with most large manufac“uriangy endzavors, aircraft
manufacturers are highly dependens on *heir suopliers and
subcon“ractnrs in ordsr +» mest zcommi+ments +“¢ *heir

customers, The suppliars and subsda%7actors are also in a
highly competitiva and risky busiasss. The subcon“ractoers
work a* the will of *he prime coan*trac+-or. Thus they are

affacted by slow downs in the macks%, +«hs ai:::aft manrufac-

“urer's make or buy pr2ferences, pzo2duct pricing, and
investment Ja2cisions. Pas+ performance is a criticeal
elament in futur2 businesss., P-oblams wi+h delivary or

quality can <c>ause a suabcon*ractor =¢ 1lose future ord=rs,
Recently sourses 9f supply have bz2n jeveloped in Burope 1as
w2ll as Japan. Durirg 1981, +h:z (.S. =2xpor-:zd mors aerd-
space products *han ever befors, e ~he <ZiImpor+ta+icn of
d rats [Ref. 1: p.6].
ity and provide direc+

aerospace proiuc*s incr2assd a%« a r:=c
These impcrts are usually of high zaa
compe+itien 45 curren+ U.S. aircraft industcy suppliers and

subcon+rac*crs.

D. THE AIRCRAFT MARKET

The U.S. asrospace indast-y, whilz2 having 2 strong salss
year ir 1981, showed dzclines in visiblz indica%ors of i=s
ecoacomic health, In 1981, <hare was -eal sales grow*h in
all sec+ors of the2 industry, excep= for comm2-cial ai-crafe,
Air carziers in <he U.S., as w2ll as in cer+<ais o+<her par*s
of “he world, €£failed 5> achiave 2arnings nacsssary =0 fund
“he new equipmeat requizzd <0 moiacnizz and =z2xpand “+hair

flaets, Backloas of 9rdare decliazd in r=zal <«zarms af<er

17




mors than five years of grow=h, The drop in ordscs is

viawed *0o have been caused by several factors:

a. The recessior in +h2 J.S. affaceing bo%h
investmen* and +travel,

b. High interes« rates, aiking financing sx“remely

v

difficuls,

c. The poor finanzial status 2f many 5f the world's

airlines, and

d. The increased compe+itisa by £for2ign aerospace

manu€acturers.

Compe+tition cccurs primarily on <he basis of
praoduct sui+ability tc “h2 needs of ths customer (a fuac=ion
of exis“ing flee* mix, rate and rou%2 s<tructure and o*her
factors), product vperformance (iacluding factors such as
noise, fuel eofficiancy, maintenancs c-o9sts), price, €inanciag
assistance anl post-delivary produsz¢ suppor<. An  au%hor

axpressed his visw of the marketing of aircrac::

"Selling in the aircraft indus<cy is dore very differ-
entlz from tha*t in cther produc:= aarka:s, Price :urns
sut o .Blay a resonably minor ro>l2 in bo%h commercial
and military aircraft sales, whar2as performance, main-
taznab;li:g, and most importanrtly, on-*Ime delivery will
often decid2a who reigns as *the curren% kingy 3f +he ' moun-
taig]or wvho drops out 5f ths macke* entif=ly" [Ref. 4:
P. .

Throughou* <+«his work, =-3f2rz2nce 3is made <2

[+

n
various sizes 5f aircraf+. VNarcow b>dy aircraft are usually
u

single-aisle, wi+h two, “hres, or £sur =ng capable of

[ o
oJ
\D
u
-

flying various routs2s. dAide-bcdy airccraft ars models such
as -he Boeing 747, DC-10, L-1011, 2aad Airbus A-300. The
wile-body mod21 is usu2lly Jdouble ai

3

le, having +*ho2e or

is
€21z engirnes, The wide-body is usiaally ased £or long haul,

=
.
A
« %

higa density ccu%2s, rout2s with Tzla<ivaly high vassanger
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tcaffic volume. Referenc2 is als> mad=2 ¢o strz2<ch nod=zls,
such as some 7278, 737s, DC-8s5 anl DC-9s, Thes2 ar2
enlarged narrow-body aircraft, wis«h st-etchzd fuselages and
higher =hrust anginas.

E. THE PRICE OF AIRCRAPT

Manufac*urers devots 2 grea*+ 321l of +ime and money *o
tha design and t5951ling nscessary £5r <he inzroduc+ion nf a

new model airsrafe:, This effort 1ini 2xpenss an invest-

1o
[/]]

[ ]
- 3
(]

man+ made prisr %5 the sale of any aircraf«, pric2 of a
commercial aircraft is driven not osnly by “he actual cost of
assembly, but also, by €factors such as possible £u-ure
demand, the competitor's actions and wha“ th2 airline calcu-
latas is the potential return on ta2i- necessary inves“ment.
Before establishing the price of “h2 aircraf%, <+he manufac-
turer must carefully estaplish wha: th2 likely fu“ure 3iemand
for *he aircraft+t model will be., If *h2 prics is established
¢co low, ar inattainable number of planas would ne=ad %» b2
sold *o0 reach a% leas* a break evza point, If “he aumber
falls short of th2 projec-2d quan<tity, +he prodsc* would no+*
succeed, and as “he Lockhsz24 L-1011 z2xperienc2 shows, large
l>sses would £511ow. Acting or -hes manufac+=urer's avalua-
ion of expected sales is the 2xistanc2 of varicus levels of
competi~ion among the sellers of airszafs, All manufac-
turercs wvwant €5 sell aircraf+ and k23p produc=isn lines open.
The establish2d price must ccnsider both the buy2ar's view of
th2 market, as well as th2 cos*t t0 ass2mble “he aircraf-.
The existance of the learning curv2 phenom2non presents
czrtain decision zaking informa%*ion <5 the manufacturer when
detarmining the sales prize of an airccrafs, The lzarning
cirve r2latss ~he uni4 2354 of airframes 45 the cupulativa
aumber of units producad. The 1lzacning curve is a widely

h21d explaratisn 5f production ani: c=9st behaviosr. A3 =23ach

19
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successive uni+t is produca2d, <echniju2s such as <
*

i h
assembly, cr the need %o consul* Irawings, 927 ths ap

+isn cf matz=rials, becomz mere r=2finagd,

[

a
werked cut of *+he assembly procsss. The =c2sul* is arn
increasa ir 2fficiency ian *thes assamdl
particular airframe. . A commercial aircraf+ i
scld on a f£ix2d prics basis, Al-hough in

may no* aquate %3 the actual cos+2 >f produc«isn (csst may
exz2ed price), <+here is obvicusly 2 gr=2a+ dzal of pressurs

“0 move dcwn “he learning curve, rc=2ducing costs below the
established prica. This is accomplished by s=2lliang quan+i-
tiss of aircrafe, U. S. manufastuzers do 15+% gen2rally

build aizcrzzafr without ordars in haal

Quanti«y i2cisions made by *ha ini«ial ourchaser of a
mcdel affec- <*he price of fcllow-5a orders. The seller
knows *he cost to> manufacture an aircraf: and s2¢ks =0 sell

as mary uni+s as possible to an aiclina, off=zring consiiler-

able concessisns sn +his initial c-iar., Concessions can bs
bas2d on elemants of +he con+tr-ac+, such zs prica, delivsry,
or produc* suoport. This ini<«ial srdar allows +*he manufac-
*urer %o begin production and =cmm3ncz moving down <*he
lzarning curv .

As can be seen, thers is a gr2at d=2al 2¢€ risk in “his
business. Designing and too0liag-up for “he prcduc<tion prior
to a sale, determining *h2 ipitial salss price, and dealing
vith +he comdoetitioson ar2 no« n2csssarily urique <o <+hs
aircraf: iandustry. Wha* is important %o keeo in mind is the

axcep+ional sizs of <+hs €finarcial =cisk 2and uncer+ainty

inheren= in +he aircraft indus+ry.
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A A. INTRODUCTION
F? In this chap%2r a raviaw will b2 made of <hz2 three U.S.
_ manu fac-ura2cs of large commercial aircraf:, irncluding a
2? briaf familiarization of zach of tha2 “aree €firms, an 2xami-
ti nation of t+he product linas on whish +*hs industry con*ract
';3 is based, and rascant produc* davelopamacents by *h2 firams.
: The commercial aircraft industry is 1l=4 by 8oeing, which
;E p-o>duces a faixily of aircraf+ to m22¢t th2 broad 3demands of
_i its customers ranging from <“win-engin2 aircraft (102 s=za<s)
N +*o a four engine, +two-zisle wide-pddy aizcraft (up =c 500
. ) sza<s). Boeiag has recantly in¢roduc2d new m>dels as well
o as more efficien deriva+ives of nature amodzls, McDonnell
i; Douglas has, in the recsnt past, liaitzd its oroduct line %o
- essentially +¥o mdodels, a3 wide-bcly model ari1 a2 narrow-body
- *win~-engire mod=l, wupdating *thes2 aod=als &5 conform %o
gl current market conditions. Thessa *wo firms are actively
-S marketing +“heir produc%s throughout th:s worli, asing ianova-
ta; tiv2 business techniques, to deal i<h ¢he uncer+<ain“y and
] risk of the marketplace. The thiri U.S. commercial aircraf+
;ﬁ manufacturer Lockheed, 1is concliiing production of its
?; commercial aircmafe+. After expariancing losses of $2.5
;f billion, the firm decidsd o 1> longer ccmp2*e in  +=his
'f sac+~or of ~“he marke«. Lockhe=sd will 2ontinu2 t> suppor+ +he
;% aizcraf« i+ has produczd <hroughosu= “hs 1life of <h2
j; ‘ aircraf-. Bacause Lockh22d has b23n involved in <he manu-
:f fac-ure c¢€ airecraft and has ccnttibated substarntially to tha
N
b
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included in this review.
Airbus Inius%ries, a four<«h manufacturer

(-hirty-eight percen+ ach), <+w2aty p=arecent

24 3. This Wes*ern EBEurop2an consd>r+<ium has

pr=duczd various models of twin-engine,

Buropean airccraft, Thay have been aggressive i

without firm >rders in hand, and 1ijuscaent

+they are governmen+ backed, Airbus is able *=>
+iv2 financial concessisns +o buyers, in order

sales, This resulted ip *heir rec2atly s2lling

commercial law and was no* readily available +5

chap%ers.

-
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profound impact on *+he iniustry. Aicbus Industrie

Tharefore, <their contract does 13t form 23 basis €oz +
discussions >5n *he inlust-cy co1tract founi
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basic structure »>f +he standard industry con%«rac=, it is

by Aerospatiale of PFrancs and Deutsche Airbus of G=2rmany

by British

Aarospace and four percen* by CASA of Spain. [Ref. S: p.
jzveloped an

250-passenger aircraf+, There is a2 gr=za+ d=2al of nationa

A
b
290 and
1
e

pride and prestige ass>cia+2d with <+hs succass 92f <«h

:1
v
ot
ot
[0}
a8
g

4
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+0 obtain an incr2asing market shar2 £5c the aircraf+, bo+h
in the U.S. and throughout the worll., Assump<ion of z-isk by
*ha na-ional entities 2llows Airous t0 oJpsrate in a
different ernvironaent +than “*heir 0.S. competi+ors. The2
pclicy of “he <conglomerate allows i+ %5 build aircraf-
9f sale price

more fr2ely in marketing the product. Additionally, because

0ffes lucra-
*0 s+timulats

aircraf+ for

$4) million (Ref. 6: p. 51), approximately thirty percant
lass than originally pricad. Whil2 Airbus Industrie has had
a definite 3iapact on *he aircraf: manufacturing indus=ry,
con=rac: issaes in the sale of Airbus' products are no*
irncluded in this work. Their ccntract is bas2d on French

*his au*hor,
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B. THE BOEINS COMPANY - BORING COMMERCIAL AIRPLANE COMPANY

n
(1]

'l-

The Boeingy Company, togethar with its subsidiarize,

QO
[a}

caz2 of “he major aerospaces firms and “he major supplier
cosmercial aircraf*+ %o *hs world marksat. Bo2ing opera+e

[//]

principally in twd industry segments, <¢Tanspor<a“+ion zquip-
men~, and wamissiles . and space. Iraasportatisn equipmen*
oparations ar2 oconcerned with “he dJdevelopmen, production
and marketing of equipment ard reslat2i support services +o
both ccmmercial and ailitary cus:tomears. In addi+iorn %o
aircrafs, othar *ypes of commercial <ransporta%ion esquipment
produced by Bdeing include helicopters and hydrofoil water-
craft (jetfoils). Missiles ani space op2ra<ticns arce
primarily conzarned with rasearch, davelcopment a2d preciuc-
tion of various strategic ard +actical missilss and space
explora*ion products. The coapany's opsca*iors are
conducted through four principal divisional companies:

a. The Commarcial Aicplane Coapaay,
b. The Aarospace Company,

C. The Military Airplane Compaay, and
d. The Vartol Company.

Boeing Commer=ial Airplane Coapany offers a wide range
of commercial aircraft designed “o 1ae2t a broad spectrum of
passenger and cargo reoquirements 5f domestic and £fora2ign
airlines. This family o>f aircraft currently includes <+ha
st~andard-body modals 727, 737, ani 757 as w2ll 3s *he wide-
body models 747 and 767, With da2liverias of <*he new
genera*ion 757s and 767s 2ccelaratiay, anl wish +he advanced
t2chnology ani 1lacger capaci“y 737-300 ceomiag on line in
1984, production of tha twin-je+ 135321 727 is scheduled ¢o
erd in mid-1984, with a %o0%21 9f 1,332 uni<s having bheen
produce?, Salag € +hz 727 am>aa=3d <o =mor2 +<haa 320
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billion since its introductior in 136u4. I+ will be replacel
by “he model 757, which can carry 135 pass=a2ngers a* subs:tan-
tially less cd>st thar th: 727 can *“ranspor*t 145 passengers
(Ref. 7: p. A8]. Sales of <the 15421 737 =win-2nagine je
r2cently reacied 1,084 units., Boeiny was the €irs+ manufac-

ot

*urer of a successful je4-propellsl -ommercial aizplane, “he
mo321 707, which 2n%ered sa2rvice ia 1958. The *iming of *h2
ernt-y provided Boeing *h2 opportunity %o 2stablish dominance

4 -

in *he manufactu-e of larys airfraass. Bozing has ha

n

d
roblems. The ipitial model 7T47s axperiznced 2nqgine prch-
P r

(1]

l2nms, vhich caused operational failurss and delays wi%h
d2liveries. B~th cash flow ani <he repu<=ation of <hs
ccmpany suffered. Layoffs in +he 3521+
caused 3eep basinzss, =zconomigc, and cial problems. By
“aking economy and <efficierncy mesasurs:
turing and manag2ment procasses, Br2ing was 2bls %o sustain
itself, recovar and grow.

During 1982, anncunc2l new orilars for Bez2ing's commer-
cial jJe< <+caispocts reprssent2d f£or4y-nine psrcent of all
free-world commercial jet traasport n2w ordsrs and foc+ty-
eight p2rcent 0f all <he fres-world dollars commi+“ed %o

such airplares for the year (Ref. 8: p. 5]. 0f arnounced
crdars for 110 42¢ +zansports in 1982, fifty-<-wo percent
wsre from £reign customercs. As 9o5f Deceabsr 31,1982,
foreign orders <comprised approxinately for+<y percent of
Boeing's comm2zcial 9jet transpor® uai* backlog. The backlog
of firm, unfillad commercial ordars as of tha* da%e wers
314,040,006 3own from £15,000,00) 3% +ha sams *=ime *he
pra2vious year [Ref. 8: p. &].

During “hz past five years Bo2ing has ZIavasted over 33
billicn in res2arch and dsvalcpment and $2.4 billien ina new
olan+ 21d oquipment %0 improve produc+tivicy ia beoth military
and commercial oprograas a2nd =5 davzlzo derivative and new
ccamercial produces such 3s +the mnoials 757, 767, 747-300 and
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737-300 (Ref. 10: p. 5). The r2search and dsvalopmen* cos<s
havs been expensed, a conservativs Boeing <custon. Thzse

[0

costs wer2 $1.3 billiorn f£5r +*+he na4 model 767 =zlore. Th
ntroduction of +he two nrew airzraft was 1n>derzz2d b

~

concern over *he financial problems of “hz 2irline iIndus:r
which have alversely affacted <%hs market for commercial
aircraf+, The standard prics £or <ha 767 is 346 <o 352
million and £5r <“he modzl 757, $35 =2 342 million per

aircraf=~

1

In ar effort %o reduczz2 i

o

s risk in =he 4=zvslopmen* and

psoduc*ion of the 767, Bo2ing has =2stablishsd a2 consor<ium

+5> manufactur2 components for hs 3irc-afs Manufac4ucers

involved in this consortiim are 15c2:24 in Japan and I*aly,

in addi<ion to> the Uni®2d States. 1Iyps cextif

moiel 767 as %5 conformance wit ~he PF=242ral Avia<iorn
mplished after

mor2 “han 1,500 hours of developm2nzal £light <esting and

Adminis=ra+ion's (FAA) Ragulation was zacco

FAA *trials. Bxtensive fusl-consumption experience developed
on +he 767 verified Bo2ing's przdiction thz*t ths now
airliner will use for«y osrcent less <fuel per ssa% “han the
aircraf- i+ is designed -o replaca. Ths 757 2and 767 were
dzsigned wi*h increased use of non-12%allic ma-=2rial. The
757, £or exampl2, uses 3,350 poands cf graohize-epoxy aad

kszvlar-2pcoxy panzls. If tzadi%iosnzl materizls weres ased
irstead cf <*hese space-ags ccmposit:z ma+erials, “he empty

weight of the airplare would have 3221 2a2pprexinatley 1,500
pounds more {Ref. 10: p. 7].
John Newhsuse, in The Sper:y 3223z, n1d%ed *“ha+, ., .

"Boeing's chief competitive advaitage lies Iin Its unique
abilizy =0 5ff2r & large and 3-dwinrg 2assoctment cf
a::ola..cs2 #ida-bodisas 9% nacccow-boiizs s2ou:z wi+h =uo,
three or Ioar =ngines" [Ref. 9: p. 7],
and alsc,
25




"I+ (Boein blends a cautious, vizorous at<itude *“nwerd
money with a  boldness and cornfidence <that shape Ii-=s
business decisipgns. Its major w22kness maz b2 an over-
confidenc2 in i“4s_ stcength. combinad with 0o 1lis<«le
tolerance for problems bayoni “hs parimiter of i%s imme-
diate affairs® [Ref. 9: p. 138].

C. HCDONNELL DOUGLAS, INCORPORATED - DOUGLAS AIRCRAPT
CONPANRY

McDornell Douglas Coposration (MD2), was fcrmed in 1967
€-om the merger of ¥cDonn211l Corporatisn and Douglas
ircraf+t Company. The €firm is =2ngagsd in “he fi=lds of high
+achnology aerospace products, spaiz2 sys<tems and missiles.
MDC has six orinciple divisional companizs and +hrse prin-
ciple subsidiary corporatioms. Th2 principls divisicnal
comparies include Docuglas Aircraf=: Coapany (DAC) which is
engaged primacrily in design, dev2lopment and produc+icn of
botL commercial and military “ranspoc-t aircraft, Douglas
was the leadiig manufacturer cf piston-driven aircraf=, I+
introduced “he DC-3 in 1938, a@monopolizing th23 world commer-
cial ai- transport fiell for dacadas. Douglas' introduc+tion
+5 *he jet +ranspor+ era #ith <“he DC-8 was not considered a
snccess, vrimarily becausz of “imiay. I+ was iatroduced one
y2ar af+er introducticn of +“he successful Bosing 707. MDC,
*hrough i%*s Douglas Aircraf+ Company divisisan, has  mos+
recently produced +he DC-9 and DZ-10 commercial transoor+
aircraft for sale throughout =h2 world.

Duriang +*h2 p2riod 1973-1982, bas=231 on the ds5llar volume
of srders bcoked, MDC ranked <¢hird among U.S. and Was+tern
European manufacturers of sommercial j2¢ <ranspor<s, MDC's
araual percentage of *9tal new bockings seceived during <ha+
p2riod varied from 6.9 parsent o0 34.6 psccant of the %o%al
aircraf+ marka2t and averaged 18.5 22-c2n+. During 1982, MDC

ceived an zs*ima«ed $.391 billisn (excludiag 35 1leasged
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- DC-9), or =2poroximately 22.5 percant 5f <he *50%tal ne<~ hook-
ings o¢f $4.,1 billion for <commzrzial world-wide ozders
(Ref. 11: p. 8],

A strategyy a* MDC €5r <*he dssign and ds:vzlopmen+: of
conmercial aircr-aft is +5> imorova 9perating and manufac-
«uring efficiencies on its curra2nt models rather *“han
introduc*+ing 2ntirsly new aodels. Tha DC-3 ig a «win-je=,
short-+o-medium range t-anspor« da2s5ign2d4d +o5 opsrate effi-
1,230 DC-9s have
gn. The “D-80

2

—

ciently on relatively short routes. Nzarly
b2an ocdered during +*he l1ife of tha des
models are curzently in produc+ion. ¥DC fe=2l1s *ha+« *his is
*ha aircraf+ >f the futurs. The aim with <hz MD-80 is =9
inprove efficiencies and push down -osts without in+r-siucing
radical chargszs.

The DC-10 is a wida-body <ri-jz2¢ aircraf+ designed fo:
both medium aid long-rangs rou<as. Due “o variances in +hs

marke+ plac=2, impaired sales, 234vars2 publicity and -empec-

w
n

rary groundiny by the FAA as %“he rasul* 5f saveral aizcraf«
crashes, MDC deociiz2d in 2i1d4-1983 %> 3iscon+inu2 produc-ion
of “he commercial va2rsisn >f <%<he DZ-1) aircrafs. (I will
continue *o produce *h2 KC-10 tarkar/cargo version £or <hs
0.S. Air Perse.,) 1In its plac2, MDZ will int-oduce a deriv-
a*ive model, <+he MD-100. I+ is d2signed t5 a1o5ve medium *o
high capaci+y loads cver long-haul rou<=2s. This model is
sized betweea thz2 Boeing 767 and 747 aircraf+, on the
grounds “ha= <“he aircraf« will off2- bztt2r range flaxi-
bili+ “han *he 767 on medium zapaszi<y rou:2ss and more
efficient siz2 *han +he 747 cn lony range Zoutes [Ref. 12:
Pe 27)e The %D-100 will include a £21mily of modiels, sea<ing

270 *o0 387 passengers and offeriny 5,500 4o 7,200 mil=s of
raange, wi+h =2x=2nded vsrsions s:till ander s+udy. Typs

cer~ification i3z expec+ed in =sarly 1987, A key =9 <he
&

a
davelopment was <h2 availabili<y > znginz 1nodels Z:-om

w
beth Pra<t § dhi=a2y and 321neral Ela2c%cic, giving “he plane
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improved performance and 2fficiency above that availabls in
current enginss.

As noted above, the world-wiis air *“ransport industry
remained sceverly depress2d throujyhout 1982 because 0of
adverse aconoaic conditions aril, ip the 0U.S., the effects of
deregulation o€ airlines. Many airlines sustained heavy
losses in 1982 and are finling it incr2asingly 1ifficul% no*
only to ord=sr new aircraft bu+t alsd>, 1in some cases, *c be
able to take delivary of 2¢linsrs alrzady on ordec. In
adjusting to this si*ua+iosn, MDZ concluded agreemen=s %o
deliver 35 D2-9s under shor+ term operational leasas +o
Trans World Air Lines (TWA) and Aazrican Ai- Lines, This
approach, <“h>augh purposaly limi*=23 %5 snly =%vo cus=omers,
has acccamplished “hree impor«ant objectives, from MDC's
point of view:

a., I+ providas a way o5f get+iag n2aw jetliners in+«o
service Jespite the financial difficulties of
airliases, proviiing MDC a2 more efficient MD-80
produc+ion rate. I+ shoull be pnotz4d tha
Air Lines <cancellead “heir srdar 29 purchase Boeing
757 af+2r arrangemen: Jf ¢this lease with MDC
[(Ref. 13: p. 19].

b. By placing “he MD-80 with Aaszricarn and TIWA (*h=
world's third and €if“h lacges* airlines <respec-
tively), advantages in fuauzl =ffic s
con“r>l and passenger appeal would by recognized by
other po*sntial customers.

€. The astion will focus a*+*=2n*ion on the MD-80 as 2n
ecornomical altszrnative ia th2 150-passenger seat
class. Sxpand2d use of taz MD-30 is calculatel %o
make an 3ll-new airccaft s22m less at“ractive =9
airlires around “h2 world 'R2€f. 11: p. 31].
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The lease approach :involves risk, The l2ases =run Zfor
five years, af*er which *hey caa b2 rerewsd for thistsern
y=ars. Ther2 exists the possibility *h2 aizcraft involve
could be return=d a+t a “ime when th2y mighz no¢ be ezsil
sold or released to othar airlines, MDC believes *h2 risk

- is cutwz2ighed by the opportunis«i a

[}

5 <=he stra*=2g3y cperns
The agreement with Amer ican calls £3r MDC =5 share 3in +he
airlines' profits above a2 cer+ain lavel [(Ref. 3: p. 43]. 1I=
is repor+ted tha=< an investmernt o0f abosu: $700 aillicn over
+*he nex* *wo yszars will b2 -eqguirel for <he lzas=ss, wi<h on
fourth of +he amount comiag from sippoliers. The riskiness
of *he leases, basad on «he fact tha< %he aiclinzss ma n
down paymen+ and can mersly re“urn “he planes on
notice, was reflected by Staniard 5 Pso0r's Corporationls (S
&€ P) giving considera*ion to the psssible reduction of MDC's
credit ra+irng. S & P subsequantly %00k no action, however
[Ref. 14: p. 47,

- This type of l2ase is at«<ractiva %0 “hos2 2airlines “ha%
nsed efficient 9planes but canno+: affor £2 pay €for +¢henm.
. MDC feels +hat American Air Lines will, af«ar €

i
have paid betweern *wenty-fiva and fscty psarcsnt of
of “he aircraft and MDC will have depreciated “he planes *o
less than marke*+ value., The l2as23 aircraf- ware delivered

luded pilo* and crew

Q
‘s 4"-"-".':‘“ e

on *urn-key oo2rational l=asss, aad

:
«

‘.

’l.

inc
*caining as well 2s spar2 pacts. Ths *wdo 2irlines will
1

maintain the aircra®+ +o5 “he normal aicline s*andards.

D. LOCKHBED CORPORATION- LOCKHEED CALIFORNIA COMPANY

Lockheed is a major designer and pc-oducer of <echne-
L 1~gically advancsd defans2 systsms 3and 2quion=nt. T- is
Y
S0
o pcincipally 2a3ag2d in ths research, davelcpmen: 228 preduc-
jﬁ #ion of mili<acy aircraf<, missilss, spacscraf%, a2lectronic
ai sys-eas, aizcrafs servicas, cz23n vess2ls and un+il
o
o)
N
A
N
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r2cantly, productisan of commercial aic-crafes, Ccmmercial
aircraf+ wer2 manufactursd by th2 Lockh223 califorria
Coapany. A fast growing par* of Lockheed's businass is +<hs
overhaul, maiantenance, and serviziny of aircrac€s space
craft and eleztronic installa<ions.

Programs for the -0.S. governma2at, wmdst »f which zelate

+c rational 3i2fsase, accoun+2d fir 2igh%y vercen+ of *=h2
company's 1982 sales. Salas *o for2ign governaan+ts amoun+24
¢5 fifteen percent. Salss “c commercial customers mads up

+he remaining four percsnt

..l

Lockhzed stayed out of the initial je* <-ansport compe-
(7 as

»ition fought ba2tween Bo2ing )7 and Dougl
+arge¢ing the marke+ ins*ead with 13

which ini+jially fal+er=d because >f flight-handlirng ©prcb-

u'bcprop, ~Lhe Elzc+n,

lems. After rectification of thass 3esign »oroblems, <he
aircraf* became 2 success desviz2 being “h2 last 1largs
prop-driven aircraf+ +o b2 introduz231 as th: j2t-age began.
(The turboprop is still b2ing manafactured 2nd is used by
the U.S. Navy and its allia2s as th2 2-3C pa*rol crafe:.)
Lockheed decided to stay ou: of th= jst compe+ti+ion, bu+
was drawn int> <*he commercial aircraf: marke= with w
+the Superscnic Transport (SST) projyram. At
par~icipate in =he wide-body =ora, Lockhaed 2zn
competition with a tri-jet wide body aircraf:, equiped with
Rclls Royce engines. Competing 1icectly with Douglas,
Lockheed in<ryduced the L-1011 in 1968, whils Douglas was
in®roducing *h2 DIZ-10. Ini%ially th2 aircraft had siamiliar
leng*h, wid«h, wing-span, capaci*y, =c-angs, sp224d, =2nqina-
+hrust and s2a¢ mile costs, Both manufac+=nrers gran+sd
large concessions *o airlines for orisrs. It was a d:s*-uc-
+iv2 compe*i+tion for both airc-af< manufacturers. Al<hough
+he L-1011 was viawed as +the *echaizally suparisr aircraf:
iz W4as <he viztim 2€ a s3f+ airliasz marks:, a1nd quesfions
£

£-om pcospective buyers reliabilisy of i<s
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Rolls Royce eagines. Ths cost of a1 712w L-1011 was aporoxi-
mately $35 +c $40 million. Late Za 1981, Lockh=2cd arrnouncei
tha+ pronductison 5f +he L-1011 Tristar commercial je+«liner
would be phaszd »~ut by sarly 1984, after 15 y2ars and £2.5
billion in losses. Because of desprassed markst condi+ions,
thare 2appearad 1lit+¢le 1lik2lihood of achiaviag economic
L-1011 production levels bafore 1935. Th2 finanical conse-
quances of attempting ¢5 sus+tain productisn a2+ 1low lavels in
an*icipation 2€ a wmarke* apturn mais i+ nec2ssary %“o begin
phasing cut producticn. Lockh2ed, 1t <he ti
“ha phase-ou%, <rcaassured cus*omers <hat
contrac«ural zoamitments rala+ing t> sparz p
szrvices, Daring 1982, Lockhesd d2liverzd 14 Tris=acs,
Pive uni+s ar2 currontly =zompletia3y pro

orlars. Ccmplation cf <ha five uas51d aircraf: was consii-
ered advisable for +the 2fficisat 111 2conomic phase-ous of
th2 prograa, Lockheed has irdica%2d tha= i« would consider
reentering “he comamercial tTarspor- mick=a2% only 25 a subcon-
¢racetor or as a par*+icipant in a conssr+ium. R2€. 5: p. A
24].
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IV. THE COMMERCIAL AIBLINE INDUSTRY

A. TINTRODUCTION

In +his chaptar an osverview >f <he aizline indus<ry
along with factors which influenc2 th2 demand £for aircraf:
will be examiaegd.

There are a number of factors which ¢
purchase aircraf«, In addi<ion %> re+
advancements in technology also caus2 ail
obsolet2, Rejyulations suczh as +the ¥sise Con:r c
and “he deregulation of the airlin2 industry will require
aircrafs to be replaced prioz to full service. Bo+h of
*hese <c-equlations will be exaazia=d in this chapter.

Airlines continually striv2 *c obta “he lacgast return on
*heir investmen* in equipment,. Th2 largest 2lements o€

H

thair operating costs are curca2n+<ly £u2 and 1labor.
Airlines are making att2mpts to =o5n%zol *ths cd5st o0f *hese
elaments. Coun*2aring thase cost-con<rol <ffor*s, downward
pressure on revenues has iIncreas2d rscently due <o +he
d2ragulation-yenarated 2ntry of competing airlines into *he
marke+, as well as the abili+ty of thz ai-lin=ss o set fares.
Wilaspread fare =competi*ion betwean airlines has increasa
preassur2 “*o operate the most 2ffisiant 2quipmsnt, bu<t a
has causedi ths revenaes in the indus*ry +o dro
significantly.

The aizline industcy has, sinz2 i<s incep*icn, been a
highly ccmpe+itive, intansa2, risk-sri=n<tzd businsss, Tactly

airlines in many instanc2:s were cr2ated and -un by expansivs

32
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thinking, daring en*repra2neurs, many with ngi
Th

g 2
their acea c¢f expsr+ise ani primary in<erest. ine

airzli

m

pioneers derived self-satisfaction from grow:th, rather <han

from profit. The size of “he airlinz fleet was an indica-
+ion of +*heir success. The airlins industry has been a
grow*h industcy over *he past *hrez dacades,

The airline executives of +h2 1980°'s ars, in many
irstancess, mor=2 business o>riented, st-iving =2 maks money in
Yad times as well as g3>34. Tciay's airlins manager
concerned with such factors as yizl1, 15ad fac+ors and

tn

re“urn on inves<aent, The great <£financial ou*lays for
aircraf~ and ground equipma2nt, ta2 continual =2€f£icient us=
cf <+his equipaent, and the dealings with <he myriad of

investm2n+, 1l2gal and govarnmental impsiim=2nts would cause
the early pioneers to find frustration or perhaps fail in
the indus+ry of +oday. Carriar d2nand is intsrrelated wis

a number of factors heavily inflausnced by elemesnts no<«
wi«hin the control of *he airlines. Incidsn%s such 2s <he
ncrease in tha price of fuel, daregulation of +he airline

industry, and the emergenc2 of intarna“ional competition are

l.‘.

racent challenges facing the airline owners 2and managers.
These events have had profound =€

f25+ on iandividual airlines
2.

as well as *hs industry as a whol

B. THE AIRLINE INDUSTRY

In 1981, *he 0.S. schzduled airlin2 indus=ry experiencei
“he worst fipancial 1losszs in i+s ais-ory. Overall cper-
ating cos%s ramained high despi4e s5m2 s%abilization of fuel
prices, Airline deregulation cern:ribut2d %5 3xcessivs fare
arl route compe+itions ani subssquza* -educticns in rsvenne,
The recesssion ia the U.S. caused a3 -23uctisn ia be
nzss and leisare travel [R2f. 1: p. 77]}. U.5. carcisrs,
including opsra<ors other <+“han 3-a2dul2d 2i-lines, wars
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flying 3,973 aircraft as of 31 Dec2aber 1981, an increass

.—J
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4
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)

168 planes ovar 1980. Worldwide commercial air *rave
rienced a drop in passengers, whila2 air cazgs *on-miles
edg2d up slightly [Ref. 1: p. 78]. The following s2c*ions
will discuss c2rtain elem2nts of %“hs industry which affect
+h2 environm2rnt in which the aiclinss operatz and whict
genera+«e demand for épecific aricraf* capabilitiss.

pelo;

La]

1. Demari for

I
BN

a

[[k))

hr

Because of the advanced ag2: 5{ many o€ the airlinest
fleets, abou* forty percent of the total flez+ will probably
ne2d to be replaced in ~hs 1980s. Thzce are large variances
in the estimates of +he potential da2mand. Srandard and
Poor's Corperation estima*ed that if all planned programs
are realized, as much as $30 billion %o 380 billicn will be
span* on equioment in the nex+t decad2 (Ref. 15: P. 1 60].
Similarily, B8o5eing forecas*s indaustrcy-wide salas 2= 4,400

- new aircraf* t5> be sold daring “he parind 1983-1993, forty-
three percent of these long haul 1aod2ls, with a valus of
$157 billion at 1983 prices. (Ref. 6: p. 59]. Projac+ions
cf the world commercial aircraf: market for +he coming
dacade remain high; the need €£5r new an replacement
airzcraf: has not diminishsd, only th2 airlinss abilisy %o
pay.

International 2irlipes provide a greza* deal of

! coapeti=ion to =he U.S. carriars, vying f£or passenger

t-affic throughout the world. It
tional carriers will account for

s 2xpect2d4 tha“ interna-
or2 *han half of futurs

2 o8 -

commercial aircraf+ sales. Mos* iate2rna*ional cacriers are

raticral airlines receiving financial backing frecm +heirs
governments such as subsilized eoxport credi<ss <+«o purchase

aircraf« and support equipment.
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There is much conjecturs =c-23ariing the even<ual

AN WY 4

I equipment aix of airlines. Saveral forces ace propalling
equipment replacemen* dscisions:

O

a. The n2e2ds 5f the airlines %> raspond %> rising

. AR

operating costs,

b. The likelihood “hat passengar and cargo +*z-affic
will con*inue to grow over an =2xt3nded psriog,

c. Increasing obsolescence of sla2ments of the existing
fleet, andi

Marketing ability o€ airlinss to at%*rac* passengers.

[« 1]
.

PRI

Airlines are insisting +that <rade-ins now play 2
graa+er role in “he purchase of new aircraft. While this is
N not a new procedurs, t he volume 2f aircraf* wused as
e-ins has required th: manufacturars to devote 2 greater
e of their sales effor“s <+o wmarketing “hzse assets.
raf+ manufac“urers ars now taking as trads-irs, models

r +han their own, as well as sglling <+hesz used
aircraf-. This is a recent changs in “h2ir saless stratagy.
source estimates that thirteen p2rcsant of <+he worldt's
lacge aircraft are for sale. Th2 manufacturscs are well
suited ~0 market the aircrafs:, with their world-wide sales
forces and contacts +hroughcut <+h2 marke+“placs. The manu-

LT T T,

facturers have recently found it necessary to creat
divisions or i2partments to market “ha used aircraf+, An
important salas point for the buyers of +the used aircraf* is k

tha< *“he manufacturers have agre21 to support +hei own

It

<2 aTaTa s

aircraf:, reyardless of which manifacturer sells <he craf«.
- (Raf. 16: p. 25]. The b2nefi%s t> zn airline 5f¢ purchasing
: used ai-craft are tha* “h2y are usually less 2xpensive *“han
) nav ircraf+, and +ha+ +hey ar2 iamedia-z2ly available,
: 3caing 737 and Douglas DC-9, smallas =win-je+ aircr-afs, ac2

.
.
’
g
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curren+ly ir demand by “he deregulation-gensrated aic-lines
because they are fuel 2fficient, 1r2 opsrateld by only “ws
pilots, and *isy 2asily fit in%*o planna24 markets.

When introducing a new 1adial, “he manufac-urer
actively promd>tes the aircraf*, at-ampting to gsnerate s
by offering special conc2ssions &2 ths fizs+t purcha
rzaforred to as the launch cus“om=zr. The manufac4urer is
willing *o mike these concessions bzacause he
initial =sales in order to comm2nz2 produz+isn, Befora
placing an orlsr, an aizline mus: analyze i<s requirements
and decide whather +*o purchase airsraft ia order %o expand
capacity or ra2tirs less 2fficiant aircraf-. d4ter possibls
decisions are to investigate the us2d aircraft marke: or 42
pos-pone +the surchase entirely.

once 3a3ciding to purchase 12w aircraft “he s«-ategy
of *he airlinss is influenced by prdjac=ions of opera*ions,
aircraf: acquistions, aircrafs zaployment 2and re+tirement
what produc=ivi+ty will be, and how aircraf* purchases can b2
financed. Manufacturers assist airlinss by +=2king an active
rcle in +his stratagic planrning. The produc+tiviz of an
aircraf« is based on i¢s flights p2c day 2nd sza*ing config-
ura+<ion. Tha pesrcentage of seats occupied on a
flight, tec-med load fac*d>r, is us2d as 2 basic measure for
profit and loss. The higher “he lsad factor, the higher
profitabili+y, Potar%ial load fac%d>rs ar=2 a primary consid-
eration of airlines seeking new 2juipmen:, al+“hough mors
emphasis is now being placed on yialds, 2C rCevenue par
passengsr mila, If <+he size of an aircraf: is increaseq,
airlines expect %o have lower operatiny costs; 3as “he number
of people carriad increasss, +the <zo5st of transpor+ing each
passenger (passenger s2a% mila) 35=s dowr, provided “ha*

endugh seats are actually £illed. i% is said, -haz =-affic
equals profie, Foz each one percant increass in wraffic,
$3597 aillion a y=2ar in additional ravanusz is generateqd
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(Ref. 6: p. 51]. As not2d above, 2irlines n=224 *¢c raclac
n

D

equipnmen=, The ability o purchass n=w aiccraft is dep

den- on achieving increas2s in revsnaes.

2. Fares and Macket

[TED
R4
1o}

Airlines need ajejyunate faras <og=z+her wi*h passenger
s2a* miles to maintain thzir yis2lds or revenue per passenger
mile, ar injus*cy-wids me2asurs. Th2 industry yield was
11.76 cants psr passengar mile in 1382, compar=d wi+th 12.35
cznts in 1981, which was alsc coasidarad a ps>r year, In
adji+ion *o entry and rout2 structare changas, dersgulatisn
allows a free marke* envi-onment for fare se++ina. Airlines
ina “he recent past have hal +to slasa farss to ra2main compet-
i*ive with c*a2r airlines, as well as at%2mpt *o0 incraass
passenger seat miles flown. Sev2aty-2ight parcent of %he
ravenue passeiger miles £lown in <h2 U.S. in 139832, were fars
discoun=ed, up f£from seventy-cne percant Ia 1981, and fif:y-
seven percent in 1980 (Ref. 17: p. %].

Deresgula=ion eliminated “h2 natiosnal fare structure
which had exis+ed prior +*> +he ac:k. Sever2 price compe+i-
tion reflec*el in widespr2ad fare cut*ing by airlines has
diluted yields ani retarded revenu2 growth., Tha fare reduc-
*ions ace usel as a *o0ol to attract «raffic, In light of

+ha cur-cent 2nvironment airlines have reduced fares for 2

number »f reasons:

a. A new airline at“zmpting t> 3ain a f£oo+hold irn an
e

v
xisting route,

b. An sstablished airline expaaldiag out In*> a naw
“er-itory or cthzrwise r2spd>ading ¢5 th2 new compe-

“i*icn and seeking %*c a=tract ztraffic, and

c. An 2irline in sevsre financial stzaits attempting %o
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25 obtaia cash %o naintain debt =z=2payments [Ref. 15: p.
;':“; A U6}

(” Airline marketing centers 2round dJdet2rwmining +hs
;ﬁ n22ds and wants of existin and pstantial passsngers. The
if fara for air travel has bsen set by 1 marksting stra*t=qy, as
0 i« acts as ar affec*tive =501 +o increase markes%t shars. In
o addi+icn to fares, airlin2 promotisns usually 3=2al with the
f{ airline's sch2duls, =ypes of aircraf“ or servicss available.
if Aro*her markszting tool Is +he =ca3s2rvation sys+enm. The
;5 racent fare discounting and rouz2 =s2struc-urin by <+he
o airlines has put pressure sn thess srganiza<ions to previie
jﬁ up--o-date informaticn on fares, schedules and services.
Zg: Prior to deregulation, schedule was *he aspect of servics
if which genera+2d market share. In “hs pos+«-dereguala+ion
= environment a combination of fares, scha2dules and +ype o€
Ei alrcraf« are +h2 important forcas driving share. Th2
;% marke+ting elsment of airlines ace becoming *he Jominats
o force in +heir management, with 32ngireering ard £inance
e +aking a back s=2at. Praquently =zquipment dazcisions ars
i based on macketing factors. ([Ref. 9: p. 83). Ther=2 is a
5} bandwagon eff2ct among ths aiclinss; ~hey havz “0 have tha
- besz and latast eoquipment *c off2r potantial passengers,
ﬁS parceiving +t+ha adii+ions #4111l add prastige <o the airline,
%ﬂz This effect is limited by +he airlina's ability +o pay for
i% the equipmen+,

" 3. Regulatory Epvironaen:
'33 The Airline Der=gula“ion Azt 5f£ 1978 substan+ially
<$‘ amended “he Airline Act >f 1938. The csarlisr ac* astab-
%;' lished “he Civil Aercnau+ics Beard (CAB), i*s policies and
‘ﬁy authori+y. The CAB encouraged and assisted in developing
Ef +*he air transport industcy, as well as providing protzction
%ﬂ against un€ai- and ccmpstitive opractices. Anmorg o*her
RS
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things “he 1978 act providas are inlimized freedom 0f en=ry
into and exit from domestic rou+2s, 2 n

inlustry for new carriers, allowiay a

ard ensuring continved air servica ¢t
Th2 act vas 21iazed a* providing bet«zr:
t5 flyars, allowing the laws of coapa<i
t23ic decisions by the airlines.

Despi*e the passage and iaplsmen<ation of <he
Airline Derejulatior Act, air traaspor®a4ion i~ g=ill
subja2ct *o 2xtensive fz23eral =c-=z23ulation, The Fedaral

Avia+tion Admiiis“ratiorn (FAA) proviiss discipline ard guidas
flying ogera+ions generally, incluiing contzol of navigable

air space, £ligh%t personnel, airc-af+s cer<ifica-ion and
mainten-ance, The CAB 1leals with fair «rais, consumar
protection and antitrus+ mattsrs, The National
Transpor+ation Safaty Board (NTSB) investigatas accidents

involving aircras:,

A key “o operatingy <efficizacy under Adsr=qula-ion is
“ha ability t> shift ¢o prefita couzes, I+ has be2n
shown <*“ha+ grea*er aircraf*+ u+i ation ra%as or average
hours flown par day per aircraft, <can be achiaved by estab-
lishing hub and spoke rout2 systems. By set~ing up numercus

incoming and outgoing €lights £f-om one ¢zntral hub, a

carriaer can iiprove load factors by cr=2azing a feeder sys=tam
whareby passengers fly into the airline's hub and then are
€29 %0 2u*gciag flights on +heir way =9 £inal des+ina*iors.
Prom *he hub s2perator's poin“ £ viaw, hopefully on +the same
airline. Th2 hubs are c2anters c¢f aizlins aceiviey and mav
in=lude *he airlinets adimins+~ca%ion 0ffices, Maintarancs
cen+er, and home port for fligh* zraws, The hub =2n
system generatss increaszd d2mani Zor smallsr sh
medium haul aizcraft +ha-< woulld nd>*t b2z 2conomizil con zi-her

shoz%-spokae or long-haul rou+es,

39
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The Noise Zon%rol Act of 1372 2mpowar23d <he Fad =:
establish comnprehensive noise r23ula*ions 2nd s<+arndacds
applicable “o aircraft manufacturiay and oparati b
late 1976, <+ae FAA issuzd regulations requircing
compliance of exis+ting aircraf: with stcict noise linmizxs,
Thase regula*tions were applicables t> n=aw af
wsr2 in+recducad. Four engine conazrcial
*o comply by 1 January 1985, thre2 2n3ins ¢
small commurity service =zxemp%ion provides for relief ¢
small (%wo engine) jats wi< csr=alin s<ipul
Compliance with “*h2 regulation has rc=23uized zhs 2irlines +o
make =xpensive acoustical modifications or =wz-2ngining of
car%ain aircraft models at various 1l2vels of 2xpense. Onsz
airline <cbserved <*“hat th2 modifizaziosns produce r=duceld
aiccraf: efficiency and opesrational parzfsrmancz by adding %o
aircraf-s emoty w2ight and increasing fusl consumption
[(Ref. 18: p.4].

4.

g

It~

e
-

P

no

ot

he factor which has plac2d 3s1z2nds on the
airlines for fleet moderniza“ion is tha cost of fuel and ¢he
desire *o control <cos-= per passsngar mils by =2mploying

fu2l-efficient equipment. Historically esach new generation
of aircraft has lower operating costs, Fuzl <©5sts accoun*®
for a large 2or%ion of an aizlins's operating «costs. In

1973, airlires paid eleven c2n%ts par 3Jallon 2% fuel or abnu<
twsnty vercsent 5f +their direct operating costs. By 1980 <h=
czs+* 0f fuel exceeded $1.00 per gallon, absorhing over
thiz*y percent of the 2irline's dir=ct opera+ing cos%s ani
was *hus a majos source 9£ downward pressure on airline's
profi«s in +h2 1970s. A 2n2 cen* irop in fuszl prices 4rans
lat2s in%4o an annual savings of abou+ $100 wmillion for th2

industzy as a whola During 1982, £fu2l pric=2s s*abilized

and declined sliqhtly.

49
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As an example, luring 1982, Delta Air Linzs as2d
1,078.4 wmillisn gallons of fuel, at a ccst of 31,078
million, or 27.9 percent of its oparating expensz, down €zom
31.9 percer+ in 1981 (Ref. 19: p.6]. During =h2 same pziog,
United Air Lines used 1,290 ailliosn 3allons »9f fual =z« a
ccst of $1,29C millisn or 27.1 percent o€ operating
expenses, down from 28.7 parcent ia 1981. [Ref. 20: p. u]
Airlines have generally projected d=clining fu2l cos«s for

+ha immedia+e fu<ure.

S. Capacity

U.S. airlines, af+er a profitablz pario n
mid-1970s, began to rze-s2quip, an 2:ction which had been post-
ponaed for years. Nins<2en seventiy-saver was a2 good year,
with upward trends in aircraft passengers and f-2igh-,
Airlines pr=dicted continued grow:h. They sough* ou* the
mcst *echnologically advanced equipmant and placed subs“an-
tial orders.

As a resul%t of ~“ha2se purchases and +he §ubsequent
drop in air travel, +h2re is ur:ently dvarcapaci«y in
existing fleets as well as an exs2ss supply irn *he us23
aircraf- ma-k2t, primarily in lon3y-haul widz-~body aizcraf:,
I~ is estimatad tha% ten percen% >f the wide body flee= is
for sal2 in +“he used aircraft markat, The price for usad
narcow body aircra€ft has fallen als> [Ref. 15: P. A 26].
Some airlines s=xpact “0 gat a highzsr r2turn on investmernt by
purchasing lat2 model, r=zadily available, wus2d aizc-afs a+
discoun+ prices +han by %taking delivary of 2 15re expernsive
new rcraf«,

6. abor

The aivaerse operating enviconman% pravailing in %he
early 1980's £forced +he industry 5 <aks 131 close look a=+

cos* 3, They ssugh* <2 improv2 3Jparatiag 3mactgias Hy
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increasing <hs oroductivity of <h3 labor forcs. Lav2E%s

n
2
3

w2r2 institu+2d4, alorg with wage frezzes and reductiorn
exchange for profi+ sharing and stock ownership. Al+«hough
labor <costs as a percan*age of <+>5tal opsrating cos*s
dsclined to *hir+y-five psrcert in 1981, down from for<y-six

1
percent in 1971, <the cost of averajys wages and benefits pe

&

(2]

employee more +than #-iplsd to $37,000. Unions appear +o
ni

7,
realize both the threat of worseniay financial conrndi<ions of
*d

+*+hs major 2irlines and “he need aprove profi+ marcagins.

Changes in work culss aimed at :aising produc4iviey thavz
be2n negotiata4d.

7. Pinancss
Currently <the key %o aircraf+ salss is +h2
financing package. Orlers are beiny booked 51 “2rms manu-
faz+turers would nd>t consider in g5>1 tinmes. Por example,

Bas-~ern Air Lines' selection as th2 launch customer for <he
852ing 757 +ook an extrasrdinary =2ffort by both lenders and
+he manufactarers of +h2 aircraf:t and +h=z 2ngine (Rolls
Reyce) (Ref. 13: p 19]. Eastera, although regard=d as 1
financially overextended airlins, has assumed an aggressivs

rategy in s2eking prcfi¢s. They ar2 apparsntly relyinag on
fuel efficienzy and *the marketing 2ff2cts of a new aircraf:
+5 help *hem pay for the zraf*. Rzzen=ly Boesingy, as well as
“he other manufacturers, have had +h2 pressur2 52f European
poli¢ical and business s%rateqy, namely Airbus, <c contend
witsh and were thus amenablz <o favorable fianacsial “erms for

Bastern

Airlines are insisting <hat trade-ins are a par+t of
<h2 purchase sackags. Becaus?2 manifacturers ars de«ermined
+2 sell “he naw models, =such as zh2 7"7< and ¥D-80s, *hey
ara mor:z Tespidnsivs *+o such demanis. Whils <“rade-ins ars

N not a nevw part 2% *he salss oro

hﬁ has increased, <+hus pressuring <h2 manufaceursc *o @O *he
L 1e2d uni<s 2s w21l as continue %5 3211 4he n=w zrcduets.

n
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In addicisn <“o n=w equipmsnt, aiclinas need €undz
for debt retiremsnt and payment 5f dividends +c s<ock-
holders. Curr=ntly the bulk 9f %h2 2xt2rpal <finzrncing is
capi+*al leasing and debt. Since Augus* 1982, <“he airl
injustry has raised n=zarly $1 billion from *he sales

/A AR  FARMA MO

common and pre2ferr=d stock and convar<zbla dszb: ins-rumens

Leasing promises %o continue €3 b2 a majar so
: financinrg of new aircraf:, par<icularly advan-ageous for
- carciers wi-h weak balancs she2*s., Anothzr incantive <o <zhe

. us2 of leasing acrangemen“s is %he

. to use inves<tment tax credits. T antiva s offered
g by +he ©Safe Harbor easing provision of 4he Economic
- Racovery Tax Act of 1981, In adli+isn speszational lesasszs,

S
such as *hose cr=2ated by MDC, <hsrz is a2 lary=s mark=s* for
u £

T
third pac-ty lsasing. Companies purchase <he actual aircraf+
ceivin

N and 1lsase *c¢ tha airlinsz, receiving <he iavastment <+ax
. cr2diss as well as deprzsciation benzfi:s. Rec2n+ly forsign
A banks and commercial concarnas besamz activaly involved in

¥ this tyve of investment =ransaction.
American Air Lipas' Senior Vice ©Przsident and
Trc2asursr, John DPope, r2flected on ths operazing leas

DDA

American and IWA 2ntered into with Doujylas:

: "In *he fu*ire aircraft manufacstirars mus< assum=2 qoTe
. 9 +he owna:sﬁlp risk 2rd must wock hazdet “o con<recl
" “heir ces*s in an effort to praiucz 3 produc: +ha+ is
- more affordable" [Ref. 13: p. 21)].
Jchn Pope is consider2d *+o be onz 3% <h2 mos: irnnovative
. financiers in *he airline izdus<r-y. His vizws mos+ likely
i r=flect “he views of *h2 airclins iajus%cy 2231 placs 24di-
: #ional pressuc2 oS5n *he manufaceursrcs. The indus%ry f=21lls
+ha+ +<he cos* of aircraf« arc: so 3r=2a: that »nly with manu-
fazsyrec's vacticipa<ion and <he availabilisy -f c-2a+ivs

)
S R N

€inancing scha2aes, #3112 +hsy abls =5 z2£f€273 2o purchase

43

q
e
-
0
'
]
.
'
o
+
L4




aircraf+. The opposing poin%t of viaw is +that if airlines
can get +their costs under ccnzrol while elinm

racent detrimental cocmpetition for macke: share, <“hey migh+
bz in a be<%2r positison to firnance aircraf< purchases by
conventionral means.

4u

P NI A ot L
PP TP TP TP R IS T R P e Y




e e T g e TR e WL Y. v re hd Lo -
. Setat oL AR ARt A A E A A A RS A b S A Sl S A A S AT IO S-S S O v S e aC i e M - 28 |

A. INTRODUCTION

As can be seen from the previsus chapters, +he ai-craf+
maaufacturing business is ccmplex, dynamic 2a=4d

environmen*t in which to oparate. Ia2 iandustry is ch
iz24 by int=2nse rivalry and uncertainty. Thers i
good deal of risk in the zommercial ai-craf+ business. Ths
aircraf:= manafacturers strive %o develop and produce an
airplane which provides %he la“est r=finemen~s and £ills <hs
needs of +he marketplace. Th2y 24%~2mpt 40 35211 as many of

p
*h2 aircraf“ as psssible, seeking :h= break sven poin<. Ths
c

irlines prefzr +3 deal with two 2 =hr=2e manufacturers in
ordsr +o avoil becoming captive o any one 5€¥ “hen. Thair
ability <+o0 maks +the necassary hug2 capital ou+lays is

limi+*ed by many 2lements over which “h=2y havs no con%rol.
Th: contract f£o>r an aircraft is the document wused *o allo-
& cate risk among <“he parties <o th2 <%transaction. This
chapter will pr2sent a look at +th2 formulaticn of +he
con+racts in use +thrtoughout *he iadus=::cy, “he par+icular
policies and procedures applied ia <“he irdus*ry <o manage
+ha conzrac+, and the practices 1sed in =he indus<cy %o
proceed from identifica«ion of a prispac+: to *h2 reaching of
ar agreamen*, The points offerel “hroughout <“his chap=er
ace viewed by the2 author as general inius<cy practices., The
21

ot

1tzact used hsce, 23f27s o 2 oazmuta<ion of
1

+h2 con“rac%s an

=vm industcy ¢
con“ract ar=iclss in 1se by *hs +*hz=e U.S,

maniafac-urers.

us
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B. CONTRACT PORMULATION

The following sections present an 2xamina<ion of vacious
points upon which contracts for aircraf¢ are commonly bzas=z4d.
Ssveral features Adistinguish contracts employed “hroughou+*
+he indus*ry from ccntra:ts used ia 2ther business entzr-
prises, Prc forma or standard contracts hava bean devaloped
by manufac*urers and car b2 modifi=2l1 by =2aploymer+ of 13
unique instrusan+ called a2 side let:ar. Con%rac=s £f¢or mcs*
business “ransac*ions in *he Uni+21 S+<ates arz based on *as
Uniform Commersial Code,*he us2 of which promct2s uriformi«y
undsr *<he laws apvolicable *0 businsss tcansac+isns.
Alzcraft are built in accocdance with a specifica«ion which
includes performance expzc*ed of <+h2 crafs. The Fadzral
Avia*+ion Admiiis+ration (FAA) cer+tifies of
the craf+ for its in+tendeil purpose, based on rzvizw of “he
specification, =<h2 assembly process, and 2 £ligh* in
tisn, Other topics discussed in =<his sec=<ion, inc
terface agrzemants, buyar furnishizd or dssigna+ed =2qui

|4
.

a2
»

nt, and service life pdylicies, which the bayer will us2
*hroughout *he lifa of th2 aircraf-.

1. ZIhe

1o

LR 2 Yo
sracs

r

In =he aerospace industry, th2s term contract, sales

!

[t

agreemen+, and purchase agr2emsnt ar2 used intszchangeably.
Th2 provisions of a con“ract for an aircraf* are basedi on
+*+he Oniform Commercial Ceda (UCCQ) "Ra2f. 21], which is 2
leg®l <code guiding commarcial triasac*tions in “he Uni*e

..h

Sta+es, Beciuss the UCC is, in a sense, “he ra2gqula*tion for
*he sales contracts of aircrafs, 2a firther =2xplara<ion of
+he Code will be providsd below.

In *his chapter, the au*hor =cefers %5 <he documen+
1sed ir +he industcy as b:ing 2 coatract becansz *his is +he

lz3i<imate <erm 2and alsc to proviis 3 sense oI centinuizy

46
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+*hroughou* th2 chapter. In *hs 0CZ, Sec+ion 1-201(23),

agreement is defined as:

", .. sthe bargain of the partiss in fac® as found in

their larquage o9r by imolicazisn £from o<her ciccum-

s+tances including ccurss of deallng 5r usage of “<rad=s or
el by +th2 C3da2."

course of parformance as previd

On <he othe=- hand in Sec+ion 1-201(11), copzirzacg:z is 22€ine1d

as:
"The +ctal 1=2gal oblijation waish <c:sul%s_ from +*he
parties'! agra2ement as affec+ad by *h2 Code and any o*hsr
applicable ' rules of law.,"

Agreement is thus used by the Codz o dzscribe +<he procszss,
such as negotiatisns through words >r 3c*s, r-2sul“ing in <%he
par-ies reaching a bargain, in oth2r words 2 a22ting of <+h=
minds., I+ has a much broader meaning <+<han <h2 <“eorm
con+rac*, A contact flows from %=ais bargain and lays down
*hs 1l2gal obligations of each of the par+iss under +his
bargain. I+ may be oral o9r writt2a and is +<hz legal ra2la-

+isnship regacrdiag the rights and 3uzies ¢cf <hz “vwo pac:iszs
“c =he bargain, In this chapter, th2 t2rm, basic contrac:
will refer <o +hs initial contrac=t 2a:2r2d into by “he *=wo
par-ies, This 1is net a *ype of ssnzzacz, bu:t is only 2
phrase o0 indicate <the con*rac+ which was crsa=sed from the
ini*ial agreemen* “o purchase or l2as2 airccafs, Elements
of -his basic contract may be changszd by amendmen* modi fi-
caticn, cr by a <fora of agreemeat :called 2 <side le<=ar.

ide le+ters 4ill be discussed in S=ac-i

wn
-

o
basic ccn*tract as well 2s amendmea*s and nmordific
cequired *o b2 filed with the FAA.
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> 2. Ihe Uniform Commargial Cod:
The Oniform Commercial Cods (UCC) [Ref. 21] is <hs

rasult of a projec*t commenc2d ia 1938 by +he Na<ional
Conference of Commissionzrs on Uaiform S«ate Law zand <+he
Am2rican Law Iastitute and was *h2 fizs+ effort *o
gate a comprehansive act covering =he en=irs €£izld of

commercial +transactions. Various 3ra€+s and revisions
published from 1952 <through 1957, Trh2 rssul= was <h2 o
cation of <he Cod2 under the +i%l2 "1957 0fficial ®
The la<as+ edition of ths Uniform Zommerzcial <Zode is known
as *he "1962 Dfficial Edition." I+ aus:t b= r=zaliz=4 -ha%
th2 exact ZIntsrpretatison o€ “he C>32 will not be found in
+*he Cod2 itself, bu¢ rather in <h2 cour+ decisions inzer-
pr2ting the C>de [Raf, 22: p. 11].

The UCC, based orn common law, determi

(D

s *he righ+s

and obliga+tioas »f <+he parties o a2 commercial “ransac+-ion

. or the basis of fairness and r=ass>nablaness, ian 1ligh+ of

accepted business practicss. The District of Columbia and

2ach sta*e of the union, 2xcept Louisianz, has adoep-ed <he

Cods. Louisiana has no+ adopted -“hz Zode becausa “he s=ats

law is based >n French Law, rather than English Commcn Law.

2 Th2 applicatisn of “he Co3e by “hess jurisdicticns provides

. scme degree 0f predictability, 2although =2ach sta*=s als»

N aoplies a series 5f statutes affacting the CZode's various

by sections. Each s*ate's varsion varias <o som2 degrez frem

g +hs 1962 0f€izial Edi<ion. The Code consis+ts of +en arti-
N

cles dealing with *he rijhts and obliga*ions »o5f pac=ias in

P

P

commercial *ransactions. Bach artizl2 3is brokzn dcwn ianto

e e

s2ctions and 2ach sec+tion is £91l5w231 by a cona=n=<. These

»

Py n
ALY S S W

comments, which wvary in leng<h froa a singles s
v

avaral pages, contain informa*ion 3Is3aling
ttez of the pacticnlar s54de saction, {

S
2
e g

:

B
"33n2ral Provisions," stis:zs =hsz pur

r
l.-

7
v

._0
1]

c

-
du

1
212 a2s follcws:

0
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“To simglifg, clarify, and mecdernize <he law governing
commercial transac+iohis;, +to perait =h=2 con%inuéd expan-
sion of ccmaercial practices +hrough custom, usage angd
agreement of th2 artizag; . and t> maks unifsrcm ths law
among the wvarious gurlsdzctlons" “R2f. 24: p.23].

Article 2, -enti+l2d4: "sSalas," is th=s ar*icls which
is applied i1 business +transac=iosns and acound which *he
con-ract documen* for an aircrafs is basad. By ard large,
+ha Code is dJesigned ¢> 2i4d in ascertaining the intzn+ions
of ~he par*ies to a contrazt, 2and wh2n ascer%aired, +ha* 2
contrac= was intanded, give force 224 effec<t to> “he agres-
ment., The cdde 1is +ransaction orian%ed ra*thsr +han 1legal
ccacep* oriented [Ref. 24: p. 28]. Throughou= %his chap+er,
rafsrence will be made to the Code w#ith “his auther identif-
ying the influenc2 or articles or clauses of *h2 indus*“ries'
pro forma contracts, Th2 scope of *ha Co>de als> applies +9
transac+ions between partias whare 1l2ases rather +han salss
t-ansac*icns are conducteld. When 123ling wi<h interra+iosnal
airlines, U.S. aircraft nanufactucars specifically sta*+2 in
+ha con“ract +hat ¢the agrsemen* is basad on the laws of a
c2r%ain sta<e of the Uni+*=2d S%ta+tes, invoking the choicz of
law withir the UCC. Ths ac*ions of %the pactia2s ars “hus
governed by +hs UCC.

3. The Pco Porma

(o]
(=]
[ 4
2]
Fel]
(9]

ct

The contract documa2n*s usel <hroughdsut *he indus<ry
ar2 qui<e similiar among “he major coame-cial aircra€* manu-
facturers, Sactions or clauses of th2 contract are referred
to as acticles throughou*t the industry. The contert of +he
irdividual articles of *he con*ract 3ocumen% vary <o some
degree, bu* similiar issues are covared sither in a basic
con*ract or axhibits or annexes a:ttached &5 +k? Dbasic
contrac+, Thz constrzact £5z an aiccraf+ usually consis<s cf
200 or mcze pages, 3iacluding 412 basic son4zact olus

exhibi+ts which de+ail suppor= prograas ohs oztcduc+
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TE assurances. Pro forma contracts ar: formulated by “he indi-
? vidual manufacturzers over a period 2f tims and reflec+ +hair
; irdividnal experisnces, intarests and desires for con%rac-
% 4 tural coveraga. Using th2 pro f£orma conirac<, manufacsurers
: and their customers creats pac*s which are int2nded %o las+
2 . +he 1if= of the prograa. The priszs ar<icls is usually “h=
only section of the‘pra forma centract updated rsgularcly,
: because *he base price of the airsrafs is tiz23 <«o ¢tha rate
;: of inflation and arrived a* by *“h2 applica“ion o€ cec%airn
N formulas. The process us3d “o establish “ha son=-act prics
will be examined in +the nex* chaptar. An incidenrs or 2
EZ ccisis in the world affecting ¢he airlins indus%cy car cause
ﬁ tha att2ntion 2f both buyar and sallac 5 be shifeed. An
*; occurence such as the fuel crisis 1a +the 1i3-1970's plac=d 2
- gr2a+ deal of emphasis on “he perfsrmancs gJuarsu<ee provi-
g sions of coantrac=s. Caurzantly, financing elaments of <h:
g contrac- have the spctligh¢.
L When 3 majufacturer irtroduceas a new ad5del, he my
. a* “hat *time 2ls> in*troduce chang2s or refizs2aents =0 *he
‘3 pro forma contract for +that model. These altarations will
if b2 based cn changas he believes th2 iniustry is 2xpecting or
4 has expressel a Jdesire for, The2s3a changes may also be
ut brought about to modify risk allocation o5r expdsurce. - is
j an innovative process. The manufactucars push 2ach cther by
y introducing contrac+ articles or :clauses which cause buyers
> seek similiar contrac*t condit¢ions from ths o+ther manufac-
§ turers. Contract az*icles dealingy with wacran+y, spars
) par~s, and product support are ar21s curren*ly being scru-
;: +izized Ly bdsth buyers and sellars for chaage. Ths
- manufacturer is also sensitive o0 %13 intares+s 2f ccncerned
e’ associazions or groups, such as *“he Air Traasocr*
2 Associa“ion of America (ATA), a “rais associa<ion. Lobbyving
y effor+ts by ATA as well as o+her parsuisivs 2ssd>cia<iones and
% groups iacluada nforming “he amanufac<irars what changes in
e
N
s 50
<
S

" - - - - S e e - - e . - - P - N
R O T P R P N S I e o - - T
T, T e DR I - e e N . )l N NS

St
at o 2 8

e et e e e T .t - c e . TN e e - DA Do Wy .- -
DFR PR TSRS S S S SO AT N G G0 S S AL PRy I W WA 0 o IR S SR U, Tl U S AR St S PP L R I



L SR I I R T S I I R L S N O o D A oS o A o A 2 A A L A L R A i el o it e
- R e )

- . - S
3]
]
- con<rac% 2lzmants association membars £2el are in <hz hes*
- interaes*s of the industry.

As foand in most commercial sales <coneracts, <hs
” industry contract has provisions €or contract asdifica+ions
i or amendmen<s. The OCC, Section 2-209 (1), prcvides ~hat
: there is no requiremen*t for consiisration whan wmodifving 2
contrac*. The industry uses no-cost modificatisns fo- some
- changes to terms 5r condi<ions of the con«rac+. 0f cours=,
*he na*ure of the change dic*a*es th2 nsed £>3r considara-
at tion, which would be negotia-23 between *he pacr*ies.
Modificatiors are commonly used, f£for exaapls, o add

.- aircraf+ or t> change dslivery scha2lalzs.

> 4. side Letsers
Q Sigrel contracts are requir2d4 to be filsd with <+he
g FAA and, as such, become a par% of th2 public rzcord avail-
: able for scrutiny by any in*erest2d party, which certainly
. includes “he competition. An instrua2nt used throughout “he

? indus¢ry o varying degress is a form of agresment callzd 2

< side leatter. Side letters con*taia agreements which aagment
:ﬁ th2 contrac* and can, in fact, ava2r-ide an elament o0f %h2
' basic ccn*ract. The actual side la2ttecs are simple bilat-
‘: eral la24ter agreements be-ween “he buy=2r and ssller and arz
. normally no* filed as a matter of public recori. They can
:S cover any elenent o€ “hs con:trac* as w2ll as matters ou*siia
the contrac*. The agraema2n+ts contain2d in “h2a side le+t<ars
S ar2, in many instances, incen*ives in making +*hs sale. Thay

can make special concessions on %12 parct of the manufac-

»
D]
" s Ta Al

+yurer. A normal sales agre2ment f5r a large number of

1igha
[1 ]
'l-
(a1}
a
1
m

micht contain as many as fifey si
F

X “ha 1ifz cf “he program. The vaziaty of

Sf d2signed to lower the cost of <+<he 23juipment “c “h2 aizlira.
» Examples of issues which could b2 <“hs subjzct cf€ siis
f la3t%ers are mdnexary allowances nn  2ach aircrwafs, a credis
:;
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me2morandum +5 be applied agains: <he purchase of s»ars
par+~s, op*tions for addi+ional aircrafs z¢

gzants for ground support equipment, or promotional agree-
ments [Ref. 9: p. 54 ). At onz tim=z =2l2:msnts of =he

curren+tly usel pro forma contracts, such 2a

s
'.

in

Y

s
policy and warranty repair, were 1included in
side 1latter issues. Individual wmarufac*u
various levels of servize or repair, <con<inually
*2 2n+¢ice an airline *o parchase aircraf«,

Ar ipiication of what “vype 3>f agre=zman<s are reached
and included in side lettars is offsr2d by <he details »
racent sale. As a sal2s incenti b
provided Eas%a2rn n
compensating the airline for a propor
+h2 cost to co2rate the two hundr=d-for+

~ D
(7]
w
N
or
= O
'J
(¥ ]
o
[«
n
Y
]
[#9)
(=]

[ N ]

aircraf< purchased and ths cost t5 o>parat=2 an aircraf:t wi+

on2 hundred saven*y seats, which Bast2rn originally desiceid
(R2f. 9: p. 56]. The con*2nts of this side lst<er 2venza-
ally became publically disclos2d. Th2 conten+s 2f mos* sids

lst*ers are r>* s> oSpen %5 scru+iny.
S. Detailed Spscification

a. Co>nfiguration

w
Q
1]
o
"
|l
[
(1]
0

Aizcrafs are configu=-2d »- buils <=2

specifica+tion. The specification €5z ths manufacture

[o]
rh
o]

aircraf- inclides a Pasic descriptisza 2€ “he aircrafs, e

n
ot

matad performance critzria (range a11d speed), and cer<ain
wzigh* cri-eria (gross weigh+). Th2 internal componen+s 2¢
* such ag elactrical, =2laceronics and avionic
charactar S, 2aTe alsd> address:1, This is a bzselira
1 spacification t¢ which +*hae izcraf- is
buil+*, Pr

“:9n is developed for a1 oprospectiva buyer, which alse

£

s
dsz*ailsd-desiy

om “he baseline specificatisa, 2 cust>a spacifica-

e
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includes any op*ions desired. An aiclinsr is reozmally
ﬁi vailored to the specifications of th=2 marufacturer zg wz2ll
' as to the unijue desires >f +he customar. Ths2 manufac+ursr

a
provides a list of standard op*ioas which can be incorpe-
rated into th2 aircraf+ wi«h orly aminor <changes “o *he
specifica+ion,

b. Changes

Over *he 1if2 o0f th2 aircraf=

‘- - detailed specification may rsquice 1>5dification fcr a number
of reasons, such as changys orders oy the buyar 214 develop-

,? man+*tal changes cr2ated by the manafaczucer, Zhange nztdsers

3 are created when the customer desiras 2 variation <o <he

baseline specification, Non-stania-d op+ions, which ars
options nct included in <h2 op*ion list offered by +he manu-
facturer bu* reoquested by the custrasr, requirs engineering
checks and balance evaluitions risz +2 in4roduc%iocn ia%o
+ha aircraf+ =model. I€ i+ is *zchnically £fesasible, +h2
option 1is daveloped ani <+he sus*omsr {s ro+*ified by
Spacifica*ion Change Notic2s (SCN) 2t Specifica+
Statements (S2S), which ar2 de*ail=3 3iascriptions
changed and the effacts on +he bassz prics, weigh=, perform-
nc2 and scheduled delivery Ja<es. SCNs and SISs ars “2rms
used by manufacturers and are esseatailly the samse. Change

orders amendiag the bascline specifica+ion are execu=ed by
mutual agreement of <%he buyer and sa2lls:.

Dav2lopmental changes 2ar2 used +*+5 Imprtove +h2
aircraf+, pcevent delay, or insur2 compliance with <he
con<ract and =may be inpitiated by “he manufacturer wi:hou+
*he buyer's consent if *he changz d15es a5t 1a1€fect price,
dzlivery, w2iyht, 5>r performance of “hs aircraft. The buyer
will be rotifi=24 by the manufacturzr by issuwancz 2f a SCV or

SC3, bu%t *hare is 1a¢c c2quirament <£5r- priszc knowlszdge o°

mutuyal agresman+.
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6. Buyer Faraished or Designat:i Eguipment
Ir +h2 assembly of an aircraf+ for bc+h domes*ic and
in*erna+<ional buyers, thare may bz c2rtain pacts, 2ssem-
blias, or equipment which the cus“d>mer prefers to providzs %o
*he manufacturer. The manufacturar +“akes 2alivery 2and

i
installs the items., The reasons £or a buysr =0 provide
Buyer Furrishsd Equigpmen+ (BFE), 2also rsferr2d ¢o as Buyer
Designa+ed Egq mant, may be politizal, socizl, as w2ll as

p
pecially wh2n dealin
s

ecornomic, e g with for=ign buyers.
Seats, gailsays, and 1lavatories ars +ypical BFE. Many
airlines prefar +o5 regotia*te “h2ir own contrac: with +he
manufactusers of sea+s, £fcr eoxampl:. The parceiva =hey
raceive a betier price, they have inz2rchang=2abili<y within
their fleet, and *they may purchas2 s2a*s for other than =he
aircraf+t they are currently purchasizg £rom ¢he ma2nufac-
turer. Timeliness of delivery of BFE orders and provision

by the buyer &5 %<he manufacturer Is vary impor=an=. Tazdy
delivery would cause ous-of-sa2qu2asz asssmbly %> be neces-

sary, with -he adied cos* pass2d t> th: buyer.

<

i *he manufacturer for *ths precvision >f 3FZE:

)

There are *hree basic me+hd>ds used by 2izlines and

"
/

R
«

o

a. Airlias Places Order and D2livars Equipment,
thz ordsz, and <+hs

The 2airline cr buyer pla:cs

(V]

R,

equipnen* is delivared by =a customer %o “hz manu-

.
w

i,

Bl

o)
facztucer in accordance with a schedule for
irs=alla*ion. The risk lizs wizh =hz cus*omer in

[l

g

o . : :

o mee+iag “<he necessary delivary requircemsn+s.
r:\

RS . . .

B b. Airline Places Orisr Assist2l 3y Manufacturer,

The bayer places the order £o5r “he =z3uip

m
*he manufactursr assists w#ith gene-al <enaineering

v Vo

Sl S
C R T}
s "2t

n
coordina+ion, quali<4y contrsl, inspec+iosn, 2and =
a

s
o

(o7}
"o

+iny o2€ the shiomen=. Th2 aircra€= mnanuf

[\

nd *he cus“omer share =<hz risx
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c. The Manufacturer Places Oriar.

For a charge of <wenty-five %5 *hirty-€fiv
the manufacturer will plac2 <he o-dexz, and perfcrm
all other functions +to obtain and install <+the 3FE,
assuming the risk to mset the assembly schedule. I+
is believed +his m2*hcl would b2 przfsrred by small
cus*oaers oOr those desiring a <+turn-k2y aircraf+
purchase.

Agreements

An aircraf* is a zombina<isn of numersus componen=s,
many of which ar=2 no*+ manufac*ured by the sellsr. Prom %+im2
4o +*ime, *echnical problams with par<s or asssmblies arise
and +the airlias may be unable ¢to iden«ify *h2 cause 3214 +h=
regponsible manufacturer or supplisr. In <ha2se Instances
+ha manufac+*urer, as par* >f +*he contrac+, will step in and
assist “he airline in identifying =22 problem and a2 possible
resolution. Interface agrsements ars crea%*ed by *he aircaf+
manu fac“urers wherein th2y act as middlemen betwesn <+he
buyer, such as an airline, ani +the manufac+urers or
suppliers of certain parts or syst2ms 1included on +he
aircraft., Th2 purpose 5f the agreszm=ants is <o provids t=ach-
nical assistance and +o elimina“2 situations where +‘he
airline has a problem with a compdn2nt, and is put in *he
middle between *+he airc-af<+ manufactur=2r and *he component
manufacturer >r supplier. As a coasequence of the in*erface
agreements, *“he manufactur2r idan<ifias +hs problem 2n4d 3iis
“*h2 airline i1 s2eking -edress £ron =he <supoliar. In +he
evant a dispute is nct s=2ttled, “hz nanufacturar will assis+
th2 airline 1in ob*aining sa+isfaction “hrough <“he court*s.
Bzcause of <+hsz influencz of =he aircraf* manufac*urzr cn
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future <componen+ orders, the supoliar would mos= 1iikszly

ssttle <he dispu+2 without this st2p b2in
sanifac+turers will make +heic

Similiarly, bes*
effort <o obtain warrantias from *hz manufaczurers, venders,
or suppliers 5f systems, 3accessori2s o2r 2quipmants arnd pass

or assign +hese down to “he buyer >f “he aircraf:.

8. Servize Lifs Pol

=34

(TN

A service 1life policy is siai

1
one usually raceives on an au+omobil2 ba
As the owner has use of the ba:tery e
he assumes a2 larger shart:s o€ the raplacsmsn%t =3st from +ha
mapufacturer, should the bat%*ery fail befors the warran“y
expires. A sa2rvice 1lifs policy for an aiccraft is usually a2
par« of the produc*t support or produc=< assurance program of
+he manufac+urer. The buyer and s2ller pac*icipate in *he
re2pair or replacamant of covered parss o9n a3 sliding scals
over a specific +ime perisd. As 15r2 “ime passes and +he
product is usad, ¢the buysrc of *“he aircraft 3ssumes a larger
percentage cf +the2 shars ratio. Yaaufacsurars apply “his
policy 23ither on an indiviiual aircraf~ basis osr %o failures
which aze fleatwide cr repati+ive. Thare is 15 limi<ation
on fligh% hours »r number 5f 1landings *“he craf: has logged.
The =sarvice 1lifs policy ccvers spacifically iden+ified
ccaponents, such as primary s+*ructural =l=zments of +h
wings, fuselage, and *ail assembly. Cov2rag2 is not consii-
erad a warranty, verformance guaraites, oOr an agreemen* *o
modify aircraft *o conform to thz r2sul%s 5% 3lsvelcpmsntal
changes. Tha obligatisn 2x“ends *> »2nly furrishing correc-
*ions or <=csplacemen+ parc<ts. PTh2 contract limi<s =hs

liapili~y £or such rsplac2mernts 2nly =c *hs ac*ual cosczs.

Aircraft are act coverad £or o*hsr losses as %th2 resul:s of
“hase failures, such the loss o>f zevenue oz profi+ or
ccnsequ=antial damages.
56
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The manufac*eurer par*icipat2s in the r2pais o0f “<hose
n or =welvs

‘J-
t
w

ms listed in “h2 contract over an 2ighz, *%2
r

car period from the da+«z cf delivary of the aircra€+< and

th <

or similar pa2riods commencing a* the2 poin* when a componen+
or par* is replacad. Formulas to bz applied in arrivirg a+%
- *h2 current share ratio ar2 provildzd in the con%ract. The
value of the replacement part is bassd on “hs nanufacturer's
spare par*s pricz 1list at the “ims of replacam=rt, Th

1]

re

ars condi+ions and limitatiors o0a th2 covserage, such

n

3
installatior 5f +*he replacament part a4 “he buysr's expsns

D

and specific manufac*urer's no+=ifization procsdures.

9. Perform

nce Guarantees angd

o

(15

formance Eszimatss

a
=
-

K)

An airliner is built *o0 a2 datailed spscifica+ion,
+*

which con+ains psrformanc2 gcals. The PAA certifias *+he
aircraft based, on the specifica*tisn and fligh+t *esting, to
be able *o0 achieve certain levels 5f p=s-formance, such as

th2 range of the aircraf-.

Some manufacturecs prcvids sp2cific detailed guaran-
t2as as to +the perforaance of <+«h2 aircrat: Guarantses
detail a specific condi+ion, £or =xaapls SO many pounds of
fu2l over a =c2rtain distance %o achiave a certain perform-
ance level. Other aizsraf+ manuafacturers provide only
performance estimates o€ aircraft they sell. Thes2 esti-

mates are also a part of <ths contrace, sually included in

tha specification. In “he case 3f in“roduction of 2 new
model while ini%ial sales are takiag place, th2se czlcula-
tions are actually eostimates, wunprovan until <he aizcraf«
flies and is “ype2 «certified. I~ should b2 a5ted <+hat a
magufacturer oroviding only performanc2 astimatss as par« of
“he con+<rac* night be induczed, as 1 m2ans cf making a sale,
to provide a2 sus%omer wi<h a perforaance guarantse, bu+t only
if i+ were inzluded in 2 side le<:c2r and only £or <ha* on=2

sale.,
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Intervieus with manufacstucars disclosed “ha+
airlines do aot seek performance juaranscses, but ins+ead
rely con +he estimates provided in the specifica~ion and <ths
FAA cer+tification. Performance guarantess ar2 mos< likely
t5> be an issuz2 Aduring the sale of a n2w model cf aircraf=,
In order to briag about a large sils %o an airlins, +4he
szllsr migh= agres to specific guararn-zees.

erformance guarantess or 2stimatss which az2 not
achieved by an aircraf* ars nac% grounis £o9r c29yzction of *he

aircraf< by the airline, The mosc likely resoslu*ion woulid
ke £or -he manufacturer +> at%emp:t to ccrrec* “he d=ficisn-
ci2s in +he aircraf-. Tha+t a+tempt failing, 2 negoziated
set+lement migh+% resule, wi+h th2 @aanufac=ur=2rc paying a

psnal+y +o +h2 buyer. I+ was als> no5ted during inta2rviewus
with manufacturers, tha* <*h=2y f2l¢t <*h=2y have a ‘“moral"®
raspensibility to repair an aizcraft no- performing up +*c
*he standards or estimates, nctwithstanding “h2 -equiraments
of “he contract.

10. PAA Ceg+ifica%ion Precsss
The PAA awards a Iype Cer:ificate ¢5 ~hz marnufac-

“urer for each aircraft model, certifying 4c :hs accep*ancs
of “hat aizcraf<- model :in accordaac2 wi+h Part 21 of *h2
P2isral Avia*ion Ragulations. The PAA s-andards ars coasii-
eced a minimum. Cer+tification incluies revisw cf d=2sign ard

design process, assembly, as w2ll as £ligh% “esting. I+ is
Y usually award2d to aircraft number one of <he model lins.
.J Once *his typ2 cortifica+ion is issuzd, =zach aircraf+, uporn
[~ assembly, <vTec2ives eithar an 2xpcrcs or 2 domes+<ic S+=andari
i Cartification of Airworthiness aft2r baing £lown by <he
S manifacturer-, dnce *+his certifizaza i1g ob+wained, the
N aircraf+s is +tendared %> +he buyazr £5r a1 dznons=cation
S fligh%, inspez+inn, and accep+ancs.
i
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C. THE CONTRACT PROCESS

1. BuyersSeller Relationship

Commercial aircraft manufacturers are in <“hsz busi-
ness of selling aircraft, as well as post delivery oroduct
suppor* and spar2 parts. They s2ll in a highly chaczged,
vorld-wide, competitive environaan<. Thair business
strategy, as is <he aim 5f any manafac4urez, is to convince
*he custcmer ~hat the szlaction of th2ir prosducz over <hat
of a competitsors will bs profitabls for the airline. Thers
is naturally 2 gr=2at 3eal of wuncartainty in <he business
from *he sellzr's point of view. Th2s2 uncerctainties, such
as determiningy +“he size 5f +*he macka+t for a
attempting *o sell adequa+2 quantitias of th= =
+o sellers wh> ar2 having financial difficul+iss, building
“5 an 2xacting, albeit, =shanging standard ovs: which “hey
have little cdntrd>l, keep constan: prassure on =“he manufac-
+urers, Buyars desire %o have coupz4ition among sellars sc
thay 4o no* become captive +*0 a single aanufacturer.
Manufacturers at-empt ¢to jevelop wv=ary clos2 relationships
with each customer. Marka2+¢ing, or <he activity of mcving
+he goods from “he seller to <+<he buy2zr, ¢t2k?s orn special
significance in the sals of aircrafs, The purchase of
aircrafs is such a 1la-gs exvenliture tha*t salesmen are
rormally dealing with chi2f executivz2 officers or “he heads
of coun+ries. Convarseley, *“he heals of ¢the asr>space firms
ar2 ac+-ively involved in *he sales process, dealing wi*h all
customers to some dagree, using *h2ir influenc2 and prestige
42 a+tempt %0 achieve a sale, From o%1e point of view, <+hey
ace alsc a pact of the siles s=aff, appearing o-n cue €zom
*ha salasman, tco 1lend ar air of impor+ance *o any sals or
nago+tia<icn.
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- Product sapport or service a1f<sr dslivery is equally
impor*ant *c bo*h <+he manufactucer 221 “he airline, This
support assists “he airlinas in ke2ping the aircra
: The manufacturer's industry-wide r2putation Iz based <*“c 2
f large 4egr2e o5n the gJuality and gquantisy >5f <“he 9post-
> delivery support orovided. In som2 ins*ances, *+hs prcduc+
suppor* function is under the markating organizaz-ion.

2. salss

o

Incess

The usual sales orocess begins whsn 2 salesn

a
tifies an airline, a country, a basinass, or an indiviiual
po+en+ial aircraf* custcmer. At “his time “hz s

)

T engi~

LR Q% 3 )

a
will diatroduc= th2 potential customar <t¢5 his custom
rz2ring c¢rganizazion <*o0 iiscuss <fandamsnsal oo2ints of <he
aircrafs, as well as to marketing personnel who perfora a
process called fla2e+ planning. Fl22% planning 2nd i+s cols

in the sale »>5f aircraft will be discussed below Using a

SE S \.‘.'
.

t2am approach, sales, marke+ing, snginsering and perhaps
finance personnel meet with +h2 prosp2ac«ive buyer, deval-
f obping 31 gen2ral plar £5r “he parchase 2of *
: aircraf«, The plan is based on 3 y2n2ral baseline spe
: cation, ard discussion will westablish possible delivery
schadules and a base prica. If ti2s2 Jdiscussions proceed
£avorably, a proposal is developzd by “he manufac+urer,
put~ing into writing many of the 2l2ments whizh have been
discussed. The proposal #5uld as a miaiimum identify de+ails
of “he specifica=ion, delivery scaziule, and1 price of <he
- aizcraf«, This proposal developm2nt s%ags is generally
@re the contrsact ozganization o0f <h3 maanufacturer bacomes
involved. Ded2nding on “hs manufactar2r, “hs proposal woul?l
be -eviawed by higher managemen+t, who would give a "go" or
"ro-gec"  *0 “h2 preposzal, Othar manufacturers would
authorize “he salasman %5 present th2 preparel propcsal %o

O
-
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n
3
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nanufacturer, a lLetter >f Intent (LJII), described in de=zail
below, would then be required from th2 customer.

A~ +*his time the customer is given 2a copy ~nof +he
manufac-urer's pro forma contract f>r review and has a
period of tim2, usually 30 days, *> 2anter into nagotia%ions.
The manufactarer is dint2rested in «completing this phase,
bescause he may have commsnced proiuction, 2nd thus he is
looking for a signed con.ract from th=2 bhuyer.

After an order is plac=d, it normally take
+5 build a comxamercial wida-body aircraft. Discu
“he manufac+urers indicats +tha+%* *harz2 is always a gr
of pressure *> k2ep +*he production line moving, addressing
beth produc+ion and salss problems as th2y ariss. Th
b2, for exanple, concarns regarding <“he lead-+ime for
cer+ain assemblies, or a large customsr may b2 2xperiencing
financial Qifficalties, Another coacern <+<hroughou* <th2
assembly process is that a poli=iczal decisisn, s
disapproval of 21 expor- 1license will cause 3 sale <“o be
pos=poned or los+. In th2se instancas, aftsr upper lavel
managemen~ raview of +ths specificz situation, a d=c¢
would b2 made to commenc2 or contiiuz productisn witho
executed contract and possibly bas2d4 snly on +¢he LOI. In
+he industry an unsold aircraft, bo>th duriag and after
assembly is referred o0 2s a "whita *ail," because of *+he
dis«irctive absence 0€ an airline's logo cn <hs *=ail.

3. Aizline Pleet Planning

Manufacturers %+ake a
airlines in 3Jetermining “heir £1
mix requirements. The process whera
airlines wi<h s“rategic an
flee+ planning. This is
serves as a source of iaforma+ion
determine wha+ *“ype of 12
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future. AS 2 mat*er ¢

practics, aizlinas zon+<inuously
provide th= manufacturers operating performances da=a on
aircraf* models. Basad on *his 4informatioson, as w21l as
spacific information provided by a prospactive aircraf+
buyer, a fle=* plan is created. Jsing th2 zcmposition of
tha airline's present flest, propsysed aircraf* acquisi+ion
and retirement plans, <¢raffic environment, s2cvice lavzls,
rou*tes and ovarall Dbusiasss s+«rat23y, a planniag model is
davaloped. As +th2 resul+ >f iterations »f the model, a base
vlan is developed. Th2 base plan nay 3include “raffic and
aircraf+ analysis along with a systam survey. Benefi+s +

(9]

the airlines include possible optinum fl22¢t mix Znformation
which can be valuable in 15ng “erm planning. In addi*ion *o
*he needs of the airlines for airsrafet, “he manufac+urer
provides aralysis addrsssing such issues as facility
requirements, aircraft cabin aal maintenancs perscnnel
requiremerts, marketing stratsgy 2and financial ©planning.
The process is of significan% valuz to ths nmanufacturers
from a marke*ing point of visw:

a. fle=t planning ke2zps “he minufacturer's name in

front of the prospectiva cus“omner,

b. aralysis performel for the 1irline emphasizes the
manufacturer's products, w#hil2 providing an sbjec-
“ivs reviaw of +hs fu+ure a2zis of the airline,

C. the process is directed +o5wacd 2nhancing “he buyer-
seller relaticnship; fl2e« planning s presented as
+the rasult of ma+ual in%erasts, and

d. i+ provides the manufacturzrs with da%2a fro
«rends in  “he marke+ place can be spo<ted and
analyzed.
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- 4. Proposal and Let:esr 2f Intagt

The manufacturer's proposal for the aircraf+ follows
all known to

A discussions with the buyer, thus his n29
B ented by *ha

d
*h2 manufac«ur2r. 1Ircludad iz *he propos
£

] ora
c

salesman *o the buyer is 1 fairly spaci coafigura+ion o£

15

¢ ba rica for the

W
s
£

th? aircraf+, containing ~he BPE ani the desized op*tions, 12
dslivery schedule for each aircraf:, * se p
r

aircraf-= and engines, payment ctarms, zojress payment
schedule, iden*tification o5f possibls optional zircraf+ and
dsposit informa<+ion, A *team compos2d of persoarnel from
ccntracts, sales, markatin ani finance develop <the
proposal. Engiaeering and design personnesl ace 2lso

involved in *the process, 13ealing with the buyer's <“echnical
staff, +he discussions centering on the specifica+tions. Th2
current +trend appears to be for airlihas to be lsss orien+ad
tc -he technical processss, relyiag more and more on +he
aircraf= model as presen+sd by “he manufacturar.

Letters of Intant (LOI) ar2 notifications by +h

customer that *h2y intend to purchase aircraf* in accordarnc

w

with *h2 prcpdsal presen=2d by +£hs manufacturer. Addi+ional

tarms or concassisns +hs customer is seeking migh= also b=2
lis+ed. Th2 customer is usually r=2quired *
deposit when re=urning <“he proposal <o +ths =
This deposi+ is considered non-refundable.

The value of a LOI, as contras=ed to an acknowledged
propesal, is the basis of a diffarance of opinion wi+thir the
ndustry, because a sta*zment which may indicats a willing-
ness *5 offer or accept is nct considared in and of i+self
“0 be an offer or accep*anca, So12 nanufacsturers consider
*h2 executed LOT 5 be legally biading, while cther tr-eax i+
only as a sellec-'s zacknowledgament, During “he propossal
s*a1ge of +he sale, +the wmanufactursr is makinag 2 commi“ment

+3 build an airc-aft and in scme iastancss, <Sonaences work.




"o Although *he cus*omer may put up 2 i=posi=z, he is abdble *>5 be

ﬁ r2l2ased €recam an agreement prior %> his un2quivecal acczo-
. tance of the offer. The “in2 2lapsing betwean <he
fj pr2sentation 5f 2 proposal, its acceptance and “hes signing

- of a Dbilateral contract wias term2i1 by one manufacturer as

+h2 "vulnerabls phase." A: <his point <he manufaccurer my
commence production. However, 3 con<rac« has ne+ been
axacuted and the custemer car abandsn =he deal vary easily.
"~ A« *hs time of submission >f a LOI or zccep%ance of
~ a proposal by ¢th2 buyer, a '"subjaztc +2" sta*2asnt can be
added by <+he customer. Examples 2f <+*his s*atemens are,
"subject to *he availability of fiaaazing," "sabjec: %0 the
apprcval of th2 governm2nt, " ¢cr "saibja2ct to n2go+tiations on
producs suppor*,"™ allowingy the custoa2ar +#> change his irnten-
*ions a< a later time.

The U-C is clear in no*ing thaz <he accap+ance of an

o cff2r is ess2ntial <o th2 crea*isen 2f a contrac=. Ths
cfferee mus* accep* <+hs tarms and conli<ions 9¢f <he offzr
This acceptance must be po>si+ive 3nd unaquivozal. This is
N wvhy manufacturars seek %5 <c¢btaia a con<ract as scon as
o possibl2 precluding possible legal =2n<anglsa2nts with *he

buyer, <+he enforcement of which 1ay have minimal chancsz of

sucesss.

D. THE CONTRACT ORGANIZATION

The <con*ract functional or-ganization o>f ths aircrafs
- manufac-urers are fairly standard thooughouz +he indus=:y.
; The head of con*trac<s is usually 2 vics presiden+, who
z3pcrts to a senisr vice president >f <he organization. The
dizec*ors 0f +h2 commercial con*racts divisions or depar+-
“ ments ace exparisnced and talented individuals, ==2spo

’Q £or all con=racting func-iosns, Sparating a* variocus levels
of an*ononmy. The managsamen< s2ylas 9f tha c¢on4ract

64

PV T SO S S S SPEr L s mtalaton




ML) . *agiat e M e M/ Mtk et Sttt Shatt ¥ Y ERAC A A T S I ARE ) 't hruns b 2 Ao st Sute i SRSM. - b ben o wi g
.t . N S e e RSIRS A S S A A AT A A DA A e i Nt A e A by

directors generally reflect thz und=zlyiag managsmen*
philosophy ¢f the aerospace firm. Thace is a preponderance
of management, as well as some contract direc+srs working irn
*he direc*oratss, having law degraes, The direc+orats is
generally orqanizad on a ra2gional sr customer basis, as ars
th2 marke+ing and sales direc*toratas. The coniract functi
for leased as well as used aircraft aijht be eithar includ
in <his organiza«icn or under 31 separats directorat
Purchase by customers of special goosds o>r servicss,
rcraf+ acdifica“ions, wmigh+ w21l

¢rainiag, plaiaing, and ai

b2 conduc+ted in this dirscto-a*te also, All manufacturers
have general counsels, rather than d2=d4icatzd contract
coursel, Th2 gJeneral <counsels 315 no“ werk under <+hs
contract director. The i2gree c¢f involvsmen* by counsel in

th2 con«ract function varies from manufac*urar <o manufac-
turer,

Personn<el from the contract dirasc=ora“es uasually becomes
involved in the s21ling process wh2n <“h2 propa21 l2%+ar is

122
(H]

bsing prapar23,. The salesman 1s1ally orch2s4ra%ss +h2

b )

transaction from the prasentation >f <+hs propossal 1lat:e
¢hrough <he 1elivery of “he ai-crafz, :Iiacluding “he post-
delivery suppor* of <*h=2 customer. All members o€ <+h
manufactuzer's s21lirg <sams *ak2 an active role in *hs
process, particularily +h2 con*ract dirac=orats, In addi-
tion to the davelspment of +the proposal le<te-, other ar=sas
whare the ccentracts organization i3 ac+tive include con“racs
interpratation and compliancas, *takiag
€inancing and lease agreemen<s, ani in the accsp-ance “rans-

n

a

action. Manufacturers dif€sr i involvansnt by the
directorate as €ar as “he manuwfaczucing precess 1is
concerned. Some have *ha con*racts organization

€523l poin% with the aircraf: model man
o-dars =0 various functisnal elsmants

as well as ensaring, €»r =xample, :zha:
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as spare parts provisioning, will be completed 3% *he proper
*ime, Other manufacturers, once th2 contraict is execn=-e<d,
pass <these types of fanctions k5 a separate vorcjece

organiza+tion.
The negctiatisns with the customer are conduc+ed by =he
. personnel of the contracs+«s directorat2, wish variatiorns in
th2 suppor+ staff taking part. Th2 psarsorrel on “he nege+i-
ation “cams are usually matched *o th2ir buy2ar counterpar+s.
Thair strategy is developzd by <he dirzct2r in ch
salz. I* is normal 2nd of+t=sn expac+t2d h
during +the n2go*iations with an 1aizline o
figure frem a1 foreign country, 1 s2nisc > a
manufactur2r, best fitted *o *he cuast-omer, will “ake paz-= in
r2gotiations. This activi+y may 1includzs pr a
m2jor (from taz buyer's point of viaw) coaces v
<> the buyer “ha* +the manufacturer appracia<es the bus
of “he custemarc. Negotiations are conducted in *he officss
of *he <con*racting dirsctora%+e or th2 custdmzr's place of
business. As with 11l phases cof narketing 2and supoor“ of
aircraf+, +*hsre is also 2 great 3=:23l1 of +ravsl involved in
ccemercial aircr-af« contracting. These firms are +-ul

‘<

dsaling with 3 world-wiis markat.
The cernzract directorates ars tha £ocal psian« for all

corraspondenc2 with customars. Con=zrac* adminis<ra+ticn is
also perfcrmel in +he dirsctorates. As far as office auto-
mat*ion is <¢oncarned, “he dirsctorates hav2 introduced
automation at a f2irly standard rats. Piling and ccrrespon-

dence sys*+ems are, for +*h2 most parc%, automat=4, grea*ly
23

[ ]
()

assisting in *racking and £ilas sa ha €or dsccumenta<ion.
£o7

Progress is bzing made *owarzd 4dir 2=23s having acc2ss %9

(l

computar ¢erminals «o assist with p:i:ing analysis.




A. INTRODUCTION

In this chap*ar an examina<ion i3 made >
acticles cr clauses of *h2 cecntract i
used *throughoat *he industry %o dasczibe tha <compone
clauses of +ha contac+. A no+ed =sarlier, ¢ m
cantzact is usad here to i2scribe thz rnormal or usual ar+i-
cles <found by +h2 author af+er intarviews wi+«h industry
psrsonn2l and reviews 5f the pro forma con*ac*s cucren+ly
used throughou* the U.S. commercial aircraf+t injustry. The
contrac+ ar*icles presanted haere ar: no: considered 4o be
fully inclusive, but ¢ypify <hos2 acticles fcund in th2
industry as a wholz.

B. CONTRACT rYPE

Aircraf+t are sold on a fixed pricz basis as the rasul+
of negotia<isns between the partias. A manufactursr's
contrac~ would generally firss: *d=nt*‘y “he sabdject mat+er
of “he “ransaz*ion., Th2 aircraf+ m>d2l1, -elzvan* specifica-
“ion, and idan+ifica*ion 5f the <+twd> par+ties is simplv laid
down in *he o’2niag s<atemen: of +h2 contrac- documen=.

C. DELIVERY

timarily bescause of sales tax zoasidera<isns, m2nufac-

“urz2rs make da2livery of th2 aircraft in specific leca+-ions.

Th2 sta+tes of California and aArizona dec no<« +=ax ai-craf-«




$01d ¢o an aiclins, Als>, +*hese states will no+ *“ax sals2

2
[t

+*o other firms as long as ths compaay will, 3ian turn, l=as

D

1

i* +*0 a commercial airlins. 1In “hs state of Washington, *=h
+ax lav exempts aircraft from sal2s tax whan delivered ¢

(8]

airlines, fcr2ign or domestic.
Onc= *hs manufacturar ob

Airworthiness from the FAA, for ¢

buyer is no+ified and usually has s=2

ot
ot

[+
(¢]
Q
W

v
“he aircrafe. In the «c¢on-rac+, *acget

g
h

le] rather ¢than specific days ar2 iden=i

th I
%

rf
e

[o7)

i

s £
cult to5 specify dsfini-e dat2s, o+her =h
S

o

ecause *he nmatur2 of the assembly process is s
3 o)

 ad
W

-+imes ar2 involved. Buyers ara n
v

a
period of +*ime2 (i.e., sev2an days) ia ad f *he delivery

e Q
ate,. The actual deliv2ry <ransaction with the cus*ocmer

[+ 7}

varies from manu€acturer 4o manufactucar.

A peculiarity of an aircraft salz is -ha< slo“s or pesi-
*ions in the delivery scheduls ar2 vi2d £or by buyers.
Slots are created Dby the segu=an+tial nature of “he aizcraf«
assembly procsss, Delivary slots zan be trad2d4 or sold by
airlines. The contract is quit2 2xplici« “hat such “rans-
s or assignments be mide conly with the approval of <he

ller. Th=z OCC, Section 2-210(2), is clear +*ha* all righ+s
and du+ies of bo=h buyer and sellzr are assignable, unless
assignment would mat=arially chings <he duties of zither
par“y, increase the burdsn of risk imposed by =he contrace,
2 the assignment is con<rary > +<he agrazment of ths

o o

a S. Manufactuersrcs' marketianag departm2nts may also
position deliverises, making ny>-so9st *radss>ffs betweaen
airlines no* requiring delivery a« <h2 “im2 s%ipula*ed in
+he conzrac“, and cus*omers zcequiriag =zaczlier Jzlivery.
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1. Inspection by Buysc

It is s+*ated in the pro forma con“ract “hat +he
customer has the opportunity to iaspact the aircraf% a*+ any
time during the manufacturing procsass. As a genrneral rule,
mos* airlines do not send inspec+tisn represantazives “o ths
manufacturing si+2 until the manufacturing process is well
along. The contract does not r=juir2 the buyar to inspec+
*he aircraf+, but gives him the riyht +*o do s>, A few oFf
th2 larger aiclinss have relatively small enginesring *“=ams
on site, The manufactursr providss office space and equip-
men+t a+ +*he assembly location. Iar some instances, airlines
will inspec+ only “he assembled aizcrafe«. Oth=ar airlines
will not inspact <*he aircraf: duriag “he assembly process,
but rather 1ook a+ the aircraf+ aaaufacturing rececrds and
lcgs.

2. Acceptance

When “he seller parfcrms his obliga*=isr under ths
con:rac* by properly *tendsring confoarming goods, +h2 buyer
is under a duty *> accep: the goods. Promptly upon compla~
*io5n of manufacturing 2nd <he a>czptance fligh+, cach

1

o

aircraf+ 1is tendered ¢€5r the ar's accep“ance. The
con-rac- 3identifiss the place of dz2livary as ths manufactur-
1 forcy th2 aircraf+ for
a

th2 cus+omer, but only af+ter i+ s bee. accepted by *hs

4
l
er's facili+y. The manufas*urac wil
h
o k of loss. The

buyez, “hus lassening the manufactu s
€ all 1liability

cdatract indemnifies *+th=z panufactursr o

quzing <his dalivery. The buyer 1is uasually given one week
“c perfcrm accep*ance. If *he buyar r2fuses or is unable +9
accapt an aiscraft which me2%s ra23quiremen<s, he is in
default. Usually +he only r=2ason why 23a aizline would no<«

o)
c2pt an  aiscrafs is f£or  financial c-easonas; “hey 3o no*

o N
(9]

ave +<h2 fuaxds for paymen-,
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Manufacturers conduct test flights for the buyzsr of
each ai-craft, usually with a stipalat24 number (i.=2., £fiva)
of <+he buyers' repressntatives, The sell2r is a% <+hke
controls duriag *“he flight, Bach aiccraf+t is rot flown %o
demonstra+te parformance estimates or guarant2es, this fligh*
is only a d2monstratisn o5f <+he aircraf:s as pac: »f <*he
acceptance process,

3. Qpen

[ L]

te

=
HY

An opsn item is a manufacturing or asssmbly defec+
or deficiency not resolv2d at +hs *ims of turn-over orT
dslivery of the aircratt. Examplas are a ripped sea“ cover
on seat B-3 5r a malfunction 3in 31 singla2 avisnics sys=-enm.
Those items which canns« be =resolvzd by the 4dslivery date
ara resolved by way cf an opern item l2tter frem “he manufac-
turer ider+ifying “he dzfect and providing a resolu*ion.
Th2 let<-er may, for exampls, ex*ernd the warranty periecd, or
i« may rcequire the manufactursr %> £ix <hz ifem within

thiz+y days. Manufactur=ers Aisclos2 tha: “he number of opan
i*ems <£found during accsptanrce has drcoppad considerably
during *he past faw years. They att-ibu+te “his drep %o an
increased conzern for productivity by the manufacturer,
well as <+«he work forcsa, and improved quali= contral and
assembly p-ocadurss.

D. PRICE AND PAYMENT

1. sales Brice

The sales price of arn aircraf:t is broksn dowa in*o
various compdnents., A Dbase pcic2 for =zach aircraft
purchased is sstablishel by the mazafactursr 223 consis*s of

2 price £or -he ai-fra as w2ll as +“hz price €or *ha
selec*2d equipment, such as =nginres 313 BFE, which +he huyer
dzsigna+<ed €or inclusion in =he aircraf=+, Tha oprice also

ML Gt i S R ML L 0 i i (A Reta A S JPu e e Grem Svie B vt otk dew a2 |
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includas all product suppor* such as +*raining and spare
parts. The con+ract usually stipulates tha< “h2 base price
of the aircraft may be modified during “he assembly precess
by changes %o the specifization, £5r ins*anca, wher =he FAA
changes the cartification requirem2ants, necessitating modi-
fications, These changes are pail for by ths buyer. The
base price cf tha aircraft may als> b2 adjustzd duriag <he
assembly prccess by +he apolicatioan »f “he =conomic price
p-ovisions cf the contract, Foraulas, bas=2d c¢n consunme

'1

price indexes (CPI) and other variosus indexes are includ24
ir +he contract. Indexes are dirazt23 “> the juar*er prisr
0 *he schedul2d4 3dslivery of the aipzrafz, Adjuas+

ot

example, may use labor and material price indexe

n
()
=
o
=
14
n
= o
D
(s 1)

by the Department of Labor's Bur2au of Labor S+tatistics.
Applicaticn »>f *he pricz adjustma2nts %o “h2 base oprice
rasul%ss in what is called a final adjusted aircraf+ pricz2 or
+he purchase price +o *h2 buyer. Thz actual sales price
+ha reader is reminded, aigh*t be >2ffse« “0 some degrez by
“ha contents 2% a2 side letter,

2. pgograss Pagmsnts

The industry-wile terms us21 <«o5 describe payments
mads prior *o delivery of the aircraf+ ars progresss payments
or advaace payments, but “he paymeats actually reflect peri-
odic ins+allment paymerts by th2 custamer +o <hs
matafac<urer and are not Dbased o5n specific dJdemonstratsi
perforzance. These periodic paym21ts ace -2quizad as part
of ~he «con«ract, Payments support <the short-term capital
ncads 0% +~he manufacturer, offs2%4tiagy por+ions 2€f hisg finan-

o

cial sk. Tazy 1sually 23juzl *hirty =0 “hiciy-five parcen+t
of “he =o0*al ccst of the completsl 2irplans, deperndiag on

*he @model anid <ha manufacrurer. The €izst pa
usaa-ly due on =zxscu<ien <of +=h2 coa=cict, and ccul
arcent of -h2 value c¢f “ha aircraf: o5r scme other specific
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amount. A schedule of paymerts is 32¢3ailed ia *the con+ract,
identifying *he mon*h or gquartsar and +he amouns du
Adjustmen*ts t> ths purchase price brought abcut by changes
in the specifica+ion woull also be raflec<ed in the progrss

payment schedule. Progr2ss payments are a negdo+«iable i%=m,

and concesssions may be maie by tha2 nanufactursr.

3. Paymea

 ——

Wt

ne of the basic obligations of <he buyzr is %o pay
*

ot
.

for the aircraft. UCC, Sa2c+tion 2-507(1), proviles *ha

"Tandar of Jelivery is a ccndition to, *he buyer's du‘y
to accept *the goods and, unless otharwis2 agr=a&d, 4o his
juty to vpay £or thenm, Tender 2ntirtlas the seller %o
accep~ancé 3f the goods and +o paymant accoriing to the

contract. "

Genarally the en<ire amount due (other *han what was paii as
progress paym2nts) incluling econ:iic ascalations, is due
and payable 01 d2livery of +he aircraf+. As sta*ed in <*hs
con+trac=, paymen* is in OUnited S+*at2s funrnis, thus “+he manu-
factures is ndt “aking ary currency risks. Paymen+ is par+*
of *he acceptance preocess.

E. DELAYS

1. xcusab

Dalay

||D

There are very f2w incidsats which could occcur and
would no% bz consider=i excusabls under *“he industry
contrac* for aircrafet, In addition 4o acts of God,  civil
war, epidemics, governmen: allocazisn, and warlike ac*tions,
excusable delays incluis stz-ikas 2anid work slowdowrs,
inabili<y after diligen- effort > obtain mastarials, or
delays due 4> any other cause bzaycnd “he con<rol cf +h2

n
seller c¢r nrot occurringy +hrough *th2 s2ll=2rt's faul+ o°

nsgligance,

~
)

e T —
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If a customer delays acce2pting “he aircraf+, <hs
mos* likely r2ason is financing. At tha*t tim2 the maiufac-
turer puts “ha completed aircraft inco s*orage and charges
for preparation for storage, the 15ss of in+srast on monay
vhich +*hey woald have rec2ived, *axes charged, and insurancs
*o cover the storage.

If +h2 manufacturer is la+2 wizh “h2 deliverv of an
aircrafs it is a rasult of either 2 singls inciden< or a
general prograa d=lay. A sirgle inciden+ 4d=2lay, such as a
fire in one 5f *he airzcraf+, oblizyas the maarufactuser %5

ir or ceplace “he cra®t as scon as possible, Howaever,
if “he model is 70 longer in production, he is no+t requicad

eactivate his prcduc*ion line, Punds in <his cas2 coull
u

be retu-ned *> “he buyer, however al*-2-nace arrangeamen=s for
a differen* md>del aircra®t is a mora c¢onceivable resolu+ion.
e

eral program Jd=2lay, such as an act 5f God or 2
e manufacturer is able %5 =5llsc*t a?3i<ional esca-

c2 ¢rom *+he customar, based on when <¢he
* is finally deliver2i.

2. Insxcisable Delay

Inexcusablae delays ara 135t addressed i “he
contrac=. Rasolution or rem2dies £or <his type of Adelay
would need %o be sdought by <+he tuyer through arbi<ra+icn of
*he cour*s. Ain =2xample of an inexcusable delay woculd be th2
manufac-urer having a prsblem cbtaining <“ype certifica+ion

T
or having a certificate d1iscontinuzd by <hs FAA, whic
caused delay in deliveries to airlinss. A second exampls: is
a delay causad by indiract govaram2n% action, such as
aircrafs engiiss being diver+ed during a noa-declar=sd war.
Dursing “he Via+nam conflizt, <+his situa%ion ozcured when an
engine manufactucar was direc«ed <5 fill ordsrs for milisa
aizcraZf+-, delaying commercial delivaries. An airline sued
“he aircraf<« manufac*urer because tha confliz4 wa

73
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daclared waz, 223 thus an inexcusadnla dslay undsr <he “2zas

of the con%tract, A coart found tha manufactursr guil«y ani
assessed damages. Thars should 215% be a -e2pesat of +his

incident, as oro forma ntrac%s nd>+¢ include und=zclar=d wars

con
and govarnment allocations as excusibls 3slays.

j-do

‘.‘n

3. Terminatisdns

t

The industry contract stipulates thi« the ma
turer canne+ b2 held in defaul: for 2xcusabla d2lays.
Unisrstandably, because >f <he involvzd process o€ assembly
of ar aircraft, <here may be, froa time %o
da2livery, whkich the buyer or “he s2ller decide 2re unaccap-
*able. These circums*ancas are adirsssed in ths contract as
par+ of “he article for 2xcusabls 3=2lays. Ac+ua

pated delays are cause for sither par<ty t3 t=r
contrac* basel oa certaip corniditioans, Anticioa+ed 4elays
are based on *he manufacturer's appraisal of <+he fact n
attzmpts, in 3%50d fai<h, =2 reschedale d2livery. The stan-
dard found +hroughout th2 indus*tzy is <€or £ifteer mon%zhs
aftar +he scheduled delivery to havs <elapsed beforz <hs
parties can agree to ta2rminate the con*ract, discharging all
obliga+~ions. Soma sellsrs allow the buyer “he op=ion of
“ermina+ion, based on excusable 31213y, at a time =2arlisr
+han f£if+een ndn<«hs. As a consequance =-hough, *he buyer is
required +o pay for the aircrafs. The manufaszturer agrees
+5 deduct +h2 value of any Adelay iasurance he receives on
“he aircraf*+ as well as *h3a amount rczcsived £roa selling the
alrzcraft elsewher2. Thesa2 canno* b2 considered “o be liqui-
dated damages, a *erm not found ian <=h2 indust:y con+rac:.
Damages, as defined by th= Code, would be appropri+s if
ither par*y breached *he contrac*. Ia this case “he airlins
is exercisinrg a2 tigh* of %+h=s con*rac%, <+he consejuences 9%
which ace quites stringent. If either party 3id breach +h2
ccazract, damages could b2 scugh< thzough “he cour+<s. The
Code, Sec+ticn 2-718(1), orovides for liquidar=d damages:

T4
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"Damages for brsach by
*he agreement by an am
light of anticipazed
breach, ,+*ha difficul+
inconvenienze or non-fe
an adequate remedy."

Defaul®t, per se,
If a jefault
by arbitration

con*ract,
be scugh+t
apparently believa that
th2 marufac*urer, based o
excusable delays as a par
agreemen+t, Zonvarsely,
defaul® the bayer, The
t0 assist the buyer in £i
order *o0 avoid a defaul:

F. PRODUCT SUPPORT

Post-delivery suppor*
2lement
Ths repu%atisn

v2ry impor+ant
program.
erable in *his aspect of
of suppor+t, as well as *
deciding factor in aircra
dzpendabili+y, called dis
the indus%zy, is a ne
airline's performance.

is directly rcelated to
suppor+*
manufacturers a

manufacturer's
aircras+~
lifa~-cycle ~f an aircraf
period ¢f many y=2acs, af<«
th2 custcnmer, Produc*

saveral pacts includin

+zaining, =2¢chnizal data,
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ei*her party may be liguldated in
ount whiza'is Teasonabla in 4hs
9T actual hactm caused bg “he
ies of proosf of 1loss, and, +he2
asibili+y o5f otherwise ob+*aining

is no* a1 article in *he induszry
114 occur, a resolu=ion would also
or in ta2 cour:s. The aizlines
they will s2csive an aircraf* fronm
n past perfsrmsance, 214 must accep*
t of +he risk of en<2ring in“o <he
the manufactursr is a5% seeking %o
nanufacturar will make 2very ceffor«
nling solutions %o “h=2 problem, in

si¢tga+ion.

9f the manufacturer's product is a

in the succass of any aircrafe
5f -he manufacturer is gui+e wvuln-
the businsass. The amsunt or scopa
he gquality are in many ins*ances a
ft selection by buyers. Aizcraf+
patch reliabili<y ra+2, <“hroughou+

asure of airsraft as well as an

Airline's parformance in this area
ar-icular
ocd +has

ake money in *“his phase »€ +he

the effactiviness 2f a p
-

progranm. I- is

*, supporting <he aiccra

£
ar i+ has b22n placzi in service by
1

a 2 «raiaing,
spar? parts 2and *z2chnical servics

-‘.'.'.—'a"'.q
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support. Manifacturers provide various “ypes and guantiziss

of main<eranc2 and €light +¢training, as well as %“echnical

data and docamentation, as stipulazed in th2 contract.

Addi+ional quantities of these servicas, over and above what

wmigh+ be provided in +hs con*rac%, 2ay b= purchased from *he
- manufacturer,

1. Spare Par:s

The spara par<s program of “hz amanufacturers

u
f spares supoor+,
v 9

provides customars with 3 complet2 line o
The program usually includes initial provisisning tailored
to the specific airline's needs, iavan“ory suppor+ such as 2

range and despth of spares position2i throughout the worli,
2anl emargency sa2rvice guaran*ees. Parts suppor* also
ircludes rapil response %o aircraf<-on-ground situa%icns, an
irjustry te-m, signalling that an opara<innal aircraf+ has
experienced a1 failure, As part 95f *he product suvport
article, <¢c meet *he iemands of the user, par+ts will be
shipped within ce2r*tain s%*ipulated “im2 periods *> mee< emer-
g2ncy demands. Manufactygrer's praograms could also inclads
short~-tarm lease of spazss <*o fill-in £or damaged ccampo-
na2n%+s, such as landing gear, -udders, o9r slats. Ini+ially,
manu facturers may requizsz ussrs t> purchasz spare arts
directly from <*hen. In this dinstanse, airlines <€ind i:
lin

prudent *o 45 so in ordsr t» 2liminate possible warranty

probleas. As an aircraft model maturss, s=conlary sourcas

y

a
of many spars parts =23marge. Tha2se dealsrs buy f£from

T
LS
.l.“n

supvliers or obtain used or damaged aircraft and carnibalize

)

them for parts far resals, Manufacturars ars cac-=z2ful *c

v v Fw v
.
[a}

pcotec* proprietary-desiqgn parts.
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2. TIschpical service sSuppor:

Technical services are cozxaonly dividsd into field
support and factory support. A fisli suppor* raspresentazivs
is stationed near a buyer's main aaintsnance csnter for a2
specific peris>d of time, 5r in som2 ias+-ances almost indsfi-
nitely. The representativa is available for main:erance and

Y

rspair advice and assistancse. i=21d suppor* or resiien+t
service reprasentatives are aspszlally impd>r+ant during
intrcduction >f naw aircraf+, Sp2zial <ez2ms %2 addrsss and
provide solu*ions toc specific problsas are 13lso avail
from the manufacturer, Thers is a gr2at deal of public
ralations value ¢to be realized f-om £i2l1d reprzsentative
Th2 relationships they cre2ate with cus-omers and thei- abil-

i*ies and reputations 30 much to further the image of the

w
o
[
0

aircraf+ company.

As a nzans of providing suppor« %o bo*h *he airlines
as well as <the manufacturar's f£iell raprzsentatives in <he
fiald, “echnizal representatives for 2ach aiscraft model ace
available on an around-tha2-clock basis., These specialists
ar2 located at *h2 manufacturer'’s facilizy and are consid-
ered factory support. They are linked with the field by
various means of communication. They provide solutions to
ergineering problems with the aircraf<, as w2ll as facili-
tias, ground 2quipmen*, and maintenancs procedurss.

Service support is guarant22d by ths manufac+urer
€or a specifis peoriod of *ime2, suca as “en or fifteen years
or until, for example, 1 rtain qumber of units remain in
commercial air ¢ransport service.

G. WARRANTY

Ond2r ¢*he UCC, *+he concep* of warcant
gation of “he seller %o “h2 buy2r wita ras
quali+y, quaatity, and coadition nf pas* or <fu=urq

77
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performabili¢ty of goods sold. Under the law of sales, 2
warran“y is an obligation imposed by 1law upon +the seller
with respect to goods. The sellar is no* required *o
varrant the goods and may exclude, n2go+iaze, or modify a
particular warranty. Warranties arz of “wo <ypes, impli=i
and expressed. When the manufactur2cs s23lls an airccaf“ he
implies +that he has *itle +o *he <craf® and <+he 12qal
aathori+y *o sell i+, The impliad warran4y rss«s on the
r2asornable expac*titions 5f :he buyar. BExpress warrantiss
may be made by the manufacturer in thsir salss and *techrical
<ion that +the selle

01

literature. Caveat empidr was ths n
was allcwed *95 sell his produc*t iz
accap*able *¢ +he buyer and *hat thar

the buyer *> examine <%ha

y cenditison tha% was
2 was n>t an express
warrantv. Th2 duty was imposed ca
product he was buying 221 act on hiw own judgsmen« ard a+
his own risk. TIoday =mphasis is placed o5n th2 maxim, cavea:
venditor, 1let the seller bewars. This m=ans the seller is
liable fer his express warran+ties and the war-anties implied
by lawv. ([Ref. 24: p. 495]. Expra2ss warrantiss are fourd in
+he salss process, during <th2 n23o5tiations, and in the
contract docursn%., An express warran“y nullifiss ar implied
wvarranty +o *he eaxtent that +the Implisd warr-anty conflicts
with <¢he exprass warranty. UCcC, S=2ction 2-315, provides
*hat warranties may be 2xcluded o5z modifiagi. Exp-ess
wvarranties ars excluded by no+ makiagy <hzm. Impliad warran-
+ias aras 2xclided or modified by a conspicious sta+ement in
*he con-rac=. These exclusions aust be clzarly unders*ood
by bo*h partias «5 the contrac*

1.

ls

arzanty by she Manufac

The w#arran®y covsrage bpzovilad by *h: commarcial
aircraf<- marafacturers is essen*ially szandard +hrounahou+
+ha indus+y. Tha warran+ies preovils coverags £or accesson-

Al

rias, agquipmen*, and var+<s, or €3¢ th2 ins<a
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performed. darran+ty docaaents for the aircraft are usmally
included in the product assurance attachmen* %> <“he basic
ccntract, Warranty coverage is available +o the buyer for
both manufacturer designszd i%2ams as well as for items not
manufactured by “he seller, <such as *“he propulsion systeas
ard BFE. The warranty for thesz types 9f squipment or
components €flows down to the aircraft buyer. As pazt of

product suppor*, manufacturars pass war-an=iss cf supplier

{

manufactured it=2ms oeonto> +the buyer 5f +he aircraf+, S
mentioned above, interface agresa214s assist <+he aircraf*
buyer in identifying the source 2f thz dsfec*, +the respon-
sible party, as well as claim resolation,.

The wmanufactursr's express warran+i2s genesrally
conferm *o th2 rcaquirements of <ha2 UCC. Normal indus+*ry
practice is for warranties to be proviied for ths following:

2., The aircraf* +itls, *“ransfar of which is zssen+tial
) £0 “he sale of +hz aircrafe-,

b. Infriiagement of paten<s.

C. Conformance %o “hz specifization, with the exception
of “hose portions which arz estimates or approxima-
«iomns.

d. Preed>m of defects in design, material and

vorkmanshipn,

There are certain periods of *ime associa%ed with
+he warcanty soverage as w2ll as notification pariods. The
industry staidards are £o5r +the d2sign of +he aircrafs,

equipment, accessories and par*ts =5 b2 covered €or a period

-

T

JO rd

P of eighteen months af+er deliver War-cantiss for Jefscts
I'\a }
ﬁv in material and workmanship ar2 £or 3 period 5f <wen+y-four
T :
b aon<hs after jelivary. In cases whao2 accessaTties or par=s
b are rno+ aormally inspected 4duriagy <%hsse =ime periongs,
A
Lﬁ:
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varranties are eoxtended to “he first scheduled in
Thase +ime limitations can be considared o bz 1i
of liability to the manufacturer. Airlinss wou
longer periecds of coverage, such as five years.
point which airlines ac%ively negotiate, s2322king inc
of +the eight23an and tweaty-four aon:h periods. o
par«s ard asszmblies coull include <+thosz itzms instal
the aircraft, as well as spare ani rczplacemsnt par<s. The
contrac+ lays down in de+ail +he linitations wi:-h respect %o
+he buyer's r2medies, is well as ti2 aarufac-ur=arc's obliga-
¢ions and liability.

The usual indus*tcy practiz2 is £or *h2 airline to
file a <claim in accordanc2 with =h2z manufacturer's proce-
dures and within specifizd <+ime linmi<ss. rhs claim is
usually filed with +
Adminis*ra%or, who is located at th3a administrative head-

he nanufacturer's WarTanty

quarzters, The manufacturer responds o +h2 claim and
directs either r2placement of thzs it2m, respair 5f the item,
provides o%h2r correctiva ac*icn, 9= deniss the clainm.
Timely notifica~ion by bd5%*h partiss 1is resquired. This
process takes tinme. In order to b=z more rzspansive %o +the
airlines, one =manufacturer has designated th=s r
service manager in +the filed as thz 2fficial who provides
on~+he-spct dzterminatisns of warraanty claims.

All wmanufac*tursrs have warranty r=zpair programs.
Thase programs allow 2irlines *o p2form warcan*y repairs or
rzplacemernts on ai-crafs, snce tha approval has been
raceived from *he marnufacturer. dnz2 th2 wocok is complated
by “he main*erance facility, <he airline bills *“he manufac-

*turer for dirazt labor and 1na+t=2-ials at previcusly

rego+tiated ratas.
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The manufac*urer's warrantias includs csr+ain condi-
tions a4 exclusions based on UCZ, Sec:tion 2-316, which
allows warranties to be exclud=2d or aodified. Recen* court
decisions have: placed smphasis on th2 3xculpvaticn concep+*
and i+« is now difficult £for manufaczurers *o0 disputs2
warranty claias,. Exculpatory plez3iiny by <h2 s=2ller would
b2 made +*o indicate lack >f blame o>5r guil%, in “he casz of

- any implied or express warrantias made +> *he  Dbuyer.
Spa2cific 1lanjuage is rejyuired for disclaimer of implied
warranties, and 4o indicate +ha< an agresmen- has *aken
place. n the industry con%rack, in order *o reinforcs
contents of the 2lause “5 the buyar, “hes2 2xclu

'l
m
w
(3]
(1]

printed in bold <“yoe, highlightingy th2 =2xclusion. This is
required by the <Code, Sec+ions 2-316(2) and 1-201(10).
Addi+ionally, there 1is 3 specifiz <clausz in +%hs warranty
article, whizh indica*es tha* the coantents of “he warranty

'1
ot
l"'

cle were 1iscussed, n2go+*ia+el, and undars“«ocd by all
es *o +ha contract.

o]
w
o
ot
4

Limita+tions of coverage iacr2ase +h2 predictability
of +he warranty by ess2n*ially =2liminating certain risk
factors not part of usual design, wdockmanship, or material
d2facts. By recognizing cestain actiosns as exsmp+ions, tha
manu facturers decrease <“he2 cost of warranty by incr=2asing
the predictability of =laims. Manufacturars expressly
exclude responsiblity f€for inciian%al and consequential
damages brougat about by aisus2 or imoroper operatior 0f the
aircraf+-, improper main-2nancse, aszcidsntal damage, ani
improper repairs or modifica+iomns.
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VII. SUMMARY OF CONTRACT ISSUES

22— -——

A. THE CONTRACT PROCESS

Very li+tle prior work exists concerning *he commercial
aizcrafs indus“ry's contraiz+ting practices. This is appar-
ently due %o the sensitivity of this information and <hz
small numbec-s of manufacturers in th2 icsdustcy which -educe
the necessi«y for open coordination of such practices. In
ar effort +o0 1ddcass this 1lack of f{aformatisn, +his <hesis
has presented and examin2d Issues found in <“hs con4ract=ing

process used ¢throughout the c¢omm2arcial aircrafs industry.

"

The “ypical indus“ry contrac%, bas23 on “he 1232l €fundamen-
tals of <+he Jniform Commercial Cois, is a vehicle which
specifies <+hs2 various articles or <clauses 2f the =sales
agrezemen* and whic allocates a partison of =zisk associated
with the assembly of airzraf+ froa *h2 nmanuficturer to =he
buyer. The aircraft manafac=uringy indus+ry has developed
pro forma or company-stanjard con%racts which fos-m <h= foun-
daticn of +ha contract between buyac and seller. These
con+rac~s may be modifiei or ameni:1i. The basic contracs
and modifica*isns are raquired o bz £ilsd with %the Federal
Aviation Adminis“ration (FAA). A d2vice used “hroughout the
indus+tcy *o0 limi% or enhance th? sialzs agreem=n“ is czlled a
sid2 le*ter. Because *he side le+:2r is usually specific %o
)

a single *ransac+<ion, ¢th2 concessisns or obligations of *he
tw> parties are no+* public knowlz4gs2. Thus, <*hs sid»
let“ers may 210t influenc: la“er agrz2mesnts botweenrn compat-

iting bHuyers and sellers.
Prisz ~0o sale of an aizcz2f< rol2l, “h2 panufacturer
must deal wirh various risks and uncer<ain=iss, such

)
which model %5 bnuild, <*h: siz2 of a2 investaent in i3esign,
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+0oling and 9%“her pre-prciuc*tion »oSu+lays. Spec
for a model of an aircraf: are fashionesd by “he marn
based on wha* he views 2s *he needs 5f +he markstp
endeavor a+ *his point is +o decids how many aunit
absorbed by *he market in the 1long run and <“he use of
learning curve methodology +o 2stablish a price

aircrat-.

There is vigorous comp2tition b2%ween *he manufacturers
of aircraf- t5> 5211 thzir oproducts., Jace a3  po=a2n=ial

customer is identified, the <contracct o-ganization oFf *he
m2anufactursr joins the sales effori, t this poin= a
proposal is prepared by “he manufacturar., Othar areas where
+he contract functional osrganization is involved wmigh* be
with the financing and produc“ suppoc¢ packagss, con“rac*
irtsrpreta+ion, and delivary and acceptance of the aircraf+
by +he customer. The purchaser of <th2 aircraft buys an
aircraf* of a fairly standard design, which conforms *c¢ <+hs
model specification developed by =22 nanufac=ur2r 2and <ype
cer+ifi=4 by the FAl. Th2 purchaser may, and mos+ likely
will, enhance “h2 model with “i12 3ddisisn o€ s+ardard
options and buyer furnished 2quipmant.

Durirg “h2 production of “*he aircraft, <“hare ar2 nany
rzasons why aa aircraft aight be jelayed. Yost irstances
ar2 considered *+*o be exsusable andar *h=2 t2rms of the
con*ract. Alss, during *he production process, *he buyer is
tequired “o make progress or advanszs paymsnts, act based on
actual progress, bu+¢ rathsr on a sch=aduls es<ablished in *he
contract, The delivery ani accep+tanc2 of “hs aircraf- <“akes
place ir accordance with =s+ablish23 procedures,

A majcr por+ion of +he mpaaufactucar's effor+  which has

significant effect on <thz fi-m's rapuzasion d2als wi<hk <he
aircraf<s aad th2 buyer after d2livary has “aken ovlace,
Pr3duc+ suppor~ is +he “2rnm d 5> i2scribe =-h2 manufactur-

us2
2

er's pos*-deliveczy sup

‘0
(9}
3
Wr

e A N T T =




might include sale of spare parts, 4ra and =echnical

raf+¢,

contract as

ining,

assistance with the airc Varisus quantitizss of snppors

ar2 included in the
Additional

buring <he

part of <*he ©purchass,.

support can be purchasel by th=s aircraf+« buyers.
entire sales and producticzn process, “he manufac-
cycles in +*he

of deliv-
abili+y +»o
da at h

pre-produc=icn <o
a

*urer must deal with vigorous coapsti+ion,

demand for aircraft, quality and th2 timelinsss

eries from conponant suppliers, and <he buyer

n

o
w
'
ct

purchas2 the product. Thzse factors are addrass2

m

firm has inves+ed heavily in dssign,

o
«Q

(R

1s
k

n
at-

2l

and materials, 3in ordsr to bring a product *¢5 the m

place and captur= sales.

B. RISK

As noted 2arlier in *his work, ths aircraft irdustrcy for

+he buyer as well as the seller I3 a3 dynamic, =cyclical and

coape*itive urdartaking between billion dcllar corpora“ions.
along with ths
t2liable

ths

inherent in

The aircraf“ manufac*urasrs, engins and compo-
duct.

abili+ies %o

n:n*+ suppliers, have providad a and safe pro

firms'!
“he
to manufac*turers of

Onderlying +h2ir success has been

dzal wi<h the uncertaintiss industry. These

artainties ar2 not 2ntirely uaigue

large scals sechnical eguipment. I~ is *the ampli<uds of

+he monetary risk which makes <*he minufacturs 5f commercial

aircraft <+«ruly unigue. Associating this risk with <he
finanrcial size of +the n223ed invasta2an=, =cz2sulss in risk
wvhich is difficult to grasp. Howsvsr, i+ 1 <o

is no* wvali
label <“he indus 3 1

nor is i+

Ta*ucn,

+ry as having high risk with
£

appropriate tc iden+i normal

'.l-

wizhout iden+tifi~-ation
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C. CONCLUSION

The purpose of this effort has be2n “o provide a review
of the commerzial aircraft industry and *o iden-ify con*rac:
issues and practices, Ar2as wher2 uncertainty or risk are |
parceived by this author hava b22n identified, Car+air

risks inherent in the airline industry are distinctive, but
not totally unigue. What is uniqus is %“hs siza2 2f “he mone-
tary risk, the aburdancz ard magnitude of +echnclogica
urcer+ainty and “he influsnce and 3ominance tha* world-wids
politics and 2conomics have orn <th2 iniustry. The con+ract
is the vehicle wi*h whic the manufac*urs> alloca“ss 2
portion of +h2 risk *o0 “h2 buyer. <Contract articles d4ealing
with warranty, produc* liability, progr-ess paym2n“s, accsp-
+*ance and dalivery are examplss of standasd indus<r

practicss wher2 =his is accomplishzad. Addi+ionally, manu-
facturers =zecen*ly have had *0 *=3k3z a diffarzn% visw of
financing for +heir products becaase Of <*“hz cus*omar's
irabili=y to pay for aircraft. Th:y have, in turn, sharced
some of this risk by having comp>ansn< suppliers, such as
engine manufacturers, share in this undsrtaking. Por <he

future, the manufacturers nead t> ameliorate +*he adverse
effects c¢f uncertainty. Standard and Poor's Corporation
holds “he visw tha+t manufacture-'s busin2ss success=2s will
be based on car2ful risk-managemen:, <autious aarke% evalua-
+ion andgd, perhaps most Iaportantly, €srmaulation »of
manufacturing partnerships [Ref. 15: p. A 86]. This +rend
cf collaboratisn by aircraf* manufaczur2rcs m2y b2 emerging
f-rom such r2cant actions as Boeing's use of a consor+ium in
the developme2nt and produc+ion »of the model 767 and
Lockheed's sxpressed intentions of rs2n+tering ~he commercial k
m o)

marke% only as a subcontrac“os or 1 12 £ 3 consor*ium.

-
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