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PREFACE 

In 1991 the United States International Trade Commission initiated its current lruhtstry alU1 
Trade Summary series of infoon.ational reporllJ on the thousands of products imported illlo and 
exported from the United States. Each summary addresses a different cooimndity/industry 
area and, c(l:ltaiJ)s information on product uses, U.S. and foreign.producerll, and customs 
treallJlent.. Also included is an ™1ysis of the basic factors affecting trends in consumptioo. 
produi:;:tion, and 1rade of the commodity. as well as those bearing on the competitiveness of 
U.S. industtie:s in domestic and foreign marte1s.1 

This report on aircraft and ~on engines, other gas turbines. and parts covers the period 
1988 through 19!J2 and represents one of mmroximalely 250 10 300 individual reports to be 
produi;ed in this seriell during the fJrSt half "of the 1990s. Listed below are the individual 
summary ieports published W date on the machinery and transportatloo sector. 
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2570 

2633 
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Publication 
dot< 

November 1991 
April 1992 ............ . 
August 1992 .......... . 
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June 1'1J3 ............ . 
March 1994 ........... . 

Title 

Aircraft, Spacecraft. and Related Equipment 
Umstruction and Mining EquipmeDt 
Agricultunl and Hooicnltural Machinery 
Electric Hoosehold Appliances 
and Certain Heating Equipment 

Texlile Mac:bineJy and Parts 
Ain:raft and Reaction Enghms, Other Gas 
Turbines, and Parts 

1 The information and analysis provided in this report are for the pulJlOOC of this report only. 
Nothing in this report should be construed 00 indicate how the Commission would fiad in an 
investigation amduc:ted under the statutory authority covering the same ar similar wbject matter. 
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INTRODUCTION 

This summary· will discu&S key aspects d the 
global industry that produced aircraft and reaction 
(rocket) engines. nonairaaft gas turbines. and parts for 
the5e engines dwing 1988-92. The repcrt is organized 
into drree major seclicmi; U.S. and foreign industry 
profiles; U.S. BDd foreign tariffs and llOD.tariff 
measures; and U.S. perl"onnance in domesric and 
foreign markets. In addition, a~ provide 
infumaticm explaining tariff and trade agreements and 
higbligbt trade statistics. 

The products covered by this summary include 
aircraft and nonaiit:raft gas turbines, piston engines 
designed fa aircraft. reacrion engines, and parts for all 
of these engines. I An .aiicraft engine. which may be 
either piston-type er gas-turbine, is used to create 
forward movement in aircraft. The reaction engines 
covered here include engines other than turbojets 
designed principally for use in rockets. The 
nonaircraft gas turbines covered herein are used f« 
stationary power needs. such as the generation of 
ek:ctricity, industrial cogeoeratim. and meciianir:al 
drive applications. 

U.S. industry shipments of aircraft and reaction 
engines, nonaircraft gas turbines, and parts rose during 
1988-92, reaching $29.4 billioo. in 1992.2 Seventy 
percent of U.S. shipments were made up of ahcraft 
gas-lurbine engioes and parts fc. these engines. U.S. 
exports of the summary products reached $8.3 billion 
in 1992, whereas U.S. im~ of these goods 
amounted lo $6.2 billioo in 1992.3 Parts of aircraft and 
nonaircraft gas turbineli were the leadiIJg IITS 
subheadings in this product grouping: in lelllls of both 
U.S. imports and exports. In 1992, U.S. exp<ru of 
parts amounted to $3.6 billion, or 43 percent of total 
U.S. ~ of all summary products. while U.S. 
imports of parts accounted for 46 percent of U.S. 
importS of these products in 1992. 

Aircraft gas turbines are nonpiston-type engines 
that generally are used to power large or 
high-perl'omumce airaaft. They are tubular Miwntitl 
containers. open on both ends, and built in several 
sectioos to facilitate assembly and disas!llmlbly d the 
engine. All gas-turbine engines generally cousist of a 
compie8SOI". a combustion chamber. a burner section 
(SOOJHimes 1efetred to as a combustor). drive turbines. 
and tail pipe or exhaust ducL Gas-turbine engines heat. 
acceleralie, and compress large quantities of air, which 
is then expelled at high velocity. It is the exhaust of 
the gas turbine which is utilized to power the airframe 
or generatiDg uniL Four typeS of aircraft gas-turbine 
engines cunently are produced: (1) turbojets, which 
are utilized primarily by military jet aircraft: (2) 
twbopropellers. which are employed on larger 

1 TUik B-1. Intemotiorud Trade Admilliotration. U.S. 
Tndu.<rrlal Out/oot 1993 (Wasbillgton, OC: U.S. Deputm•nt of 
Commenio, J81l. 1993), pp. 20-!0 lo 20-13. 

2 Tobie B-2 

' Ibid. 

business aircraft and most commuter ain:raft; (3) 
twboshafts, which are used in helicopters; and (4) 
turbofans, which primarily power- bwiiness jets and 
large civil transport aicaaft. Stationary tulboohaft 
oogines are also mated to geueralOO to produce 
electricity. 

The working cycle of the gas-turbine engine is 
similar to Chat of the four-stroke piiiton engine, which 
is typically found in small aircraft or automobiles. 
However, in the gas-turbins oogine. combustion occurs 
at a const&Dt presswe. whereas in the piston engine it 
occurs at a constant volume. Induction, cunpression, 
combustion, and exhaU8t are i.ntemtltteot in a pistoo 
engine, whereas they occur continuwsly in a gas 
turbine. In a four-cycle piston engine. ooly one stroke 
is utilized in the production of power. while the others 
are involved in clwging. compressing, and evacuatillg 
the airlfuel mixture. In cootrast, the lurbine engine 
eliminates the three idle strokes, thus enabling more 
fuel to be burned in 11 $hortec time, which then 
produces a grealel power output fa a given size of 
engine.4 

While the operation of all gas·twbiDe eugines is 
similar, there are two designs fCI" a turbojet mgine; 
these designs are differentiated by the path of the 
intake air (figure 1). A straight-lhroughflow system is 
the basic design; it provides fot an engine with a high 
jet-thrust velocity and a relatively small frootal area. 
This type of engine is ptefet1ed for high p:rl"ormance 
allmft, such as military fighters, because its small 
frontal aiea creates less induced aerodynamic drag than 
other types of aircraft gas-turbine engines. In contrast, 
the reverse flow sysiem gives an engine greater frootal 
area with a reduced overall length. These are typically 
Slllaller gas turbines use.cl. in turbopropeller 
applicatioos, wben:l drag is less of a concern due lo the 
lower operating speeds of Ille allaaft. 

Turbofan aircnft engines an: the most popular for 
civil applications. Turbofans are essentially turbajet 
engines with an enclosed fan attached lo lhe front of 
the engine. This f1111. with both fixed and rotating 
blades, enables the engine to operate more quietly and 
burn less fuel f~ a given thrust than would be the case 
with a ~ tuibojet epgine. 

AD important characte.ristC of Ille 1urbofan engine 
is its utilization of the bypass principle. This principle 
involves the divisioo of airllow at the frrot of the 
engine. The ratio of the volume of cool air that is 
dueled over the engine to the volume of air passed 
lhrougb. the ¥·pressure 5ystem by the fan detennines 
lhe bypass rab.O of the eo&ine. W1l:b. low bypass ratios 
(foc example, oo the Mier d l;l, as in a turbojet), the 
two air 5tJeams are usually mixed before being 
exhausted from the engine. Coove.otionally, all of the 
air taken in by the engiDe is given an initial low 
compn:ssion by the fan. Some of this air is then ducted 
around the high-pressure sections of the engine, with 
the balance of the air being delivered to the combustioo 

4 Rolla-Royce, pie., Th• Jet Engine (Derl>y. Fn.gland: 
Rollo-Ruyi;e pie, 1986), fourth ed.. p. 1 l. 
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Flgure1 
Sing le-spool turbojet, hlgh-bypess ratio turbofan 
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Slngle-spool turbojet 

High-bypass ratio turbofan 

Source: Pratt &. wtitney (u&ed with plBfTTli&Sion). 

sysrem (high-pressure. or ~hot" section). The air 
ducted around the engine serves to cool the engine and. 
when mixed with the exhaust. reduces engine noise. 
Bypass engines are more fuel efficient than pure 
turbojet engines, and therefore are favored by aircraft 
manufacturers. Increasing the bypass ratio usually 

2 

leads to an increase in fuel efficiency. However. 
because the size of the fan must be ~ to alter 
the ratio. higher bypass engines typically are fitted to 
larger airframes, both fem: aerodynamic reasons and 
cost considerati<lll.'i. Very-hlgh bypass ratios. in the 
order of 15:1. are achieved using propfans. lhe.se are a 



variation on the turbqlropeller theme but with 
advanced technology propeller!l capable of. operating 
with high efficiency at high ain;raft speeds.5 

The major difference between a twbopropeller, or 
an aircraft turboshaft engine, and a turbojet, or 

>Ibid, p. 17. 

Flgure2 
Turbopropeller •rtd tul'.boShlfl gas turbine engines 

turbofan engine, is the conversion of gas energy into 
merlianical power, umudly via a gearbox. to drive a 
propeller (airplane), or rotor (bclioopter). Only a small 
poont of jet thrust is availabk from tbe exhaust 
sySlelll in a twbopropel1et or turboshaft engine (figure 
2). The majority of tbe energy in the gas stream is 
absocbed by additiOllai turbine stage.<i. whidl drive 

Turbop'OpeHer engine wtth propeller driven dlrectty 
from tile compressor shaft via reduction gears 

FREE TURBINE 

Turbopropeller with SJrOPeller driven by • free turbine 
through reduction gearing 

ENGINE EXHAUST 

FREE TURBINE\ 

Turboshafl engine 

Source: Pratt & WNtney (used with pemission). 
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the propeller or rotor through interoal shafts.6 These 
engines are very efficient for relatively low-speed. 
low-altitude airc.raft. 

Piston-type ain::rdt engines are usually two- or 
four-cycle spark-ignition devices. Piston-type engines 
are also refened tD as reciprocating oogines. They are 
primarily air-coobi and currently are utilized on 
lightweight aircnlft. These types of engines are found 
in recreatimal, agricollnral. and executive transport 
aircraft, and light helioopte.n. 

Rocket engines are either solid- or liquid-fuel type, 
collt.innous combustion engines (figure 3). Solid-fuel 
rockets are typically employed when the law1ch vehicle 
is designed for ouiy i:me mission. as in the case of 
lm1ncJiing a satellite. Jn a solid-fuel rocket, a circular 
or Sllll'-shaped channel runs down the center of the 
propellant. forming a combustion chamber. While 
solid-fuel rockets cao produce great power. they cannot 
be shut down; they rontinne to bum until all of their 
fuel is e,YhanstM liquid-fuel IelCf.iOJ. engines, 00 the 
otOOr hand. are desigoed fOl' repeated firings and may 
be WJed as maneuvering rockets for space vehicles. In 
a liquid-fuel rocket. two liquids. the fuel and the 
oxidizer, are mixed and burned in the combusticm 
chamber. Liquid oxygen and liquid hydrogen typically 
are WJed as fuel in these roclrets. 7 

U.S. INDUSTRY PROFILE 

Industry Structures 

Over 500 U.S. finns produced ain:raft and ieacticm 
engines, nonaircraft gas-turbine engines, and pllrtll for 
these engines dwing 1992. U.S. prodocti.oo of aircraft 
engines is coocentrated primarily in the Northeast and 
Midwest, while rocket engines are predominantly 
manufactured in the Welit. Parts manufacturers are 
located thtooghout the United States. Total 
employment of production workers in establishments 
produciq; these products was estimated to be 87 .000 
workers in 1988 and 75.000 in 1992. The ratii:i of 
produ:.:tion workers to all worker.i remained relatively 
stable at about 50 percent during 1988-92}' AccordiDg 
to USITC estimates. shipments per wa:ker increased 
from $289,000 to $391,000 during 1988-92. The 
average hwrly wage earned by production workers 
manufacturing aircraft engines and partS increased 
from S13.80 in 1988 to $16.28 in 1992, or by 18 

~ Jbid. 
7 David Mocauiay. Th• \lby Thill!!• Work (Baum: Houghlon 

Miffiin Co., 19811), pp. !70-171. 
8 Tho S1andlrd lrxtu.lriol Claso!fiea1ion (SIC) caieg<lriea fot 

producta covered in Ibis ownmary include SIC 3724, Ain:rall 
Engine• and Engi"" Parts; SIC 376", Guided Mlssil< and Spare 
Vebicl< l'!'opulsim Uniu and Propulsion Uni! Parts (pll1); ond 
SIC 3511, Stemn, Gu, ind Hydraulic Turb~, and Turllinio 
Genetot<r Sdd (part). 

9 A"""'pare Jlldu$rio.. ~on of America, In<:. (AIA), 
··&nployment or ProducllPD Workers In the Aercopaoo lndusuy." 
Slatioti"" 93-57, Serie9 12-04, publishod Noo. 3, 1993; and 
usrrc Olllimatm. 

4 

pen::ent,10 lndustty sources indicate that the majority 
of production workers are members d the Interoational 
Association of Mac.binists aod Aerospace Workers. 

U.S. manufacturers of aircraft and reacticn engines 
have a strcmg reputation for quality, oo-time delivery, 
and worldwide product support. These factas have 
had a pooitive effect cm the competitiveness of the 
Uniled States viH.-visthe restaf the world. Most U.S. 
engine manufact\llerll are part of U.S. business 
cooglomerates that have -inierests in oonaerospace 
businesses in addition to aeroengine manufacturillg. 

The United Stales is the world's largest producer of 
aircraft engines. The seven major U.S. producen; of 
these products are generally part of larger. 
publicly-owned companies. These producera are 
located in the Northeastem, Midwestern. and Wesleln 
United States. Engines manufactured by these flilllS 
powered 70 percent of the world's lalge civil aircraft as 
of December 31, 1992.11 U.S. producers likely will 
retain their overall dominant market position for the 
fcreseeable future, despite the growing trend toward 
intematima.l joint ventures in aircraft engine design 
and production. Fulure partnerships will include both 
existing Western companies and Russian producers of 
aircraft gas-turbiue engines. 12 

There are 14 U.S. manufacturers of engines for 
missiles and roc.ketll. 13 Rocket mllllUfactwers are 
located predominantly in the Western United Slates, 
and are supported by hundreds of suppliers established 
throughout the countiy. 

Pratt & Whitney, a division of United 
Technologies, Inc .. and the aerospace divisiOllS of the 
General E1ecttic Cootpaoy (GE) dominate U.S. 
productim. ci civil and mili aircraft tulbojet. 

"""°""'"ll'" """"""'· oru! :i:..: .,.,...,.. GE 
also produces statiooary gas twbioes. Tliese two 
companies accounted for the bulk of U.S. aircraft gas 
turbine shipments during the period. Revenues 
genera.led by the United Technologies Power Group, 
which includes Pratt & Whitney. Pratt & Whitney 

°""""· ""' """ & - """""""" -Business. increased from S6.3 billioo in 1988 to $6.9 
billion in 1992, or by 9 pel\:ent.14 Pratt & Whitney 
eogiDes were inst:alled cm 53 pen:mt of the world's 

iu AIA, ~Aven.y: Houri)' Eorninp in !he ~ 
lndwtlr)'."• sr..ti!llic:o 93.59, Serio• 14-04, N""· 3, 1993. 

U Boeing Commereial Airplane Group, World },/ ..tirplo11t 
lnOdnlory, r-·End 1992 (SWtiit, WA: ~ Bociog Co.. MM. 
1!193), p. 22 Mattel lbow per<:eolapll do OOI iru:b>dc Ille 
participalk>n of Pnin & Whimey « Generd Ek<vie in 
oooperative IJW)llliM:wring propuno wllh inlemllional panncni. 
If IUOIJ. propams wee~. U.S. market llh.w would lllllOlllU 
10 approxirruuely ro penien1 of the glabal. ain:ndl engino marbt 
fur 18!'F civil rroruporu. 

12 Jn 1993, Prall & Whitnoy signed a Mem«andwn of 
Undenbmding with Perm Avladvlgau:l, oeuiog up a join! ,,_ 
aimed 41 modernizing Ibo ......... -gino furn. 

lJ McGraw-Hill Avialioci We« Group, ltbrld A>ialion 
Buyer'• Gui<UI, Winltr /99J (New Ycd.: Mdhw·Hill Avialim 
WC..~ Group, 1993>. pp. 243·354, lllS-1116. 

14 A""""1Report,1989 (Hartford. CT: Uniled Tedlncl.03iea 
Ccrp.. Feb. !, !990), p. SI; ...i Amwtll Rtport, 1992, (Hartford. 
CT: United Dobnok>gieo Corp., Fd>. 12, 1993). I' 20. 



Figure 3 
Ram)et engine, solld- and llquld-fueJ reaction (rock8t) engines 
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Source: Pratt & Whitney {used with pennission). 
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civil turbojet ain:l"aft as of Decembex 31, l992_ 1s 
United Technologies also manufactures rocket engines 
in its Spare Propulsion and Syiitems division. Pratt & 
Whitney teamed with the Allison Gas Turbine Divisioo 
of General Motors, Iw:. during 1986-90 to develop a 
gearai, counter.rotating propfan engine. This engine 
was designed in response to the civilian aircraft 
market's concerns over the projected rise in fuel prices. 
Pratt & Whitney is currently a partner in International 
Aero Engines (IAE), a multinational joint venture 
formed in 1983 that also includes Rolls-RoyCe of the 
United~ Japanese Aero Fngine Corp. (JAEC -
Japan).16 Motoren- uml TurbiDeD-Union (MIU -
Germany), and Fiat Aviaziooe (ltaly).17 Pratt & 
Whitney has a 30-percent share in this program, and is 
part of aDOther five-membec intemationa1 group 
formed to research the design of a hypersonic engine. 

GE aircraft jet engines powered 27 percent of the 
WOfld's large civil aircraft as ofDocembeJ: 31, 1992. l8 

Total aeroengiDe revenues for the corporatioo 
lllllOUilted to $6.4 billion in 1988. iocreasiEg to $7.4 
billion in 1992. or by 14 pen;ent.111 GE teamed with 
Societe Nationale d'Etude et de Construction de 
Moteura d"Aviatioo. (SNECMA) of France iD 1974 to 
form a joint engine manufacluriDg company. CFM 
Intemational. that produces aircraft engines foe the 
Boeing 737 and Airbus IIlOdels A320 and AJ40.20 
CFM engines were installed Oil 15 percent of all civil 
turbojet aircraft in 1992.21 In respoose to market 
coocems over the projectW rise in cost of jet fuel 
during 1986-88, GE designed and tested a 
fuel-efficient umlucted fan engine with a bypass ratio 
of 36:1. 

Other U.S. manufacturers f.i aircraft gas-turbine 
engines during this period were: Alliscm Gas Turbine 
Division. Genetal Motors. IDc. (turbopropellec, 

!5 BoeU>g. p. 22. 
l~ JAEC is mado up of labikawajim&•llorima Heavy 

Induslriu. Kawasaki tt-vy lndustrie&, """ Mitsd:>ishi Heavy 
Industries. 

17 Member e<snpaoleS have DiHltraCled to a 30-year 
agreement I<> produoe enpneo capablo of produ<:U>g betwe<o 
18,000 ood 30,000 pow>OS of 1bnon. The firm engloo to be 
produ<=d, tlu< V:ZSOO, ~Dten:d """'1ce OD July 28, 191111 on ., 
Airbu• A320. This engil>e is a oandidate fw re-engining tho U.S. 
Air Foree'• KC-\lS and Ibo McDonnell Douglas MD-90 .. n.. of 
civil tnruJpOrt airplancs. Buh member contributes Iba! p«t!on of 
!be eogino it speQoli,,,. in producin1: the number of """"'"°""' 
porticipaling makes Ibis venture uni'!IJ"< ~ & Whim<y ..W 
Roll!t-Royce l!aclt have a 30-paunl !111are of IAE: JAEC, 23 
pen:>etll; MIU, 11 pe:=o!.; ..W Filll. Aviezi..,., 6 porcenL ]a'1J)'J 

All the W<>Tld's Airr:rn[t 1989-90 (l.Mdon: J"°"'s lnfmmlllion 
~- 1989), p. 701. 

Bceing, p. 22. 
19 1988 Annual R8porl (Fairfield. CT: General Ele<:lric 

Company, Feh. 10, 19119), p. 6!'i: and 1992 Annita/ Reparl, 
(Fllirlield. CT: Oen:ral F.leclric Company, Feb. 12, L\193), p. 43. 

lll GE io rnponsible for dcBign integnil!on, the bigb-p""'"""' 
L.rbioc uoemb1y (engine wre), the main engine conuol, ..W 
related componenlo. 1be cngino """' io derived from the FIOI 
lmbofan. which wu developed fur the ll.S. miliwy. SNECMA 
io resp<mSiblo fur Ibo l""'·preawe oySLem, gearbox. ac<:e890Q' 
i!llegroti.on, ..W engin< inslallation. Thi• partner:sbip has 
cooceolrated OD mi<l-powt:r eogineo (20,000..35,000 J>DUDds of _,. 

21 Bceing, p. 22. 
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turboohaft. and propfllll): Garrett &gine Division. 
Allied Signal Industries. Inc. (turbopropeller lllld 
turliofan); Textroo-Lycoming, a divisioo of Textrcm.. 
Inc. (tmboshaft, turhopropeller, lllld turbofan): and 
Williams IDtematicnal (turbofan). Piston engines fol" 
aircraft were made in the United States primarily by 
Tuledyne-Cootioontal Motors (TCM) aDd 
Textmn-Lycoming. TCM also produces rotary engines 
ftt remotely-piloted vehlcles. 

. 1bere were two .. cooperative ventures initiated 
between U.S. companies during the mid-I980s. 
Gmrett F.ugiDe Divisioo aml GE joined to create CllE 
Company. whose goal was to de!Jign, develop, and 
produce a 6.000-pmmd lhrust engine. the CFE738. In 
April 1990. it was chose.a by Dassault-Biiguet of 
FraDCe to power their Falcon 200J business jet. 
Allison and Garrett jcBDed to form the Light Helicqiter 
Turbine &gine Company to produce the TSOO. chollen 
ID 1988 by lhe U.S. Anny for its multi-service LHX 
(Light Helicopter Experimental) program. 

Aero-aigine manufacturers buy parts from a 
common pool d vendcrs, as well as from each other. 
Ateas of proprietary Moo!ogy fOUDd oo aircraft 
gas-turbine engines include the design and compositioo. 
of the fan blades and the design and metallurgy 
.involved in the bot sectioos f.i the engine (thorie 
sections where combustlon takes place). Parts 
manufactmers that are granted Parts MlllwfacluriDg 
Authority (PMA) by lhe Federal Aviation 
Administratioo (FAA) .re able to sell !he pans that 
!hey produce bcdL to the original-equipment 
mmufacturers and the aftermarket. PMAs compete 
with aircraft engine producers for replacement parts in 
the aftennarket. 

Twiely delive.ry of both engines and pans is a 
aitical element in the procuremeDt decisions ct engine 
purchasers. F.ngine manufacturers have productloo 
systemli that Ulle multiple sourcing and parallel 
productlim in order to miDimire productioo 
disruptions. Parallel productioo is the setup of 
duplicate production lines within the manufacturer's 
own facility. in order to compeDS&te for a productilm 
liDe disruption. Multiple sourcing is the subcontracting 
of the same prodoct with a variety offiml8 in order to 
ensure on-time delivery; !his is oot possible with all -· In the past, producers of gas-turbine engines for 
large civil transport aircraft sold their products di!ectly 
to the airframe manufacturers. who lhea offered the 
airframe and engine as a ccmplete package. However, 
beginning in the mid-1970s. engine manufacturers 
began seUmg theiI engines oot only to airframe 
manufachmml, but also din.-ctly to civil or military 
end-users, a practice which ccntiDues today. This 
developmeat was mllde possible by clumges in 
airframe design which allow fOI" 500le 
intelclumgeability of engines on sooie airframes. This 
added flexibility in engine choice is importaDt in both 
the origiDal-equipment market and the retrofit market. 
as it broadens the market for a DSrticular engine, and 
iDcreases the choices available for the puicliaser. 



Aircraft engine manufacturers compete 
aggressively in the world madret by inlroducing 
evolutionary technology. usually in conjUDCtion with 
the mmowicement of a new airframe. Retrofitting 
older airframes with new engines may soon become a 
larger and more important market fur engine 
manufacturers, due to the enl!cinJent of more stringent 
noise and environmental regulations throughout the 
world. Producers of aircraft engines for smaller 
commuter, agricultural, or recreational aircraft 
continue to sell their product predominantly 10 the 
airframe manufacturer, and typically have an exclusive 
arrangemoot with that manufacturer for a particular 
model of aircraft. 

For those conttacts in which an allcraft purchaser 
is offered a choice of engines on a particular airframe, 
the decision typically is based on such factors as the 
financing pacl:age offered, timely delivery, quality, 
reliability. fleet commonality. ease d servli:e, parts 
availability, tedntical. support frooJ. the manufacturer, 
and low operating costs. In general, aircraft engine 
manufacturers present competitive bids for prospective 
engine cootracts. These bids may include financial 
inceutives such as preferential loan rates or spare parts 
and/or training. to attract prospective purchasecs. 
Coproduction and offset agreements are also used as a 
common marketing strategy for ailaaf1 engine 
producers. 22 Such offerings serve to spnlad the heavy 
mvestment burdens and risks among the various 

""""""'· Funding for research and development (R&D) in 
the aerospace indusrry raoks eighth ammg all U.S. 
industrial sectors. 23 In 1992, United Technokigie' and 
GE reconled a combined $4 billion in R&D 
expenditures, allhough between 35 and 40 percent of 
these funds were supplied by the U.S. Govemmenl 
These expeodirures and rentages were 
approximately the same in 1991. 

Aeroengine R&D expend.iturell are primarily 
devoted to materials rese111eh (compo!dte parts), 
hydrodynamic resean:h (new engine fan blade design), 
and physics (thin-air and llCll·air breallllng enaines. 
e.g., ramjet and 9Clllllljet).:zs As previrusl.y di!lcussed, 

ll A ooproduetlon agreemeat iJ an ortangemet1t wbcmrt 1be 
marrufacturw _,. to manuf"'-"Ute or usemble a portiOG of lb< 
final product ln lbe purcltuing OOW!lry .. a """diliDIJ fur a 
!IUCCeli8fu1 conlracl bid. An ofillet ago=ment I• UI arrangement 
wherein the sellor agrees to purdm!wo prodUO!S from the 
purduoins notlnn .. " CO<ldltlon <>f sale. U.S. Intematicnal. Tn1de 
Commission, Analy.iis a/ R"""lll funds in U.S. Cm1J111r1rod•: 
Reporl en l""'>l'l"l'°n No. JJ2-125, USITC publication 1237, 
Mar. 1982, p. 8. 

23 "R&D ~bo&rd,~ BwiM•• Woot, JUl'llO 29, 1992, p. 107. 
l4 Aniiual "'ports of United Teclu>ol<>gies and the Omeral 

Elccuic Co.. 1992. 
l5 A ramjet is tho !limplesl type of air-brelihlng engine, 

having no moYirig par18. II Is a !UrlJajol wilhotJt compressoni, 
wbich adlicves air/fuel mixture compre•iorl via the nmt elfect of 
air pie!lllUrC going illlo tho engine. SUJ"'l9Dllio air Is slowed to 
81li-.tic ..,.,.,m. for oo:mbustiOG l>y a boundary layer of oir 
formed by 1he oltape of the engine inlal<e. A """""jet i• similar 
in fi.ootion to a ramjet; the diffel1'noo is Iha! combuation tllbo 
place wttb the air ~ng lbroo.glt the ct1gino 11 !1Upenoni<: 
._rut. BOl!t tho nunjet ood """'°'jet can only operote efficlenlly 
ab<we MaooJi I (1he speed of saund, 762 miles per baur o1 .co 
level), Iiroiling their opplicalion to civil aircraft. 

during the 1980... sc:me impxtant concems of airlines 
were the projected price increase of oil, and theref<n, 
jet fuel; engine noise; and exhaust emissions. As a 
result of these concerns, a:tgine manufacturers were 
asked to produce a new generation of engines that were 
quieter, more fuel-efficient, and less polluting. The 
cost benefit.s of these programs were not fully realized, 
however, as the prices of oil and jet fuel did not rise to 
the levels projected by aiocraft pun::hasers, averaging 
$26 a bane! and S0.63 a gallc:n, respectively, during 
1988-92.26 Engine manufactun:rs also found they 
could impact lx>th noise and exhaust concerns within 
the scqie of their current engine programs. 

Aircraft gas-turbine engine manufacturing is a 
hlghl:y research intensive industry. Turbine blade BDd 
component metallurgy and electronic eogine co:uro1 
systems, such as Full Authcxity Digital Engine Caurol 
(FADEC), represent the cmrent stale-Of-the-art in 
engine technology. The combination of metals that can 
l!lllltain extreme temperature changes and the complex 
electronic systems lhat control the combustion process 
have cootribuled to the safety and durability of the 
modem aita"aft gas-turbine engines lhat are installed 
on today's WOI"ld ain:raft fleet. Introduced oo new 
engines produced for the civilian market during 
1986·90, FADEC systems mooitor and CODtro1 certain 
engine performance parameten, such as turbine speed, 
fuel flow, aod engine temperatures. By maintajning a 
closer toleraru;;e m. engiuc pelfonnance parameters, a 
pilot can operate an aircraft more efficieruly and 
thereby eileod the life of the engine. 

lndw;try sources indicale that there were oo 
shortages of labor. raw materials. or capital during 
1988-92. Global production oven:apacity existed 
during the period and continues to exist today. The 
insufficienl number of FAA-certified, overseas repair 
stations is an indusrry concern lhat surfaced during the 
period. In order for a U.S. airline to fly in the United 
States, all engine repair w<rk must be dcme at an 
FAA-certified slation. Industry soun:es iDdicate !hat 
lbe paucity of certified ovenieas repair stations has 
fm:ed airlioes IO do repair wmk that may not have 
been adequately documeored in all instances, creating 
potential safety and legal violations. In resp:llllle tu 
lhis situation. the FAA is in the process of increasing 
Che number of certified overseas repair stations. 

A major factoc adversely affecting the U.S. 
industry is product liability. which has effectively 
limited U.S. productic:n of aircraft piston-type engines , 
fer small general aviation aircraft registered in the 
United Sta~. These conrems arose as a result of the 
J8Dllsry 1963 case of Greenman vs. Yuba Pawer 
Products, lnc .. n Jn this case, the Supreme Court of 
Califomia embraced lbe C()Deflpt of strict liability, 
which stated that a manufacturer who produced a 
product found to be defective er unreasonably 

26 U.S. Depattmeot of &iergy, Ma111hly Energy R•~w. 
OcUJber l<J9J {W~ngton, DC: publl08li<in 
DOC/EIA-0035(93/10)), p. 115. 

n 59 Cal. 2d 57, 377 P.ld 1197, Z? Cal. Rptc. 697 (1963). 
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dangeroos when put to its intended use. and those who 
distributed and sold that product, liable for injuries 
caused by that product, without proof of any 
negligence or fault on the part of lhe manufacturer or 
the vendors.2s Thetefore, U.S. producers of general 
aviation aircrafL and manufacturelS of enginell foc this 
segment mmt cootinue to insure themselves for many 
aging aircraft and engineii that were produced since 
their company's inception. 29 

Consumer Characteristics and Factors 
Affecting Demand 

The price, quality, !eehnological level, and 
perl'omuinw of f<Rign-made aircraft engines and 
pans for aircraft engines is similar IO that ofU.S.-made 
produi:ts. However, worldwide product support by 
some foreign manufacluren is not equal to that 
provided by the majority of U.S. engine manufacturers, 
according to industry soun.:.ell. 

Because airframe manufacturers are building 
aircraft that genenilly can accept engines from !leVelal 
manufacturers, producers of large cunmetci.al aircraft 
engines and parts sell their products directly to U.S. 
and global airlines and aircraft leasing companies 
whose corporale headquarters are located throughout 
the world The U.S. market for military, camnuter, 
and ~live aircraft engines and part5 is located 
predominantly in New York, Coonecticut. Missouri. 
Kansas, and Texas. where most of these types of 
aircraft are assembled. 

Demand for aircraft engines and parts is 
detennined principally by the amount of airline lraffx: 
and Federal budget expenditures for military ain;nd't, 
A number of Federal regulatioos have also had an 
impact on lhe demand for new aircraft engines. For 
example, proposed Federal regulations oo noise have 
caused airlines to upgrade their planes with newer, 
quiete£, mme fuel-efficient engines. Ccmpetition 
amoog wi:K'ld aeroeugine producers bas been further 
stimulated by the afcrementimed ability of engine 
mauufacturerli to sell directly to the numerous 
end-users (W(Jl'ld airlines, leasing: compauies. and the 
U.S. military procurement agencies) instead of the 
relatively few airframe manufacturers. Though this 
abiliry may not have im;:reased the overall demand for 
engines. it has introduoed more instability into the 
market by allowWg a broadec range of customers to 
decide Oil the choire of final product. 

FOREIGN INDUSTRY PROFILE 
Rolb·Royce, pie., localed iu the United Kingdom, 

and SNECMA of France are the chief foreign 

l• 7'"'1 LuJbi/jly Mau. 1'"'1 Impact ef liability law on Safety 
llJld Innowllion, Peter W- Huber ond Robert E. LiWI, eds. 
\Wubinston, DC: Tho BrnoUnp lnstiluli<Bt, 1991), p. 480. 

29 Sot U.S. lmematlonal Trade Commilaioo, lndlUlry oil 
Trade Summary: Aircrtlft, Sp<Jcecrafi, and R•kJted Equipmenl, 
usrrc publie111ion 2430. Nav. 199!. for a mare oomplete 
discussion of lbe pn>duel liability problem. 
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competitrni of U.S. manufactun:rs of aircraft 
gas-turbine engines. Rolls-RO}\:e is the largest 
producer of aircraft gas turbines in Europe, with 
aerreugine turnover totaling $3.8 billim iu 1992.30 
Rolls-Royce was acquired by lhe British Govemmeut 
in 1971 and was subsequently privatized in 1987. 
Rolls-Royce makes gas-turbine engines fo" both 
aircraft and nonaircraft applications. as well as other 
types c;i_ turbine engines. The United States 
represented the largest single market for Rolls-Royce 
during 1992.31 As af December 1992, Rolls-Royce 
gas-tul'bine airaaft engines were installed on 11 
pttcent of all Western iaIBe civil ain:raft.32 SNECMA 
produces civil engines in conjunctioo with its joint 
venture with GE, and military engines for French 

fighw """"' 

In addltioo to these two enterprises. France and 
Germany have airaaft engine producers that 
coru;entraie primllily on the manufacture of ain::raft 
gas-turbine parts and subassemblies. and engines for 
belicopter applicatioos. ~~ Tnrbomeca 
(Ttuboo:ieca) of Fram.:e has supplied Am>spatiale of 
France. a multi-line aircraft producer. with the Arriel 
series of beliccpter eagiues. Turbomeca is also 
pursuing the U.S. business helicopter market u au 
original-equipment supplier. MTU of Germany has 
supplied parts to. and entered into joint venrures with, 
various U.S. and foreign jet engines for civil aircraft 
It has • 21-pttcent share of the Pratt & Whitney 
PW2000 engine program; a 13-pen:ent share of the 
IT8D-200 engine program; an App'oJlimate 12-perceut 
share iu the manufacture of GE's CF6-50 engine 
program and in IAE's V2SOO eogioe programs; an 
8·pen:eut share of GE's CF6-80NA1 engine. which 
powers the Airbus AJIO and Boeing's 767: and a 
9-pen:.ent share of GE's CF6-80C'l engine, fowui oo 
the Airbus A300-600. 33 

West European engine manufacturers could 
increase their global market share if their engines 
beconle qitional OD new Airbus aircraft and if a new 
type of smaller jet transport is built by a European 
Union (EU) member. Currently, Rolls-Royce is 
de¥eloping: engines lo power Airbus' newest aircraft. 
the AJJO. Rolls-Royce has also funned a joint ventw'e 
with Bavarian Motor Werkll ((BMW) Germany) to 
develop a new generation of engines for one of the 
propmed West European 75-120 seat regional jet 
airliners. MTU has linked up with Pratt & Whitney for 
the same reasoos. A West European productian partner 
responsible for the partlal or total production of 
engines for these aUcraft coold add lo the appeal of 
these aircraft for certain purchasers. 

30 1992 Amuu:il Report (London: Rollo-RQ)'oe pie., Mar. 
1993), p. 27. £"' Sl.76!'iS, per inlernati<>na/ Fillall(;i<J/ S/alfalic• 
(W8"hU.gWn. DC: International Monclory l'und. NO'I. 1993). 
-ics rft, p. S4ll. 

JJ lnduldry officials, interview by usrrc !ilaff, Dec. 1993. 
31 Boeing, p. 22. 
31 Jane'• lnforma1ioo Group, Jane'• All lho Wm-Id"• Aircraft, 

1992·9] (l.oo<lon: J"""'• Jnformalion Group, 1992). p. 637. 



Canada is the principal soun;:e of competilion for 
U.S.-built turbopropeller aircraft engines. Pratt & 
Whimey Canada, 97-pen:.ent owned by Pratt & 
Whimey U.S.A., is the leading foreign supplier of 
turbopropeller engines IO the world Pratt & Whitney 
Canada also produces a lioe d small turbofan engines 
for business jet aircraft. As of January 1, 1992. it had 
delivered 36,000 engines since its inception. 34 

Poland is a supplier of large radial, in-line. and 
op):J(*d pislDII engines used on some llgricultural and 
large float-equipped aircraft Polish mannfacturer 
Zn.eu.enie Wytwoo:ow Spm:tu Lolnicl.egO I 
Silnik~o PZL (PZL), represented the sole global 
source of oew pt'oduction d large radial engines during 
1988-92. In 1975. PZL acquired the rights IO 
manufacture and market the full range of air-cooled 
pistoo engines formerly produced by the Franklin 
F.ngine Company (Aircooled Motors) of the United 
Slalell. Franklin engines can still be found oo U.S. 
general aviation aircraft manufactured prior to the 
mid-1970s. 

There are many exam.pies of faeign engine 
produceri; entering into joint ventures with each other. 
in order to compete primarily ftr European 
defense-related aircraft programs. Rolls-Royi;:e teamed 
with Turbooieca to produce the Adrur. the eogiDe for 
the SEPECAT Jaguar fighter aircraft This engine al:io 
was selecied for lbe Mitsubishi T-2 military trainer, and 
is produced in Japan under license. One version of the 
engine powers the U.S. Navy's Goshawk training 
aircraft. Rolls-Royi;e also joined with MIU and Fiat 
Aviazionc to produce the Turbo-Unim RB199 engine 
that powers the Tonmado multi-purpose fighter. Under 
tbe 1985 Eurq)ean Small Engines Cooperation 
Agreement, Rolls-Royce teamed with MrU and 
Turbomeca to produce the MIR 322 
(Rolls-R~urbomeca) and MIR 390 
(MIU/furbomer;a/Rolls-Royce). both tudiosbaft 
engines designed for belicoptec applications. 
Rolls-Royce again joiood with MIU, Fiat. and Sener 
of Spain to produce the EUROJET, a new motot for the 
proposed Eurofightec progrllDI. 

Parts foe rocket motors are produced in several 
West European countries. Russia. China, and Japan. 
Arianespa;e is the commercial provider and marketing 
arm d the F.uropean Space Agency, a consortium of 
thirteen European acrospa;:e companies. which. 
together. supply parts ftr the AriaDe series of 
rockets. lS China and Russia design. develop, and 
produce reaction eugUies for rockel8. These engines 
differ redJniailly fu:m U.S. engines in that one set of 
engine pump and fuel oxidizer is used to fuel up to 
four combuslioo chambers. whereas the U.S. praclice 
is to use one pair of pump/oxidm:rs per combustion 
chamber. While the Russian design allows tbe engine 
to oontinue to function if a prohlem arises with ooe of 

"Jane'• 1991·93, p. 619. 
~s Fa a diacus!lion of Ariaoespate, - usrrc, ltilf:rofl, 

Spae<crofl, a"'1 Ro/41ed Equir-nt. 

the combustion chambers. it also makes the engiOO's 
mission vulnerable to pump/oxidizer failme, which 
would disable all of the combuslion chambers. Japan 
has developed a rocket engine lo powec itli space 
vehicles. Some oonain:raft gas turbines are ~ 
by the same companies which produ;:e aircraft gas 
turbines. albeit at separate facilitiell, and by 
independent firms. 

U.S. TRADE MEASURES 

Tariff Measures 
The provisiOllll of the Harmonized Tariff Schedule 

of the Unlled States applicable to aircraft and reactioo 
engines, other gas turtiines. and parts are shown at the 
8-digit level in appendb!: B, table B-1. The column l 
rate of duty'.16 for spark-ignilion. ra:iprocating or 
rttary, internal combustioo pistoo. engines for aircraft 
is zero. It is also zero for partS suitable foe use solely 
oc principally with thelie engines. However, the 
column 1 rate of duty for gas turbines and rocket 
engines is 5 percent ad valorem, and the duty ntle foe 
parts of these engines is either free, as in the case of 
cast-iron parts. c.- 3.7 percent ad valorem for 
ncocast-iron parts. or 3.4 ~ ad valorem ftr partS 
of reaction engines. The GATI37 Agreement on Trade 
in Ovil Aircraft (ATCA), which became effective oo 
Januaty 1. 198{1, provides for the eliminArion, 00 a 
most-favored-nation (MFN) basis. of all customs duties 
and similar charges r1 any kind levied on. or in 
coonecti.oo with, the importation of civil aircraft to 
signatory nations. Parts. compouents. or subassemblies 
of civil aircraft are also accaded duty-he treatment 
under the agreement if they are certified foe use in civil 
aircraft. The United Stales, tbe EU. Canada, Japan. 
Austria. Norway. Romania, Sweden. and Switierland 
a.re signatorieil to the ATCA. 38 A.fl a ~t of this 
agreement. U.S. exportB of civil ahaaft engines to 
signatory countries enter duty free; however. GAlT 
membec countries that are ll(ESignatcrieS. such as 
Brazil, may impose a dury on such imports. but export 
on a duty-free buis to signalofy OOUPtries. The GATI 
Uruguay Round of trade negotiations. completed in 
December 1993. may re5ult in further reductioos in 
U.S. and foieigu duties oo tbe anicle:s covered by this 
summary. The U.S. Round :;chedule of cmcessions 
was not available at the time that this summary was 
prepored. 

NAFTA. as implemented by the North American 
Free Trade ~ Implementatioo Act (Pub. Law 
103-182, approved Decembec 8, 1993), provided fOJ 
the e1iminAliCO of US. dulies, effective January 1, 
19!14. Oil summary goods impolled from Mexico. 
Mexico also eliminated its duties Oll imports of such 
goods from the United States effective Jamwy 1, 
1994. 

36 Ref«' to ~i~ A for .,, ~ of larift' and trade --"' Sec "PP· A. 
31 Duly Jeductioii1 are not limited to Ibo signatories to the 

apeemcnt. oince "°"'"' die GATT. """" reductioos apply to all 
GATI mernbef counlrie& 
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NontarilT Measures 
There are no known nontarilf barriers IO U.S. 

import!! of aircraft engilies and parts of ain::rafl 
engines. 

U.S. GOvemment Trade-related 
Investigations 

During 1988-92, !here were no swutory 
investigations concerning-- ain:raft, rocket, or Olher 
gas-turbine engines, or parts foc lhese engines. 
However, lhe Senate Finance Committee requested lhe 
U.S. International Trade Commission to conduc1 a 
study of the competitiveness of the U.S. large civil 
aircraft industry. This Sludy, Global CompetitiveMss 
of U.S. AdWJnCed-Technology Manl(actwing indus
tries: !Arge Civil Aircraft, was published in August 
1993. 

FOREIGN TRADE MEASURES 

Tariff Measures 
The primary foreign markets for U.S.-produced 

aircraf1 and reaction engines, olher gas rurbines, and 
parts are France, the United Kingdom. and Canada. 
All of these nations base their will classifications on 
Harmonized System No~ncklture headings 
84.07-84.12. lbe EU and Canada. as signatories IO lhe 
ATCA, provide for the duty-free enuy of civil aircraft 
engines and pans. Tariffs applicable IO other sununary 
pmducts range from 4.3 percent to 6 percent ad 
valorem for nonaircraft gas nubines. 

Brazil and Mexico also base !heir larift' 
classif!Clltioo,, on HTS headings 84.01-84.12. Brazil, 
which is oot a signatory of lhe ATCA, nevertheless 
eliminated impon duties on aim"aft engines effective -
January 1, 1991. In 1992, Brai:il levied a 20-percent 
duly on reaction engines, a 10- ro 25-percenl duty on 
nonaircraft gas wrbines, and a 25-percent duty on parts 
for nonaircrafi gas turbines. An additional w. of S 
percent was levied on a11 products in Ibis summary.39 
Permission to impon aircraft engines and pans muSl be 
obrained from the Commisao T&:nica de AeronAulica 
Civil. Mexico imposed a duty of IO percenl on all 
summary products during 1988-92. This duty was IO 
have been eliminaled as of January I, 1994. 

NontarilT Measures 
All civil aircraft engines and pans for lhese 

engines, as well as the fac1ories in which they are 
made, must be certified by lhe appropriate civil 
govemmentaJ authoricy Iha! grants airworthiness 
certificates IO each type of aircraft. The United StaleS 
and the counlries of Western Europe demand !hat any 
aircraft engine operated in their air:space meet stringen1 

'.Ill Thi• WI., Ibo Impasto ..00,,, Prodiu:\oo lndi.nrializadoo (WI. 
on indllS!.ri&lizcd proWc:to), wu "1llpcnded in 1993 on telecwl 
item• found in !his product srouping; ..,. Tuifa Ad...,...,-,,, do 
Bnuil ·TAB. NBM..SH, ~· ~53-554. 

IO 

airworthiness siandards. In the United States, these 
standards are promulgaled and administered by the 
FAA. Each West EW'Opellll country currenlly has 
comparable civil aulhorities. Because most aircraft 
engines consumed worldwide are produced in either 
the United Slates or WeSlem Europe, most of lhe 
airuaft in the world fleet have been certified by one or 
all of lhese agencies. Therefore, individual country 
standards generally do not inhibit lhe trade of aircraft 
engines, as all engines must confonn ro similar 
international gfandards. However, trade in some 
counlries is hindered by certain business practices, 
which stipulate lhe Ifie of a foreign national as the 
agent of the U.S. manufaclW"ef.40 Olher countries, 
such as Sweden, impose a tax on aircraft flying in their 
airspace using certain engines that are alleged IO 
produce excess p:iUulalllS. 

U.S. MARKET 

Consumption 
U.S. consumption of aircraft and reaction engines. 

other gas turbines. and pans fluctuated upward by 23 
perce111 during 1988-92, from $22. l billion to $27 .2 
billion (figwe 4).41 This rise can be allributed ro lhe 
increase in demand for aircraft and rocket engines in 
their primary use induslries such as airlines and the 
miliwy. The period 1988-92 saw a record number of 
U.S. large civil aircraft orders and deliveries which. in 
mm, fueled the demand for aircraft engine and engine 
pans. U.S. airlines increased their fleets by 14 pen:e111 
during the period, while world airlines increased lhe 
size of lheir large jet aircraft fleets by 27 percenL 42 

Production 
Shipments of U.S. aircraft and reaction engines, 

other gas twbines, and parts rose erratically from $25.2 
billion in 1988 IO $29.4 billion in 1992, or by 17 
percent (figure 4). This was due IO conflicting trends 
in the market for aircraft engines: a decrease in 
military demand, and an increase in lhe civilian 
market Most U.S. aircrafl engine production is 
destined for U.S. military and civil airframe 
manufacturers. The major 1ype of aircraft engine 
shipped was lhe turbojet and il.s variants. Sales of 
lafger, more powerful U.S.-buill engines are displacing 
smaller ones because of an increase in lhe size and 
perfonnance requirements of new aircraft Rocket 
engines. and parts represenled IS percent of U.S. 
sbipmenis in 1988 and in 1992.43 

U.S. production of aircraft gas-turbine engines has 
declined somewhat. This is due principally to the 
decline in new large civil ain:raft orders and the 
continued decline in ortlen foc lhe military market. 
However, because lhe majori1y of lhe world's ain:rafl 

«I lndwiuy .....n;es •~ lhll in adherins 10 loco\ law in 
lhe hool CWl:llly, !he U.S. m...,ufactuNr may be liable for 
~under lhc U.S. Foreign C<inupl Practia:• Act. 

41 Table B-2 
<l Bomig, w- 31-32 
41 Table B-2 



Figure 4 
Aircraft and reaction engJnes, othar gas turbines, and parts: U.S. balance of trade, 
consumpllon, and shipments, 1988-92 • Balance of trade 

Bill;';,""'-'-""-------------------1 [;;\J 
E3 

Const.mpt:ion ,.,..,_ 
30 

Source: Shipments and consurr1)tion estimated by USITC staff. Balance of trade coni:iiled form otlicial statislk:s of 
the U.S. Department of Commerce. 

in service, as well as ~en order. have U.S. aircraft 
engines. lhe demand fer U.S.-made pans should 
continue to expand. 

Imports 

Products Imported 

1Wo cooimodities accounted for 83 pen:ent of total 
U.S. imporrs: aircraft and IICEain:raft turbojet or 
turbopropeller engine parts not made af cast-iron and 
aircraft turlJojets af a thmsl exceeding 25kN (figum 
5).44 These imports were valued at $5.1 billioo in 
1992.45 As previously discussed, overall import totals 
include the engine canpcnentll manufactured by 
SNECMA in France foc inclusim in the CFM line of 
engines,46 and the engines prodm:ed by Rolls-Royce in 

44 The power of a jet engine I• ~ in pounds of thrust, 
or poond/fOOl- One Newton cqwihl D.2248 pcnuul/l\>ot of thrust; 
lbenofon., 251<N = 5.620 poundlfo<Jt of lhnoit. 

45 Toble B-1. 
41i Ellf;ine .....nbl!CO ..., cxpcsted .., c-ied to e..,h of the 

comJ>Olliea. GE .-mbles the oomplote engine in !he United 
Sweo for Ibo U.S. mottet, while SNECMA """"1nbles !he 
oomplelc engine In France for !be European miutet. 

the United Kingdom, which are typically exp<rted w 
U.S. airframes. The SNECMA engine compooeots fOI" 
the CFM engine are used en the Boeing 737; 
Rolls-Royce engines are used oo the Boeing 747. 757. 
and 767. the McDonnell Douglas DC-IO, the Lockheed 
L-1011, and the Gulfstream Aero.space G-4 business 
joL 

Import Levels and Trends 
U.S. imports of aircraft and reaction eugines. other 

gas twbines, and parts rose steadily fn.m $3.0 billioo. 
in 1988 to $6.2 billioo in 1992. or by 105 percent 
(figure 6).47 The bulk ($2.8 billioo) of total U.S. 
impcrts in 1992 coosisted of pans fw ailcraft and 
m:maln;raft turbopropeller and turbojet engines, which 
included high-value assemblies and compooents from 
France fur the CFM joint venllll'e.411 lmpttts of lhese 
parts typically are expot1ed on a finished airframe. As 
more than half of all U.S. civil transport llin:raft 
produced during the period wen: expmcd,4CJ groos 
calculations of the ratio of U.S. impttts to U.S. 
consumption may be misleading The import share of 
the U.S. market. acwrding to official U.S. Department 
of Ccmmerce trade data. rose sigoi:ficantly 

47 Tabk B-2-
4.! CCllDpiled from official. lltalislics of Ille U.S. O.partmoot of 

Commrn:e for Hat"lllOllUed Tarijf Sch.duie item 841 J .91.908'.l. 
~9 Baein@. p. 14. 
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Figure 5 
Aircraft and reacilon engines, other gas turbines, and parts: U.S. Imports and exports, 1992 

• Turbojets> 25kN 

CJ Noncast-iron part 

~-----------;1;3 Other imports !----------~ 

U.S. Imports 
Total= $6,178 mllllon 

U.S. exports 
Total= $8,290 mllllon 

Source: Data for noncast-iroo parts estimated by USITC Slaff. Other data compiled lrom official statistics of the 
U.S. Department ol Commerce. 

Figure 6 
Aircraft and reactk>n engines, other gas turbines, and parts: U.S. Imports, exports, and balance 
or trade, 1988-92 

• Balance of trade 

~~Ilion.· -·'-""'------------------4 [-_,,,,J imJDfts 
~ Exports 

Source: Compiled lorm olficial statisitcs of the U.S. Department ol Commerce. 
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between 1988 and 1990, from 14 percent to 17 percent 
to 20 percent, then increased to23 patent in both 1991 
and 1992. 

Principal Import Suppliers 

The twelve-member nations of tbe EU Ieillllined 
the principal suppliers of U.S. imports of airi;raft and 
rockel engines, other gas lurbines, and pans during 
1988-92. Shipments ftml. these countries combined 
for between 67 and 79 pen:.e.nt of total U.S. im~ of 
lhese engines and parts during the period. As 
previously noted, France was lhe primary sowre of 
total U.S. impons of summary products during the 
period, with the United Kingdom second. Together, 
lhese two countries accounred for 56 pen:.e.nt of total 
U.S. imports of aircraft aiid reaction engines, 
ncmain:raft gas turbines, and parts for these engines 
during 1988-92. DuriIJg tbe period. tolal. U.S. imports 
from Frll!ICC increased by 118 pert:ent. to $2.3 billion 
in 1992. whereas imports from the United Kingdom 
increased by 187 percent, to $1.8 billion.Sl 

The two leading products importOO during the 
period wem noncast-iron parts for airaaft tmbojet or 
turbnpropelJer · , and aircraft engines e.vrerting 
2SkN in thrus3'f'U~s. imports m MDCaSt-irm parts 
for aircraft tlll"bojet or turbopropeller engines frcm 
France grew by 116 percent, &om $522 million in 1988 
to $1.1 billion in 1992. while U.S. imports from tbe 
United Kingdom of such parts ~ased by 12 pen::ent. 
U.S. imports of aircraft engines exceeding 2SkN from 
the United Kingdom during 1989-9253 increased by 
103 pen:ent, to $12 billion. while those imported from 
France increased by 28 pen:enl, to $1.l billion,54 1be 
increase in imports from the Unik!d Kingdcm was 
made possible by the flexible engine options available 
10 CUStoo:lerS of airframe manuflctunml, which allowed 
the eud-user to choose British-built engines instead of 
U.S.-builtengines. Because the United States CllpOrted 
the majority of its domestic large civil transport aircraft 
in 1992, it is possible that these engines will be 
re-eitported. 

U.S. Importers. 

Airframe manufacturel's, airline companies, and 
aircraft leasing companies are the primacy imp<rlelS of 
aircraft engines. When an airline or aircraft }easing 
company places an order for aircraft, the airframe 
manufacturer adviliell the .purchaser what engines are 
designed to be used on the aircraft. H the ain:l'aft can 
ar.x:ept an eDgine from more than one manufactwec, the 

50 Table B-S. 
51 Thill. 
5l Table 8-1. 
5, Undor the Torl!f Sch<dJJ/e of thB UtUred S/alt$. whl<ii 

became efre<:li>e Jonwuy 1, 1989, aireraft engines wore 
differmtioled bu:d on whether they were piston or tult!U....iypc. 
DOI 88 lo !heir power ratings, "" found in lbe HarmotUzui ToriJJ 
Sched~/e ~f Utt! United S/OltJ. 

54 Compiled from official olotisti"" of Ille U.S. Departmelll of 
c~. 

purchaser of the aircraft then negotiates with the 
appropriate aircraft engine producers for the pmcilase 
of engines, spare engines. and engine parts needed for 
rootine service. H the engine mannfacturer is a 
non-U.S. producer. then tbe airframe manufacturer 
normally becomes the importer of recocd for those 
engines that it needs to complete the aircraft. The 
aircraft customer is typically also the importer of 
recmd for spare engines and parts. 

FOREIGN MARKETS 

Foreign Market Profile 
The EU was the leading export market fOI" U.S. 

aircraft and reaction eiWnes. other gas twbines. and 
parts during 1988-92.~s- This market accounted for 
over 49 pen:ent of kJtal U.S. exports of these pmductll 
during the period. The EU has the largest 
concentration of aircraft and aircraft engine 
manufacturing capacity, as well u the largest 
CCJlDllle[l;;ial ain7aft fleet outside of the United States 
and Russia. The majority of these aircraft wem 
equipped with engines manufactured in the United 
States. and are serviced ptedominantly with paru 
manufactured in. or shippa:I fu:m, the Uniled States. 
Frmce. the United Kingdom, and Canada were the top 
three foreign markets for U.S. eitpOrts. accounting fw 
46 peocent of total U.S. ex.pons of summary products 
in 1992. Ex.pons as a percentage of U.S. shipments of 
airmd't and reaction engines. other gas turbiues, and 
parts increased from 24 to 28 percent during 1988-92. 
Iodustry SOllfCell indicate that exports of engines are 
underreported. as ctficial statistics do not account 
adequately for imported engines that are re-exported 
oo U.S. airframes. 

The EU econcmk integration coold adversely 
affect U.S. engine producas. according to indu5try 
sources. More stringent enviroomental standards, and 
a proposal to create a mere Wliform labor policy 
throughont the EU, could increase the cost to U.S. 
suppliers of doing business in this market. according to 
ind\llitry sron:es. lbese same soun:es are concerned 
that with new enviloomental and laba legislation, 
higher levels of capital. investment will be needed in 
order to maintain the same level of U.S. industtial 
participaticn in the EIJ.S6 

u.s_ Exports 

Products Exported 
Parts of aircraft llld llOOllin:raft turbojets or 

turbopropellers were the largest group of U.S. exports 
of these products during 1992, amountiug to 
$4.9 billion in 1992. representing: 59 percent of total 
U.S. CXJl.'!l'tS of the products coveied in this 
summary.51 The global aitline fleet and the majority 

"Table B-5. 
Sli irulu:!IJy offtciab, in<erviowii by USITC smlf, 1993. 
~ Tableo B·I and B-2. 
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of military aircraft not built in the fooner Soviet Union 
employ U.S.-buih engines, which are pmdominantly 
made from U.S.-built partB. These parts are not 
availabJe frcm foreign manufacturers: theiefore, partB 
must be sowced from tbe United States. 

Export Levels and Trends 

U.S. exports of airmlft and reactim engines. 
nonaircraft turbines. and pans thereof rose from $6.1 
billion in 1988 to $8.3 billion in 1992. or by 
36 pen:ent.58 During 1988-89. U.S. exports of ain:raft 
and rocket engines. other gas turbines, and parts 
tbered rose steeply by 22 percent. to $7.4 billim. U.S. 
exports rose gradually between 1989-91. to $8.3 
billion, before declining by I percent in 1992.59 
France and the United Kingdom were tbe largest single 
markets for these products. 60 The Iarsest peram.tage 
increase in exports to a majof country grouping was 
ac:countcd for by the ASEAN natiOJlS, to which U.S. 
exports increased by 105 pen;ent 61 Overall demand 
for U.S.-made allcraft and rocket engines. other gas 
turbines, and parU was generated largely by tbe global 
need for aircraft engines m. oew airframes (especially 
in the EU and the Pacific Rim nations). and the need to 
se!Vice engine!; c=tiy in use in the world fleet 

During the period. expons as a share of shipments 
rose ittegularly from 24 pen::ent to 28 percent, 
reflecting the increased im.pcmnce of foreign mado::IS 
to U.S. suppliers.62 As f<Weign pun:hases of aircraft 
rise. sales of ain:raft engines and parts will also 
wntllrue to increase. The Commonwealth of 
Independent Swes has the potential to become a major 
market for U.S. ain:raftengines if political and national 
security issues can be resolved. In 1991, the Russian 
airline Aewflot ~ a number of U.S. aircraft 
engines to repower ilS IIYtJ$hin Il-86 aud prqiosed 
D-96M aircraft. An initial shipment of Pratt & 
Whitney eJJgines has been shipped to Russia. for 

58 Tal>lo B-2. 
S!1 Com.piled from official olldiotii:a of Ibo U.S. flopartmert of 
~ 
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60 Table B-4. 
61 Table B-S. 
62 Table B-2. 

certification on these airframes. The aircraft powered 
by these engines will be fer domestic routeli initially, 
although export verni~ of these ain:raft are 
planned.re U.S. engines are coosidered more fuel 
efficient and less maintenance intensive than Russian 
engines, acconiing to industry soorces. 

U.S. Exporters 
The principal ~ of aircraft engines are the 

U.S. prodocers cf aift:nft -engines and U.S. airframe 

""""'"""""· 
U.S. TRADE BALANCE 

The United States maintained a trade surplus in 
aircraft and reaction engines, other gas turbines, and 
parts during 1988-92 that ranged from $3.l billion in 
1988 to a high of $3.3 billim. in 1989. bef(l[e declining 
irregularly to $2.l billion in 1992.64 The hugest 
single-camtry U.S. trade surplus for tbme goods is 
with Japan. In 1992, this surplus ILfDOOllled to 
$498 million. Japan relies on the United States for 
civil lransport aircraft because there are no 
manufacturers currently building this type of aircraft in 
Japan. The largest U.S. trade deficit during the period 
was with the United JGngdom: in 1992. this deficit 
amrunted to $935 million.. The United Kingdom is the 
only fotcign country that produces a rangie of ain:zaft 
turbine emgines foc civil transports that compe&e with 
U.S.·made enginell. 

Other significant reversals fu£ the U.S. balance of 
trade in these products occum:d with Gelmany and 
France.. During the period. the U.S. balance of lrade 
with Geml.any declined ftooJ. a surplus of $139 million 
to a deficit of $9 million, while lrade with France 
dei;lined from a sumJus of $213 million to a 
$125-millim. deficii.6!·-- This trend reflects the 
increased use of beign parts and aS!JelllbHes Oil 

U.S.·built engines, and will likely cm.tinue. 

6.3 For more informolion"" ~ Ruosim maaft indll!llry,..., 
U.S. lnlcm&lional T...te c.ommission, Global C~iliYOMS• of 
U.S. Mwmad-Tochrw/ogy Manufa&luring /ndralrlts: l.Arge CiYIJ 
hn:roft, USITC publioatioo 2667, August 1993. 

6! Tab!o B-5. 
115 Ibid 
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TARIFF AND TRADE AGREEMENT TERMS 

The Harmonlud 1hrlJf Scluduk of tlu United 
Stales (IITS) iepiaced the Tariff Schedules of the 
United States (TSUS) effective January 1, 1989. 
Chapters I through ':Tl are based on the 
internationally adopted Harmonized Commodity 
Description and -Coiling System through the 
6-digit level of product description, with 
additional U.S. product subdivisions at the 8-digit 
level. Chapters 98 and 99 contain special U.S. 
classification provisions and temporary rate 
provisions, respectively. 

Rates of duty in the general subcolumn of HI'S 
column 1 are most-favored-nation (MFN) rates; 
for the most pan, they represent the final 
concession rate from the Tokyo Round of 
Multilateral Trade Negotiations. Column 
I-general duty rates are applicable to imported 
goods from all countries except to those 
enwnerated in general note 3(b) to the HTS, 
whose products are dutied at the rates set faith in 
column 2. Goods from the People's Republic of 
China, Czechoslovakia, Hwtgary, Poland, and 
Yugoslavia are among those eligible for MFN 
treatment. Among articles dutiable at column 
I-general rates, particular products of enumerated 
countries may be eligible for reduced rates of duty 
Or for duty- free entry Wlder one or more 
preferential tariff programs. Such tariff treaonent 
is set forth in the spedal subcolwnn of HTS 
column 1. 

The Geiurall.zed System of Preferences (GSP) 
affords nonreciprocal tariff preferences to 
developing oowttries to aid their economic 
development and to diversify and expand their 
production and exports. The U.S. GSP, enacted in 
title V of the Trade Act of 1974 and renewed in 
the Trade and Tariff Act of 1984, applies to 
merchandise imponed on or after January 1, 
1976, and before July 4, 1993. Indicated by the 
symbol "A" or .. A•" in the special subcolwnn of 
column I, the GSP provides duty-free entry to 
eligible articles that are the product of, and are 
imported directly from, designated beneficiary 
developing countries, as set fonh in general note 
3(c)(ii) to the HTS. 

The Caribbean Basin Economic Recovery Act 
(CB ERA) affords nonreciprocal tariff preferences 
to developing coumries in the Caribbean Basin 
area to aid their economic development and to 
diversify and expand their production and 
exports. The CBERA, enacied in title II of Public 
Law 98-67, implemented by Presidential 

A-2 

Proclamation 5133 of November 30, 1983, and 
amended by the CllSIOms and Trade Act of I 990, 
applies to merchandise entered, or withdrawn 
from warehouse for consumption. on or after 
January t, 1984; this tariff preference program 
has ·no expiration date. Indicated by the symbol 
"E" or "E*" in the special subcolumn of column 
1, the CBERA provides duty-free entry to eligible 
articles that are the product of, and are imponed 
directly from, designated countries. as set forth in 
general note 3(cXv) to the HTS. 

Preferential rates of duty in the special subcolumn 
of column 1 followed by the symbol "IL" are 
applicable to products of Israel under the Unlted 
States-lsruel Free-Trade Area lmpkmentation 
Act of 1985, as provided in general note 3(cXvi) 
of the HTS. When no rate of duty is provided for 
products of Israel in the special subcolumn for a 
particular provision, the rate of duty in the general 
subcolumn of column I applies. 

Preferential rates of duty in the special duty rates 
subcolumn of column 1 foDowed by the symbol 
"CA" are applicable to eligible goods originating 
in the territory of Canada under the United 
Slain-Canada Fne-Tnuk Agreement, as 
provided in general note 3(cXvii) to the HTS. 

Other special tariff treaunent applies to particular 
products of insular possessions (genentl note 
3(a)(iv)), goods covered by the Aul(.lmotive 
Products Trade Act (general note 3(cXiii)) and 
the Agreement on Tra4e in Civil Aircnift 
(general note 3(cXiv)), and articUs impomd 
from freely associated slates (general note 
3(c)(viii)). 

The Geturul Agreement on Tariffe ll1ld Trade 
(GATI') (61 Stat (pt. S) ASS; 8 usr (pt. 2) 1786) 
is the multilateral agreement setting fonh basic 
principles governing international trade among Its 
more than 90 signatories. The GAIT's main 
obligations relate to most-favored-nation treat· 
ment, the maintenance of scheduled concession 
rares of duty, and national (nondiscriminatory) 
treatment for im~ned products. The GATI also 
provides the legal framework for customs 
valuation standan1s, "escape clause" (emergency) 
actions, antidumping and countervailing duties, 
and other measures. Results of GAIT-sponsored 
multilateral tariff negotiatlons are set forth by 
way of separate schedules of concessions for each 
panicipating contracting party. with the U.S. 
schedule designated as schedule XX. 



Officially known as 'The Arrangement Regarding 
International Trade in Tuxtiles," the Mubijiber 
Arrangement (MFA) provides a framework fur 
the negotiation of bilateral agreements between 
importing and producing countries, or for 
unilateral action by importing countries in the 
absence of an agreement. These bilateral 
agreements establish quantilative limits on 
imports of textiles and apparel. of cotton, wool, 

silk: blends, and other vegetable and marunade 
fibers in order to prevent market disruption in the 
importing coumries----restrictions that would 
otherwise be a departure from GATI provisions. 
The United States has bilateral agreements with 
more than 30 supplying countries, including the 
four largest suppliers: Cllina, Hong Kong, the 
Republic of Korea, and Tai.wan. 
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i; 
Table 8·1 
Aircraft and reaction engines, other gas turbines, and parts: Harmonized Tariff Schedule subheading; description; U.S. col.1 rate of 
duty as Of Jan. 1, 1993; U.S. exports, 1992; U.S. Imports, 1992 

KTS 
subheading 

8407.10.00 

8409.10.00 

8411.11.40 

8411.11.80 

8411.12.40 

8411.12.80 

8411.21.40 

8411.21.80 

8411.22.40 

8411.22.80 

8411.81.40 

8411.81.80 

8411.82.40 

8411.82.80 

8411.91.10 

8411.91.90 

Col. 1 rate of duty 
asolJan.1,1993 

Description General Specla11 

Spark-ignition rec:~rocating or rotary internal combustion piston 
engines, for use in aircraft .•..•••....•.•..•.•..•.•.•.... 

Parts sultable for use solely or principally wlttl the aircraft engines 

Tu~i:~:~a8it~~:n~:ceeeiing 25kN.·i0~·ai;Cr'a'ti ·::::::::::: 

Free 

Free 
5.0% 

Turbojets of a thrust not exceeding 25 kN, other than for aircraft . . 5.0% 

Turbojets ol a thrust exceeding 25 kN, lor aircraft . . . . . . . . . . . . . . 5.0% 

Turbojets of a thrust exceeding 25 kN, other than tor aircraft . • . 5.0% 

Turbopropellers of a power not exceeding 1, 100 kW, 
for aircraft . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 5.0% 

Turbopropellers ol a power not exceeding 1, 100 kW, 
other than !or aircraft • . . • . • . . . . • . • . . • . . • . . . . . • . . . . • . . . . • . • 5.0% 

Turbopropellers ol a power exceeding 1, 100 kW, for aircraft . . • . • 5.0% 

Turbopropellers ot a power exceeding 1, 100 kW, ottler ttlan 
for aircraft . , . , .•• , . • . . . • . . • . . . • . . . . . . . . . . . . . . . . . . . 5.0% 

Ottler 11as turbines of a power not exceeding 5,000 kW, 
for all'Cfaft .••••..•.•.•..•••......••...•....•.••.....•..•. 

Ottler gas turbines of a power not exceeding 5,000 kW, 
other than for aircraft .••...•.. 

5.0% 

5.0% 

Ottler gas turbines of a power exceeding 5,000 kW, for aircraft . • . 5.0% 

Ottler QaS turbines of a power exceeding 5,000 kW, ottler than 
for aircraft ........................................... . 5.0% 

Parts of turbojlllll orturbopn;1peUers: Cast·iron parts. not 
advanced beyond cleaning, and mactlined only lor the 
removal of fins, pates, sprues and risers or to permit 
location in linistl1ng mactlinery •.•....•..•......•.....•....• 

Ottler parts of ain:raft and nona1rcraft 1urbojets or 
turbOpropellers .•.•...•....•.••...•............. 

Free 

3.7% 

Free 
(A,C,CA,E,IL.J) 
Free 
IA,CA,E,IL,J) 
Free 
(A,C,CA,E,IL.J) 
Free 
(A,CA,E,ll,J) 

Free 
(A,C,CA,E,IL.J) 

Free 
(A,CA,E,IL,J) 
Free 
(A.C,CA,E,IL.J) 

''" (A,CA,E,IL,J) 

Free 
(A.C.CA,E,IL,J) 

''" {A,CA,E,IL,J) 

''" (A.C,CA,E,IL,J) 

''" (A,CA,E,ll,J) 

Free 
(A,C,CA,E,IL,J) 

See loot notes al end of tabla. 

U.S. 
exports, 
1992 

U.S. 
Imports, 
1992 

Million doHars --

101 

211 
173 

9 

2,010 

12 

50 

2 

127 

2 

56 

80 

54 

480 

ri 
(') 

43 

57 
136 

l'l 
2,276 

0 

152 

l'l 
40 

40 

2 

16 

63 

37 

2,841 



~ 
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Table B-1-Contlnued 
Aircraft and reaction engines, other gas ttablnes, and parts~ Hannonlzed Tariff Schedule aubheedlng; descrlptk»n; U.S. col. 1 rate of 
duty as OfJan.1, 1993; U.S. expona, 1992; U.S. Imports, 1992 

HTS 
eubhncl~ 

8411.99.10 

8411.99.90 

8412.10.00 

8412.90.90 

Description 

Other parts: Cast·lton parts, not advanced beyond cl•aning, 
and machined only for the removal of fins, gates, sprues 
and risers or to permit location In finishing machinery ••.•.•.•• 

Other parta ol airaaft and nonalrcraft gas turbines .•.•••.....•. 

Other anginas and motors. and parts thereof: Reaction 
•l'IQin•s olher than turboj•ts .•.•.••....•.•••.••.•...•...••. 

Parts ol reaction anginas other than turbojets ••••...•.•.•.•...• 

Col. 1 rate of duty 
aaofJan.1,1993 
Gln11ral Speclali 

·~· 3.7% ., .. 
(A,C,CA,E,IL,J) 

'·"" ''" 
3A 

~A,B,C,CA,E,ll,J) , .. 
(A,B,C,CA,E,IL,J) 

U.S. 
•xporta, 

'"' 
U.S. 
Imports, 

'"' _ Million dollars -

1:1 10 ... 
25 ' 
' 3 

1 Programs under Which special tarl!I tteatmlilnt may be provided, and the corresponding symbols for such programs as !hay are Indicated in the "$Pfi1Ciar 
subcolumn, are ae follows: Generalized Svstem of Pralerencas (A); AutOITlolive Products Trade Ad (B); Agreement on Trade In Civil Aircraft (C); Un~ed 
Statea-Canada Free-Trade Agraemanl (cA.); Carlbbaan Baain ECooomlc Recovary /id (E); United Stal•·litael Fraa Trade Agreement (ll); aiMf Andean Trade 
Preference Act (J). 

2 Less than $500,000. 
3 No difadly compaabl• Schedule B number eidsts; total U.S. experts of aoods LJ'lder Schedule B headings 8411.91 A000·8411.91.7050 corresponding to 

goods impOfled HTS subheadings 8411.91.10-8411.91.90 amounted to $3,636 mlllion. 
4 No diractly comparabllil Schedule B number exists; total U.S. IXpOrts of goods under Schedule B headings 8411.99.4000-8411.99.7050 corresponding to 

goods Imported under HTS subheadings 8411 ,99.10-8411.99.90 amounted to $1 ,256 million. 

Sourca: U.S. axpof!s and imports compiled from data of !he U.S. Dapartmant of CommatCe. 



Table B-2 
Aircraft and reaction engines, other gas turbines, and parts: U.S. shipments, exports of domestic 
merchandise, Imports tor consumption, and apparent U.S. consumption, 1988-92 

Appa ... nt 
U.S. U.S. U.S. U.S. 

Year shlpmenta1 •xports Imports conaumptlon1 

1988. .. . . . . . . . . . . . . . . . . . . . . . . 25,152 
1989......................... 26,988 
1990 ................... · ...... 0 28,742 
1991 . . . . . .. . . . . . . . . . . . . . . .. . . 28,345 
1992 . . . . . . . . . . . . . . . . . . . . . . . . . 29,360 

6,100 
7,445 
7;870 
8,345 
8,290 

Million dollars 
3,012 
4,123 
5,085 
5,374 
6,178 

' Estimate<! by Iha staH of the U.S. lntamational Trade Commission. 

22,064 
23,666 
25;957 
23,374 
27,248 

Source: Compiled lrom official statistics of the U.S. Department of Commerce, except as noted. 

Table B-3 

Ratio ol 
lmportato 
consumption 1 

PafC8flf 
14 
17 
20 
23 
23 

Aircraft and reaction engines, other gas turbines, and parts: U.S. Imports tor consumption, by 
principal sources, 1988-92 ... ~ 1988 1889 1890 1891 1992 

Yalu• (1.000doJlars) 

ffBf}CB ......... 1.058,918 1.550, 164 1,n8,864 2,065,636 2,306,628 
United Kingdom . ........ 615,179 1,069,551 1,426,820 1,357,473 1,764,603 
Canada •..•..•. ........ 544,904 579,543 no.880 674,481 690,456 
Garmany .. 210,989 249,854 391,381 367,866 503,900 
Sweden ..••..••.• 165,902 152,748 178,870 180,627 1n,404 
Italy ••......... 81,529 65,009 75,130 139,785 145,413 
Japan ... 67,264 73,984 104,279 129,950 128,534 
Si~apore .•....... 4,232 20,189 38,582 64,963 83,043 
Net rlands ....... 20,457 29,153 38,287 34,702 44,173 
Korea ..•. ............. 10,079 25,622 19,568 35,810 40,903 
All other .. ...................... 232,487 307,273 361,933 323,171 292,770 

Total . ..................... 3,011,941 4,123,090 5,084,595 5,374,463 6,177,828 

Source: Compiled from official statistics of lhe U.S. ~partment of Commerce. 
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Table 8-4 
Aircraft and reaction engines, other gas turbines, and parts: U.S. exports of domestic merchandise, 
by prlnclpal markets, 1988-92 
Market 1988 11189 19llO 1991 111112 

Value (1,000 dollars) 

Franca ....•............ 1,272,599 1,802,911 1,885,137 2,155,830 2,181,897 
Unh9d Kingdom ••.••..•.. 805,075 871,695 926,164 822,132 830,434 
Canada ••..•..••....... 503,098 674,580 710,699 722,317 786.987 
Japan .•.•.............. 548,138 5n,638 633,!!08 1}$4,199 626,946 
Garmany •.••..••.••.... 350,-424 489,409 471,692 618,368 495,326 
Koraa ..••.••..•••....•. 75,243 88,069 183,216 480,422 360,238 
Nath9rlands .......... ' ......... 214,290 346,802 341;889 347,796 244,175 
Sweden ••..•..••.••.••..••••.•. 112,922 154,218 209,006 212,098 204,886 
Singapore .••.••................ 129,788 285,529 258,593 181 ,235 133,135 
Italy ..•••.••..•••••..•..••...•. 93,394 109,836 121,255 129,781 95,681 
All othar •...•...•••......•• , .... 1,995,207 2,044,040 2,128,066 2,030,478 2,330,066 

Total ...........••.••.••••... 6,100,248 7.444,727 7,869,524 8,344,656 8,289,770 

Source: Compilgd lrom official statistics of Iha U.S. Department of Commerce. 
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Table e.5 
Aircraft and reaction engines other gas turbines, and parts: U.S. exports of domestic merchandise, 
Imports tor consumption, aml merchandise trade balance, by selected countries and country groups, 
1988-921 

(Million doJ/ats) 

11om 1988 1989 1990 1991 1992 

U.S. exports of domestic merchandise: 
France ......................... 1,272 1,803 1,885 2,156 2,182 
United Kingdom . . . . • • • • . . • . . . . . . 805 872 926 822 830 
Canada . . . . . . . . . . . . . . . . .. . . . . . . 503 675 711 n2 787 
Germany . . . . . . • • • . . . • • • • • . . . . . 350 489 472 618 495 
Japan . . . . . . . . . . . . . . . . . . . . . . . . . . 548 578 634 644 627 
Korea . . • • • • . • . . • . • . . • • • . • . . . . . 75 88 183 480 360 
Sweden . . . . . . . . . . . . . . . . .. . . . . . . 112 154 209 212 205 
Netherlands . • . . . • . . • . . . •• • • . 214 347 342 348 244 
Italy •• . . • • . . . . . . . . . • • . . • . . • . . . . 93 110 121 130 96 
Singapore . . . . . . . . . . . . . . . . 130 286 259 181 133 
All other . . . . . . • • . • • . . . . • . _1,c9_95 _____ 2._044 _____ 2c' 1_2_B ____ ac03_o ____ 2c,33_0 

Total....................... 6,100 7,445 7,869 8,345 8.290 

EU-12 .•..••.••...........••.. 2,970 3,903 4,027 4,346 4,086 
OPEC . • • . . . . . . . . . • . . • . • . . . 210 144 199 187 393 
ASEAN • • . . • . . . . . . . . . . . . . • . • • . . 245 409 430 326 503 
CBERA • • • . • • . . . . . . . . • • . . . . • . . . 31 43 30 34 51 
Eastern Europe . . . . . . . . . . • . . . . • . 2 7 8 3 4 

U.S. imports tor consumption: 
France ..••.........•.•••.•.. 
Un Heel Kingdom .•.••..••. 
Canada ................... . 
Germany . • . . ......••.••. 
Japan...... . ........... . 
Korea....... . .•.••..•.••. 
Sweden •••.•...•. 
Nelhertands .••.•...•. 
Italy •..•.......••....... 
Singapore ..•.•................. 
AU other .........••.••.. 

1,059 
615 
545 
211 

67 
10 

166 
20 
62 

4 
232 

Total •.•.••... ....•..• 3,012 

U.S. merchandise trade balance: 
France ..••..••...... 
United Kingdom ..••.... 
Canada . . . . . . . . ••..... 
Germany... . ....... . 
Japan ..... . 
Korea...... . .•••••.. 
Sweden . • . • . . .•••••• · 
Netherlands ..••.•.•.. 
Italy .........•.•........... 
Sing!IPO'"e . . . . . . . .....••.. 
All ottier ........•..•...•..... 

Total •. 

EU-12 .......•.•..•........ 
OPEC...... . ....•.•••. 
ASEAN ...•...........••.. 
CBERA ••.••.......•...•••..•. 
Eastern Europe ••............ 

213 
190 .., 
139 
481 

65 
-54 
194 

11 
126 

1,763 

3,088 

951 
210 
245 
31 

2 

1,550 
1,070 

579 
250 

74 
26 

153 
29 
65 
20 

307 

4,123 

3,116 
1 

25 
l'j 

253 
-198 

96 
239 
504 

62 
1 

318 
45 

266 
1,737 

3,322 

787 
143 
384 

43 
4 

1,729 
1,427 

721 
391 
104 
20 

179 

" 75 
39 

362 

5,"'5 

3,817 
1 

41 

(~ 

156 
-501 

-10 
81 

530 
163 
30 

304 
46 

220 
1,766 

2,784 

210 
19• 
389 
30 

4 

ao66 
1,357 

674 
368 
130 

36 
181 
35 

140 
65 

323 

5,374 

~120 
1 

67 
('J 

3 

90 
·535 

48 
250 
514 
444 

31 
313 
-10 
116 

1,707 

2,971 

226 
186 
259 
34 
('J 

2,307 
1,765 

690 
504 
129 

41 
1n 
44 

145 
83 

293 

6,178 

4,909 
2 

86 
fj 

-125 
-935 

97 
-9 

498 
319 

28 
20-0 
-49 
50 

2,037 

2,112 

-823 
391 
417 

51 
1 

1 Import values are based on customs value: export values are based on l.a.s. value, U.S. port of export. U.S. 
trade with East Germany is included in "Germany" but not "Eastern Europe." 

2 Less than $500,000. 
Source: Compiled lrom official statistics of the U.S. Department of Commerce. 


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

