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2.2 Latecomer advantages and how to benefit from them
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¥ Any nation which by means of protective duties and restrictions on navigation has raised her manufacturing
power and her navigation to such a degree of development that no other nation can sustain free competition with
her, can do nothing wiser than to throw away these ladders of her greatness, to preach to other nations the
benefits of free trade, and to declare in penitent tones that she has hitherto wandered in the paths of error, and
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2.3.1 Technological capabilities, stage models, and their relevance for the
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Table 2.1 Overview of major new-to-the-world innovations in civilian aircraft
1950s 1960s 1970s-80s 1990s 2000s
Major goals for Speed increase  |speed and Economical use, |Cost reduction, environmental
innovators? capacity fuel efficiency noise reduction,  |considerations
increase increase capacity increase |(Lower CO2
emissions),
increase airline
revenue, cost
reduction
Major innovations in | Turbojet: Turbofan: Turbofan: Turbofan: Turbofan:
aircraft propulsion2  [P&W JT3C P&W JT8D CFM56 (1974); RR Trent 700 RR Trent 900
(1952); (1964),JT9D  |P&W PW2000 (1990); -800 (2004)
Turbofan: (1966); (1979), PW4000  |(1993);
P&W JT3D RR RB211 (1987); P&W PW4000-100
(1958) (1969) RR RB211-535  [(1994),
GE CF6 (1971); {(1983); GE90 (1995)
IAE V2500 (1983)
Most advanced Comet ; B-707,DC-8;  |B-747; DC-9; MD-11; B-777; A-380
aircraft types Caravelle; Tu-104|B-727; B-737;  |B-737; A-300; A-330; A-340 B-787
Concorde L-1010; DC-10;
B-757; B-767

Applied materials;

Aluminum; steel;

Aluminum; steel;

Aluminum, steel;

Aluminum, steel;

Aluminum, steel;

inertial navigation
systems, auto-
landing systems

avionics

(Composite share of  |metal alloys metal alloys, titanium, metal titanium, metal titanium; metal
weight) composites alloys, Composites |alloys, Composites: |alloys,
(fiberglass; (boron/epoxy; B-777: 10% Composites: A-
boron/epoxy)  [graphite/epoxy;  |composite; 380: 20%
Kevlar/epoxy): A-330/340: 12%  |B-787: 50+%
B-737:~3%;
B-747: 2%; B-757,
B-767: 3%; A-300:
5%; A-310: 7%;
A-320: 15%;
Internationalization of Share of foreign |Share of foreign  |Share of foreign | Share of foreign
productionb.e components:  |components: components: components:
B-707: 0% B-737: 10% B-777: 30% B-787: 70%
B-727: 2% (1970s) (60% of all
B-767: 15% products)
(1980s)

Avionics None First Fly-by-wire; (first- |LCD display; Electronic flight
(Independent,  |appearance of |all-digital: A320  |satellite bags; air-ground
analogue on-board 1984) communication, data link; terrain
instruments) electronics CRT electronic GPS navigation;  |awareness

flight displays; integrated modular |system;
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DX XK IRKIXIRKDERRIX] D] (XX X DRI XORRXIXINHKIXIC 0 e t SHERDBRHKIXK
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2.6.3 Internationalization
(X DERERRRIXERR X R XX R DRI ERIIXIRRIX XTI (<RI (<RI XK KKK [XHK
IXDRERCXDERRIXIRRI] [(XIXIXIAR] [(<IXIIROARRIEEIRERIHKIXAK] <KX (<X R RPN
XXX AR ERIXEX RG] () ) (XX BERCIKIRR) (XK (<XIMERIER] <R R BRI R XTRREIX
X XXX XEIXIXIXIXRR IR IRKEIREXIX XD BAERIKIXBRIEMINRR KIXKXRKXIXIXK [XIX] (XXX
XXX

DX DX DRI REXIXI R XEIERRRIXTXERIXINE] OB RKDMIKXEK] XK DORKIXEEEIXIH
DEDORIRKIXINEK (XX DRI XD XPOBDRDDIDERKDK] (XX DOBAKXDIERKIT KOG XHKIXKIRIXX]
DXIXPRRIXIX) (IXIERIXI-RRBROTHRICERER DERKORKIXIREKIERIXE DO XD PERRORERRRK] DK
DOOIXIHKXREAR] XK XK DD (X RIIPERIXIX IR ORI (X
XXIXIXIX] (RROIARTERRDERIKXIEBRARRIXINRRIX] BRRXIXIIXDERI IR XXX IR BKIX]
DREIRRR XXX XXX XX DR DRI XXIXKIX XBXIKIIXINKIXIX] XXX (XK XK XIXIXIX RKDEIK]
ORI XRXXIXIDXIRKIREXI AKX KXIXARKEA X X XIC o cor ol e™ XX IRXAKXIKXXXIXR
DIKIARIXIEXIX] DORARIXXTX PRI XX XIXIXIXIXIXN - (KX (<0KK] BRXIXEXIXIXIXXIXIXDERIXINX] DRI KR X R
XXX PEROEEEOBDBIRE] MIXIDARKIXDIXRRRKDEK PRI MR PEERRRDEIERX] XN ) (XXX
(XIRRDBRIDX XK DRI KR DRG] DK DRI XK DAHEK] REK DO
DXIERIXIXKEARRXIIXIXDRRIXDEEX]. (XPRKIKXIRIEX R DRI XX DOBRDDEIXIMEXXINEN KX
X XX XPORERKDIER X [XIX] DREK

OXRIRR DRI ORI ERIDHRRIIXXIBRRIXIER) DXRRDRRKIRKPRRIX IR KRR XIER
(IXXRIRRIX DR DRI DRI [ XX R DR IR DX DRI PR I PR DR R
XXX ERBEKXIX X DRI XXX KOMRXIXI IR
DRI DX X KRR R XX R XD DRI DRREDIRDXDXIK] (EXIRERRIK] (XD DR ERIX] X DIRIX ORI
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DK DIRIXXX] (KIXIRIXIARIDERERERIXXIIRIER XXX (XIEXIRER] CRRRIKIBI] ORI X DRI KR DR PERK
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and mechanical, (2) propulsion and power-related, (3) environmental control, and (4) communications and
navigation. The first category encompasses aerodynamic controls and actuators (mechanical or fly-by-wire
systems), doors, engine nacelles and pylon fairings, control surfaces, and takeoff-and-landing-gear systems
(including nosewheel steering, brakes, shock absorbers, and tires). The second category covers propellers, thrust
reversers, fuel tanks and fuel-management systems, engine starters, auxiliary power units, air-driven generators,
and electrical systems. The third category includes pressurization and air-conditioning equipment, ice-detection
and anti-icing systems, electronic flight-instrumentation systems, engine-indication and crew-alerting systems,
conventional cockpit instruments, and autopilots and flight directors. The fourth category encompasses
communication systems, navigation equipment (including radio, optical, electronic, and inertial-reference
systems; instrument-landing systems; receivers for satellite-based global positioning systems; traffic-alert and
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2.7 Summary of the literature review
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CHAPTER 3
The evolution of the global aerospace
manufacturing industry

3.1 Statistical sources on aerospace manufacturing
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