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European Renaissance

THE INSURRECTION BEGAN early in May 1968 at a

branch of the University of Paris in the working-class

district of Nanterre. Student disorders had been un-

der way for months, and now authorities shut down

the campus. Student radicals, opposing the shut-

down, launched a protest within the Sorbonne. The

rector of the University of Paris, Jean Roche, called

in the police. Soon some students were pelting them

with stones, and the cops responded with nightsticks.

Roche then shut down the Sorbonne.

That was a mistake. It exaggerated the impor-

tance of protests, while freeing thousands of students

to join the demonstrators. In addition, the police vio-

lence struck a deep chord of discontent, for it had

violated the sanctity of the university. Very soon the

Latin Quarter, which surrounds the Sorbonne, be-

came a stage for a classic revolt. Students and their

sympathizers built barricades of paving stones, stiff-

ening them with cars and buses. When the police

launched their main attack, protesters forced them

back amid a hail of rocks and bottles. But the police

took their toll as well, hideously injuring some stu-

dents with gas grenades.

Paris rallied to the students, its people singing the

"Internationale" as they staged a huge protest march.

The French premier, Georges Pompidou, quickly gave
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in. He released arrested students, reopened the Sorbonne, withdrew the

police, and prepared an amnesty bill. Labor leaders were quick to draw

the lesson: A few thousand students had forced the authoritarian Gaul-

list regime to back down. They had their own grievances, and they

swiftly surged to the forefront of the revolt.

The new phase began in Nantes, where striking workers took over

the plant of Sud Aviation, imprisoning its manager in his office. Other

strikers quickly followed by seizing the factories of Renault. The chemi-

cal firm of RhÙne-Poulenc soon fell, as did the Schneider-Creusot steel-

works. With amazing speed, this labor unrest blossomed into a

nationwide general strike. The subways of Paris shut down, along with

much mail service and most of the nation's trains. Within days, fully

half of France's workers had walked out. Many of the rest couldn't get

to work because of the transportation shutdowns. People took to their

cars, causing massive traffic jams; then, as gasoline ran short, the streets

became ominously empty.

It was one thing for people to express their discontent, but another

altogether to find leadership that could bring redress. The students,

flying Viet Cong flags and parroting slogans of Trotsky and Che

Guevara, certainly would offer little. Labor leaders had more serious

demands, but they had no strike funds with which to back them up, and

the workers had children to care for. As May progressed, people became

increasingly tired of the upheaval.

Charles de Gaulle chose his moment with care. On May 30, in a

three-minute speech, he made it clear that he remained the true leader of

France, calling on the people to rally to him once more. The response

was spontaneous. As many as a million Parisians surged into the streets,

making their way up the Champs Elysees in a vast outpouring of sup-

port. There would be no civil war after all, no leftist rebellion; for many

the main feeling was simply one of relief. In subsequent elections the

Gaullists greatly increased their power, leaving the parties of the left

fragmented and weak. As had happened so often before, when the chips

were down the forces of protest had proved unable to offer a valid

alternative to the status quo.

Still, these "days of May" would have their consequences, and a

significant one came in the field of aviation. In the wake of that uprising,

France took the lead in launching a major new initiative, Airbus Indus-

trie. In time it would leap past Lockheed and Douglas, winning the

strong number-two position that their ill-starred competition had left

open, then continuing onward to mount a powerful challenge to Boeing.
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This initiative could trace its beginnings to 1966, when a confer-

ence in London brought together a number of industry and government

officials from several countries. The participants agreed to pursue the

design of a new airliner to be named Airbus. Germany, France, and

Britain would all participate, forming a consortium featuring one com-

pany from each of the three nations. During 1967 Sud Aviation took the

lead in this new effort. Its chief engineer, Roger Beteille, became the

Airbus manager.

Nevertheless, Airbus was definitely on France's back burner. The

French part of the effort consisted of nothing more than Beteille and a

secretary, while Beteille himself was devoting much of his time to

Concorde. Concorde was still the focus of de Gaulle's fond thoughts

and of Sud's attention. Airbus then might have limped along without

getting anywhere. But following the events of May 1968, it took on new

life.

During those events, aircraft builders in Nantes had been in the

vanguard. The industry's center was Sud; its main plant was in Tou-

louse, in a part of the country that leaned strongly to the left. With

order restored, attention to the workers' grievances was a matter of

urgency. De Gaulle soon showed his concern by personally choosing a

new head of Sud, sending him to Toulouse with instructions to meet

those grievances with reform. He was Henri Ziegler, a dominant man in

French aviation.

Ziegler had fought with valor in the Resistance; he had been an

engineer and a test pilot and had headed Air France for eight years. He

also had made his name as a builder of aircraft by running Breguet

Aviation, a leading planemaker. His first task was to strengthen Sud by

rescuing Concorde, beset at the time with delays and cost overruns. But

he was a strong proponent of Airbus as well. Under his prodding, de

Gaulle gave this program new attention.

Just then the design of Airbus was very much up in the air. One of

the most basic issues, the choice of engine, was also open, and the

alternatives were highly political. Rolls-Royce was eager to participate,

and choosing its RB-211 would give Britain a strong stake in the pro-

gram. But General Electric was also eager to sell its CF-6, a commercial

version of the engine it was building for the Air Force's C-5 A transport.

Choosing the CF-6 would deliver a strong rebuff to the British but could

open the way to sales in the United States, the world's most lucrative

market. Here was a rare instance where European officials would have

to screw their courage to the sticking point and make a decision.
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Right then, early in 1969, Britain's technology minister was having

second thoughts on whether his government really wanted to partici-

pate in Airbus after all. He had his reasons; Concorde, after all, was

costing a great many shillings and pence, leaving little with which to

launch a new project. Nevertheless, ministers of France and Germany

took direction from this dithering. They voted to buy the GE engine.

Britain responded by withdrawing in April, and late in May the French

and Germans relaunched the program as equal participants.

The plane they would go on to build, the Airbus A-300, was essen-

tially the wide-body twin]et that Frank KoIk of American Airlines had

been advocating back in 1966. In fact KoIk had talked to people in

Europe, but he had not designed the A-300; that concept had come

from a joint effort involving Sud Aviation and Britain's Hawker Sid-

deley. But Kolk's ideas had shown the strong influence of his own

carrier's needs, which had focused on its New York-Chicago route, and

the needs of the Europeans were similar. The A-300, with twin engines

and 240-seat capacity, would come very close to meeting Kolk's specific

proposal for a wide-body airplane that could fill a niche intermediate

between the existing narrow-bodies and the 747.

In building it, the participants took the opportunity to avoid some

of the worse mistakes in the management of Concorde. That had been a

political airplane, in which issues such as cost had stood subordinate to

more pressing matters such as jobs; hence there had been two complete

assembly lines, one in Britain and the second in France. Because produc-

tion facilities are among the most expensive elements of a major aircraft

program, the upshot was that Concorde was virtually a replay of the

wasteful duplication between the Douglas DC-10 and Lockheed L-1011.

In addition, the companies that built Concorde acted as subcontractors

to their governments. Corporate managers were not free to make deci-

sions on their technical or financial merits; they had to work through

the two countries' ministries, both of which had plenty of people who

could say no.

The new Airbus Industrie consortium, organized late in 1970,

broke with all this. It took advantage of a French arrangement, the

Groupement d'IntÈrÍt Economique, that was well suited for multina-

tional cooperatives featuring government financing. It was a form of

unlimited partnership that had seen much use in construction projects

involving several contractors. In essence, it would function as a high-

level coordinating office staffed by people having close ties to the par-

ticipating companies. This office would have the authority to make
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binding commitments in the name of these companies, even though they

were government controlled. It also would make most of the decisions

on design, production, and marketing. Government ministries would

still remain closely involved, but only at the level of high-level policy:

whether to launch a new airliner, for instance. Lesser matters would

stay in the hands of Airbus.

The arrangement offered other advantages. Airbus would face no

legal requirement to publish corporate records or financial statements.

This meant there need be no public disclosure of the huge subsidies that

would underwrite the work, making it difficult for Boeing to know the

true financial strength of this rival. In addition, it proved quite possible

to bring in the British after all, even though none of their companies

would be members of Airbus. Designing and building the wing of the

A-300 would be the most demanding and technically sensitive of tasks,

and Hawker Siddeley was the strongest European firm when it came to

wings. Germany stepped in with the necessary financing, and Hawker

joined the program.

The A-300 made its first flight in October 1972, but over the next

several years it looked like one more failure in the market. At the end of

1977 the order books showed all of thirty-eight sales, to four airlines.

Final assembly was proceeding at the Sud Aviation plant in Toulouse,

where it was increasingly clear that the government was building these

aircraft as a jobs program. Sud could not simply cut production and lay

people off, for French law required that such unemployed workers were

to receive 90 percent of their pay for a year, while retaining their exten-

sive health benefits. As a result, Airbus Industrie was building planes

that nobody wanted. Sixteen unsold aircraft, their tails painted white

and showing no airline insignia, sat along a fence outside the plant.

It was desperation time, and the desperation increased when a sale

to Western Airlines fell through early in 1977. It might have cracked

open the American market, but at the last moment the Western board

of directors decided not to approve the purchase. But Airbus had an-

other prospect in Eastern Airlines. Its president, Frank Borman, had

been urging American planebuilders to build a wide-body twinjet but

had received no firm response. In dealing with Airbus, however, he

quickly showed that he was well aware of his strength. He already had

thirty L-IOlIs, and he would take on the unfamiliar A-300 only if the

terms were generous indeed.

Rather than buy the planes outright, Borman arranged for a six-

month trial at Airbus expense. The Europeans were to lend four of these
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aircraft for use on Eastern's New York-Miami run, rent free. Eastern

would put up $7 million for crew training and maintenance, but if

Borman decided that he didn't like the A-300 he could return the airlin-

ers with no questions asked. The risk would all be on Airbus, which still

would have no sales in hand. And a rejection by Borman, following the

six-month test, would send a clear signal to other American carriers that

they too should stay away from these airplanes.

Borman put them into service in November 1977 and quickly

found that he liked them. Reliability was excellent; better yet, fuel cost

was up to one-third less than the L-I Oil's. Still, when it came to actual

purchases, he demanded giveaway low prices and a great deal more. He

got a $250-million loan, guaranteed by European governments. Yet he

still saw a problem, for the A-300 would seat 240 people and he really

wanted a plane that would accommodate 170. The difference meant

that the A-300 was larger than he needed and would cost more to

operate. Airbus's Roger Beteille responded with a sweetener, agreeing to

compensate Eastern for the difference in operating costs. That did it; in

the spring of 1978, Borman agreed to purchase twenty-three of the new

jets.

This was the breakthrough. Eastern was one of America's principal

carriers, and its great prestige ensured that other airlines around the

world would take a fresh look at the A-300. Airbus went on to sell a

total of sixty-nine during the whole of 1978. The consortium also drew

new strength from Britain, as that country's government joined the

partnership and stood ready to add its financial support. Then during

1979, the Iranian oil crisis drove up fuel prices anew and gave Airbus a

chance to show that it had the advantage that counted: fuel economy.

To a casual observer there appears to be little difference between a

twin-engine A-300 and a triple-jet L-IOl 1 or DC-10. To an airline's

operating division, however, the difference is substantial. The twinjet

has one fewer engine and associated installation, saving a great deal

both on maintenance costs and on weight. Because it lacks a tail engine,

the plane's wings are farther forward and its tail surfaces grow smaller,

saving still more weight. The absence of a fuselage-mounted engine also

simplifies fuselage design and makes it possible to fit more seats into a

compact layout. These weight savings then permit the aircraft to carry

less fuel, leading to further weight reductions. Operating economies

then improve still more.

During 1978, before the oil shock, Boeing announced that it too

would build new twinjets. Its wide-body 767 would compete directly
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with the A-300, while its narrow-body 757 would amount to a succes-

sor to the 727, using the standard type of fuselage that dated to the 707

of the mid-1950s. This design, benefiting from long manufacturing ex-

perience, offered low costs. But the 767 and even the 757 would be

available only after several years, and Airbus had a real flying airplane

that was already in production. In 1979, during the oil crunch, Airbus

booked 132 firm orders and 89 options. Boeing was still in the lead,

with 317 orders for commercial planes of all types. But Airbus outsold

Boeing in the field of wide-body airliners. Then, just to show this was

no fluke, the Europeans did this again in 1981. They then proceeded to

broaden their product line with the A-310, a downsized version of the

A-300.

These developments meant more than that Europe was finally get-

ting it right, offering airliners that people actually would want to buy.

The 767, A-300, and A-310 represented a second generation of wide-

bodies that aimed at the gap between the 747 and the earlier 707 and

DC-8. The first generation, the DC-10 and Lockheed L-1011, had

grown out of Frank Kolk's insistence that the 747 was too big for most

airlines other than Pan Am. This new generation, by contrast, aimed

directly at the replacement market for those 1960s-vintage narrow-

bodies. They were larger than most versions of the 707 and DC-8, they

offered wide-body comfort and roominess, and they all were twinjets.

There was nothing new in the twinjet as such; Germany's wartime

Me 262 had been one. In the commercial realm, however, the twinjet

had long served only for small airliners of modest range, such as the

Caravelle and 737. Everything larger had featured three and four en-

gines. But wide-body twinjets were new, reflecting the impact of the

high-bypass turbofan with its vast reserves of power. Those engines

already had permitted the four-engine airliner to grow from the size of

the 707 to that of the 747. Similarly, trijets had seen their own leaps in

size. The 727, DC-10, and L-1011 all mounted three engines yet the

latter two were both much larger than the Boeing jet. It then was only

natural that the wide-body twinjets would also follow this trend.

In turn, Airbus Industrie would win its principal advantages

through this choice of trend. In its institutional and production arrange-

ments, the consortium's leaders had certainly learned from the experi-

ence of Concorde. Nevertheless, there was a great deal that carried over

between the two projects. The same companies were involved: Sud

Aviation and British Aircraft (which later became AÈrospatiale and Brit-

ish Aerospace, respectively). The same government ministries held over-

299

sight responsibility, with a number of key officials participating in both

projects.

These included Henri Ziegler, whom de Gaulle had sent to rescue

Concorde and who went on to become president and CEO of Airbus

Industrie. Another was his successor at Airbus, Bernard LathiËre. In

LathiËre's words, "I loved Concorde as a mistress and Airbus as a son.

At forty-four, I decided it was time to give up my mistress and concen-

trate on my son's upbringing."

Yet between Concorde and Airbus lay a significant difference. The

former featured pursuit of its own trend, toward increasing speed; it

failed in large part because that trend had played out. Airbus addressed

a different trend, that of cutting costs by carrying more people with

fewer engines. And this approach definitely had a future.

That future took form during the 1980s, as wide-body twinjets

received a marked expansion in their uses. This grew out of a challenge

to the FAA's "sixty-minute rule," a rule requiring twin-engine airliners

to follow routes that would keep them within one hour in flight time

from an emergency landing field. Dating to 1953, the rule had been

aimed at the piston-powered airplanes of the day. People in that era

used to say that when an engine went out, the second one always had

enough power to get the plane to the crash site. This regulation sought

to ensure that in such an emergency the pilot could land safely.

The rule was a good one, for the piston engines of that era failed in

cruise about once every four thousand hours. That meant that every five

years or so, within the nation's twin-engine fleet, a plane would lose

power in both engines through the luck of the draw. It then would have

to crash-land or ditch in the ocean.

Carrying over into the jet age, the sixty-minute rule meant that

twinjets such as the Caravelle and the 737 had to stay within four hun-

dred miles of land. Even after twinjets gained the range needed for

transatlantic operation, they could fly from New York to London only

via a circuitous northern route that would keep them within range of

Newfoundland, Greenland, and Iceland. In time, jet engines proved to

be far more reliable than pistons. Still, the FAA unbent only slightly,

approving a seventy-five-minute rule for the Airbus A-300 and Boeing

737 in 1978 that permitted these twinjets to serve routes in the Carib-

bean.

After 1980, airlines were still operating with jet engines that dated

to the 1960s. Though they lacked modern refinements, these turbofans

still had shown a failure rate in cruise of only once every forty thousand
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hours, making them ten times more reliable than the piston motors.

John Swihart of Boeing, who had headed that company's SST effort,

noted that "a double engine failure at cruise would occur, statistically,

every billion hours or so. To put things in a clearer perspective, it must

be realized that there has not yet been a billion hours of commercial

flight, for all airplanes, since the beginning of commercial aviation. In

fact, there has never been a failure of both engines on a twinjet from

independent causes."1

The Boeing 767 soon was showing strongly that it was time for a

change. It was using late-model JT-9D engines from Pratt 8c Whitney,

which were demonstrating an in-flight failure rate as low as once every

200,000 hours. Similar results were holding for new versions of the

General Electric CF-6 and the Rolls-Royce RB-211. The upshot was

that in 1985 the FAA finally gave ground. A new rule set forth proce-

dures whereby specific models of an airliner, equipped with specific

engines, could qualify for 120-minute operations. That would permit

use of direct routes across the Atlantic, opening new vistas for the

growing fleets of twin jets.

Aircraft flying under the new rules had the designation ETOPS, for

extended twin operations. The first such flight crossed the Atlantic in

May 1985, and plenty of people were watching closely as others soon

followed. The first six months of the program saw four inflight engine

shutdowns. But after that, some two and a half years elapsed before the

next one. Encouraged, the FAA in 1988 granted airliners the opportu-

nity to qualify for a 180-minute rule. That put most of the world within

range of the twin jets.

Meanwhile, ETOPS operations were burgeoning. By 1992 they

accounted for one-third of North Atlantic crossings, with the propor-

tion continuing to grow. During their first seven years, Atlantic ETOPS

crossings by U.S. airlines totaled 115,000. Inflight engine shutdowns

numbered thirteen.

This meant that during the 1970s and '80s Airbus Industrie drew a

double dose of power from these engines. At the outset it had pursued

Frank Kolk's road not taken by introducing the wide-body twinjet. This

reached production and day-to-day service before the oil crunch of the

late 1970s, when everyone liked its fuel-saving features, while Boeing's

wide-body twin--the 767--was still in development. By the mid-'80s

Boeing had caught up, but ETOPS was then opening new vistas for such

aircraft. Within this expanding market, Airbus as well as Boeing would

find ample demand
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In addition, Airbus Industrie was broadening its own product line.

Until 1984 its prospects had ridden on only two aircraft: the original

A-300 and the somewhat smaller A-310. Then in that year this consor-

tium made a bid for the low end of the market by launching the 150-seat

A-320. (One hundred and fifty seats had not always merited that de-

scription; in 1958 the Boeing 707 had set a record for large size by

carrying considerably fewer.)

The A-320 put Airbus in competition both with Boeing's 737 and

with Douglas. That firm was building the MD-80 series that offered

new versions of its DC-9, a Caravelle-like twinjet dating to the mid-

1960s. Still, in this market, three wasn't a crowd. There was plenty of

room at the bottom, for jetliners of this size were major sellers. The

world's airlines operated many more short-range routes than long-range

and had already ordered such airliners in the thousands.

Yet even with the A-320 in prospect, Airbus was not doing busi-

ness at the level of Boeing. Though it was building a strong position in

the world of the twinjets, it was still offering only a limited choice of

aircraft sizes and ranges. Then in 1986, Airbus took a new leap by

initiating a new project, the A-330/340. This would amount to a single

airplane built in two versions. One would be a twinjet, the A-330,

carrying some 335 passengers. It would fill a need for wide-body twins

larger than the 767 and A-300. The second would mount four engines

to carry heavy loads of fuel for long range. It would match the range of

a 747 but would carry only two-thirds of a 747's capacity. The A-340 then

would aim at "long thin routes"--routes that cover world-spanning

distances but attract too few travelers to demand anything so large and

costly as a 747.

In committing to this project, Airbus was taking an old idea and

carrying it to new heights. This was that a planebuilder succeeds by

offering a choice of models having different sizes and operating ranges.

Within the design offices, the 330/340 initially took shape as two dis-

tinct aircraft, a medium-range twinjet and a long-range airliner with

four engines. At the outset, all anyone knew was that both would use a

standard twin-aisle fuselage that had earlier appeared on the A-300 and

-310. But the two designs called for different wings and for fuselages of

different length.

The twinjet initially amounted to a stretched A-300 for 290 passen-

gers; the long-range plane was a much smaller airliner for 217 people.

But it grew in response to airline demands. The designs still were not

settled in 1986, at the launch of both programs, and each configuration
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received additional alterations. But by 1988 the two aircraft were

within a few feet of one another in the anticipated lengths of their

fuselages. At that point it became clear that both could use a common

airframe.

A common wing then became the goal, and the requirements were

daunting. In particular, it would have to carry either two or four en-

gines. In wing design, engine installations represent heavy weights that

materially influence the manner in which a wing flexes and oscillates in

flight. The number of engines mounted, and their location along the

wing's length, then represent key design features that one does not

lightly change. No one before had ever built and certified a wing like

this one. In all previous programs, wings had been designed to mount a

fixed number of engines, no more and no less. But Airbus carried it off.

The A-330/340 put Airbus cleanly into Boeing's class, permitting it

to offer a line of aircraft with similar breadth of both size and range.

Then in 1989, during a banner year for aircraft sales, this consortium

really took off. It posted 412 orders, accounting for a full one-third of

worldwide purchases in dollar value. In subsequent years, Airbus stayed

close to the 30 percent level, far outstripping Douglas.

There was more. In 1990 the Europeans sold the largest number of

jets smaller than the 747. In 1991 they nearly matched Boeing's new

orders on its own turf, in North America. Then during 1994, Airbus

actually overtook Boeing, winning 125 new orders to 120 for their rival

in Seattle. Over a hundred airlines were operating Airbus craft or were

preparing to do so.

Meanwhile, what was Boeing doing? It was reaping an enormous

income by building new versions of its queen, the 747. In the late 1960s

the 747 had been premature, outreaching its available engines, sought

only by the relatively few airlines that could try to keep up with Juan

Trippe. But in the 1980s it was what the world needed. By 1990 the

Everett plant was rolling out a new one every six days. During 1993 the

company reached a milestone, as the thousandth 747 entered service. In

addition, the order books sufficed to support further production for

years into the future.

These aircraft were unrivaled for long Pacific hauls, yet they served

the short hops as well. A special version, the "747 Domestic," was

operating in Japan, flying every half-hour from Tokyo to Osaka. By

dispensing with luggage compartments and galleys for in-flight meals, it

could accommodate as many as 560 passengers. Here was something

very much like the Eastern Airlines shuttle, operated with 747s, and in
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Japan they definitely were not rare birds. At Tokyo's Narita Airport,

one traveler counted over fifty in view as he taxied in to the gate.

Because it had been in production for over two decades, the 747

was relatively inexpensive to build. And because it was in demand and

had no rival, Boeing could quote a list price of up to $177 million. That

made it a cash cow, capable of covering losses on Boeing's smaller

aircraft. The company management could swing a sale of 737s or 767s

by cutting the price, confident that income from the 747 would make up

for this discount. Then, long after completion of the sale, Boeing would

win further revenue by providing those cut-rate airliners with parts and

service.

What was more, the 747 itself was changing with the times. This

represented a welcome turnabout from the situation around 1970,

when Pratt & Whitney had struggled to cope with its demands. Now,

with engine power growing in leaps, the shoe was on the other foot;

Boeing's designers could pursue new opportunities.

Increasing range stood as a particular goal. During the 1980s,

nonstop Pacific flight offered the difficulty that lay with the Atlantic

thirty years earlier. The problem involved maintaining reliable sched-

ules along such routes as New York-Tokyo and Los Angeles-Sydney.

These routes were among the world's longest, while winter headwinds,

reaching two hundred knots, were the most severe. Some 747s could do

the job, but only with a reduced load. If they were to carry a full load,

they could do so only in seasons when the winds were less fierce.

But with engine power increasing, Boeing could overcome this

latest challenge as well. More power would give a plane the ability to

take off with more fuel, and the airliner that would do this best proved

to be the latest version of Boeing's moneymaker, the 747-400. In sched-

uled service it would carry 412 passengers with their baggage, along

with five pallets of cargo. This plane would stand as the first true

transpacific aircraft, able to carry full loads along the most demanding

routes. In August 1989 one of these aircraft flew nonstop from London

to Sydney, staying in the air for over twenty hours while covering

11,156 miles. In the history of aviation, only three airplanes had ever

traveled farther on a single load of fuel.

Nevertheless, with Airbus Industrie coming on strong, Boeing to-

day has ample reason to look over its shoulder. This raises a question:

Upon what meat doth this our Airbus feed, that it is grown so great?

The answer invokes the same advantage that European planebuilders

have received since World War I: subsidies. Indeed, Airbus may stand as
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Reach of the 747-400. The circle does not mark the entire earth, but indicates

what cities and countries lie in range of a fully loaded aircraft of this type on a

nonstop flight. From New York, only Singapore and Australia would require a

refueling stop. (Boeing)

the best example to date of a major government-run industrial opera-

tion that does things reasonably well.

Europe's subsidized aviation firms have had long experience in

getting things wrong, for with government ministries running aircraft

projects as jobs programs, Europe's planebuilders have often built air-

liners largely to please themselves. The Concorde stands as a case in

point. Another lies in the de Havilland Trident, a three-engine airliner

of the early 1960s.

The Trident was potentially a good airplane, but the British de-

signed it for one airline and one man: Lord Sholto Douglas, chairman of

British European Airways. To fit the needs of his airline, he insisted that
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the Trident should offer eighty-passenger capacity and a one-thousand-

mile range. That meant it would amount to a Caravelle with an extra

engine, having negligible appeal to other carriers.

U.S. planebuilders, accustomed to answering "How high?" when-

ever a customer said "Jump," found Lord Douglas's attitude astonish-

ing. But BEA had income from the Crown, as did de Havilland, which

meant that Lord Douglas could feel quite comfortable about the whole

thing. As he put it, "They don't change one hair ofthat airplane without

my permission."

Airbus broke with this tradition by seeking seriously to learn what

the market wanted and to build accordingly. However, this attention to

the market has not been matched by any commitment to disclose the

consortium's finances. Because Airbus has operated under the legal

structure of a Groupement d'IntÈrÍt Economique, its financial state-

ments are closely held.

The accounting firm of Coopers and Lybrand, reviewing public

financial records, has found that there is insufficient information to

piece together even a partial understanding of Airbus Industrie. Ana-

lysts at Boeing have followed a different approach, relying on their

knowledge of the costs of major aircraft programs. In 1983 they con-

cluded that Airbus had received subsidies of over $6 billion. They then

estimated, correctly, that Airbus would go on to sell seven hundred of

the A-300 and A-310, the aircraft then in production. That subsidy thus

would represent a discount of $8.5 million per airplane, or nearly one-

sixth off the sticker price.

A 1990 review of Airbus, prepared for the Department of Com-

merce, disclosed more. It set the total of subsidies to date at $13.5

billion. The report added that if Airbus had had to borrow the money

at commercial rates, interest charges would have driven the total to

nearly $26 billion.

To put this in perspective, Boeing in 1970 had set a record for

corporate indebtedness while mired in the depths of the 747 program. It

owed $1.2 billion to its banks at that time, a record not only for avia-

tion but for all industries. Further, Boeing had to service these loans by

making regular payments, much as if William Allen had been a house-

holder with a mortgage.

Boeing nevertheless was no stranger to federal subsidies. They had

underpinned its SST program, a $1.3-billion effort in which the govern-

ment had put up 90 percent of the development cost. Yet even in this

project, Boeing was not free to take the money and run. It was to
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reimburse the amounts advanced by paying the Treasury a royalty on

each airplane sold. Had that effort gone forward, Boeing would still not

have had to send money for several years, from the start of the program

in 1967 until receipt of initial sales revenues, perhaps in 1973. But in

time it would have had to pay the piper.

By contrast, the Airbus arrangements were almost unbelievably

generous, both in amounts advanced and in the consortium's nearly

total lack of obligation to make any repayments whatsoever. Airbus

would repay its subsidies only in its own good way and time, if then,

and the Department of Commerce report had some pointed comments:

AI programs, taken individually or as a group, have not been

and will not become commercially viable in the foreseeable fu-

ture.

A privately-financed firm would not have invested in any of

the AI programs because none of these programs would show suf-

ficient profits.

The AI member-companies' governments have provided al-

most 75 percent of the development funds for the various AI

aircraft. The financial analysis of AI indicates that there is little

likelihood that such support will be repaid in full.

AI has avoided the traditionally high financial barriers to

entry into the aircraft manufacturing industry through the receipt

of substantial-and continuing-government support.

AI has greater staying power in the market than comparable

privately-financed firms. So long as AI partner companies con-

tinue to receive subsidies from their governments, AI can con-

tinue to compete effectively without the necessity to make its

programs financially viable.2

Airbus did begin to make some repayments in 1991. But this has

merely underscored the generosity of its support. In that year it repaid

$600 million, along with $700 million more in 1992. It went on to

schedule further repayments of $1 billion per year for 1993-1996. Be-

cause Airbus has been receiving its subsidies at least since it organized in

formal fashion in 1970, its financial arrangements have amounted to

taking money and then inviting its bankers not to send any bills for the

next twenty years.

Nor are there assurances that these repayments will continue. Boe-

ing's Raymond Waldmann, a senior analyst who follows Airbus closely,

notes that "we do not know what the obligations have been or even are
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today." Wolfgang Demisch, a leading Wall Street aerospace analyst,

notes further that the scheduled payments may involve only pro forma

bookkeeping, with no money actually changing hands. The consor-

tium's finances remain thoroughly enigmatic to outsiders. Even WaId-

mann has no more to go on than occasional statements by Jean Pierson,

director of Airbus, that it had repaid a certain amount during the pre-

vious year. It is all too similar to a Soviet airline official who, when

asked how many aircraft he had, replied, "Enough."

Certainly Airbus has reason for this secrecy. The General Agree-

ment on Tariffs and Trade forbids subsidies that adversely affect a

trading partner. If Airbus's finances were out in the open, Congress

could readily move to level the playing field by levying a tariff. As it is,

Europe's governments already have felt enough pressure to respond, for

in July 1992 they agreed to limit their support to no more than one-

third of the development cost of a new aircraft. This agreement has

loopholes, for engine builders can get as much as they want. In addition,

the government-owned firm of AÈrospatiale, successor to Sud Aviation,

can receive equity, somewhat as if a private-sector firm were to sell a

new issue of stock. Nevertheless, this limit of one-third compares with

the levels of government support on other recent projects: 85 percent on

the A-320, 76 percent for the A-330/340.

One gains further insight by understanding just what $13.5 billion

can do in supporting new aircraft programs. The requirements are great

in launching even one such program. In recent years Boeing has carried

through the development and certification of its 777, a twinjet nearly as

large as the four-engine 747. Estimates of the program's up-front cost

run to $5 billion. Any new effort of similar scope would call for a

similar outlay.

Such sums mean that large numbers of people are drawing salaries

for long periods of time. By noting what they do, one can translate

abstract concepts-"Airbus," "Boeing," "aircraft development"-into

images of specific tasks and activities.

At the outset, there is the matter of detailed design, which can

easily demand the talents of several thousand engineers and staff. This

is no longer a matter of having drafters draw up blueprints for release

to the machine shops; design is now done entirely on computers. It

involves layout of jigs and special tools as well. Tests are made using

three-dimensional graphics to ensure that everything will fit together

properly. People used to say that before a company can go ahead and

build a prototype, the weight of paper has to equal that of the plane.
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Computer tapes today are far more compact, but they also contain the

engineers' final product: a specification of the design and tooling, com-

plete in all particulars.

There is also the matter of preparation for production. Today it is

quite common to purchase major assemblies from suppliers and con-

tractors who build wings and fuselage sections. Engine-builders are

among those vendors as well. In constructing Airbus's airliners, for

instance, the main AÈrospatiale plant at Toulouse acts largely as a cen-

ter for final assembly. Major portions of the planes, particularly the

wings, are delivered to the plant in cargo aircraft with fuselages of

enormously swollen girth to accommodate the size. This breaks with the

traditional use of railroads in heavy industry.

Production requires a skilled workforce, along with plenty of

equipment. This is no longer a matter of drill presses and lathes for a

shop floor. To construct wings, huge automatic riveting machines oper-

ate under numerical control. Fuselage sections demand jigs, precisely

built frameworks used in aligning structural parts and aluminum skin

panels. A jig can be as much as a hundred feet long and taller than a

two-story house. Airbus also demands autoclaves for its vertical fins,

horizontal stabilizers, and other major aircraft components. These com-

ponents are all made of graphite-epoxy composite, and such autoclaves

amount to ovens larger than a diesel locomotive.

Production also can easily require a major plant expansion. Boeing

lately has had $3 billion in construction under way, including a $1.5-

billion addition to its Everett facilities for the 777 program. Airbus has

also been growing, and there has been discussion of supplementing its

main center for assembly at AÈrospatiale in Toulouse with a large new

plant in the United States.

At last the prototype reaches the final station on the assembly line

and rolls out for public display, in full view of the TV cameras. But it is

not ready for delivery to a customer. This prototype, along with other

planes that are also coming down the line, will first spend a year or so

in flight test to meet the FAA's requirements for certification as well as

goals set by the airlines. Meanwhile the production facilities are crank-

ing away, with the workforce drawing paychecks as employees busily

assemble aircraft that cannot yet be delivered.

Certification represents a process whereby a new type of aircraft

receives the FAA's Certificate of Airworthiness. This process is lengthy

and arduous, for it features an extensive flight-test program along with

careful design reviews. Yet its goal is simple. A successful program will
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build hundreds and perhaps even thousands of airliners, each of which

will operate for decades. That will come to tens of millions of flight

hours. During this career, the design must hold no flaw that will imperil

a plane, even under once-in-a-lifetime circumstances. Further, the

manufacturer must convince a skeptical FAA that no such flaw exists.

"An awful lot can happen in tens of millions of hours," says Boe-

ing's John Swihart. "You have to think of every conceivable failure, as

well as multiple failures, and try to prove they won't be catastrophic."

This means demonstrating safe operation or recovery from danger in all

circumstances that could reasonably be encountered and in some unrea-

sonable ones as well.

The flight tests run to fifteen hundred hours in the air and include

tests of engines at all speeds, altitudes, and power settings. There are

takeoffs and landings with an engine out, along with tests where a pilot

aborts the takeoff at the last moment. Pilots also make flights with dis-

abled controls. The manufacturer carries out fatigue tests. These resem-

ble those of the Comet in 1954, with powerful jacks flexing the wings

to try to produce structural failure. Meanwhile, even though cash is

flowing like a river as planes come off the assembly line, they cannot

enter service until the plane receives its certificate.

In time this occurs, and airlines begin to take deliveries. They make

their largest payments when they do this, while also making down

payments when placing new orders. But the company is not yet out of

the financial woods. It must sell the first several dozen planes at sub-

stantial losses, for the workforce lacks experience with this new aircraft

and builds them amid costly inefficiencies. Only later (possibly much

later), as the workers gain experience and master their jobs, will produc-

tion costs fall. When that happens, the planebuilder will finally reach

the bottom of its financial hole. The program then can climb toward the

day when it earns back its outlays.

The five billion dollars thus supports an army of employees num-

bering in the tens of thousands who work for several years before the

project can begin to receive substantial revenue. At Airbus, the $13.5-

billion subsidy has underwritten this process not merely once, but re-

peatedly: first with the A-300 and -310, later with the A-320 and its

variants, most recently with the A-330/340. And these subsidies have

done more. They have made it possible for Airbus to offer some very

sweet deals.

These deals have been particularly sweet because right at the out-

set, Airbus used its subsidies to overcome a potentially insuperable
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marketing obstacle: the low productivity of its workforce. This issue

was in the forefront during 1978, when Boeing was preparing to pro-

ceed with its 757. Boeing's management hoped to share its development

and production with British Aerospace, whose Hawker Siddeley divi-

sion had designed and built the wings of the A-300. Such a trans-

atlantic partnership would have resembled the one that put Rolls-Royce

engines in Lockheed's L-1011.

Negotiations got far enough for Prime Minister James Callaghan

to take part personally in the discussions. But matters soon foundered

as Boeing learned about British Aerospace's productivity. Its engineer-

ing costs were three times as high as Boeing's, its tooling costs twice as

high. Boeing proceeded to build the 757 wing in-house, while British

Aerospace, rebuffed by the Yankees, responding by joining Airbus. Its

high costs and low productivity might have made it impossible for

Airbus to match Boeing in the price-cutting game, but with Europe's

subsidies this would not be a problem. Indeed, at times its executives

would chop prices virtually at will.

The original "lease" to Eastern Airlines in 1977, which amounted

to a giveaway, is one that people still remember. Nor has it been the only

one. Late in 1991, Delta Airlines ordered nine A-310s. Such contracts

generally include provisions requiring an airline to pay a hefty fee if it

cancels, for a cancellation can easily lead to building unsold aircraft. These

will repay their cost of manufacture only when new buyers show up.

But the contract with Delta gave this carrier the right to cancel its

order in twelve to eighteen months without penalty. Sighed Dean

Thornton, president of Boeing's Commercial Airplane Group: "With

the huge subsidies they have, they are able to do these sorts of things,

while we can't."

Airbus showed its strength again in July 1992, when United Air-

lines, the nation's second-largest carrier, placed a $3-billion order for

the A-320. United had purchased only Boeing planes since 1978, and

that firm was offering a new model of the 737. Because its weight-

saving features promoted good fuel economy, the A-320 had an advan-

tage in range of 15 to 20 percent, along with better performance when

flying out of high-altitude airports. Even so, to win United's business,

Airbus Industrie had to offer the most generous terms.

Planebuilders prefer to sell aircraft outright rather than lease them,

for leases can expire, leaving manufacturers with used aircraft that

remain unsold. But United won the right to lease fifty A-320s for a term

of years, then walk away. United also took options on the purchase of
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an additional fifty, as the Europeans knocked the cost from $41 million,

the list price, to $30 million. Airbus also threw in parts inventories and

training services that will be worth as much as $100 million over twenty

years.

Against this background, one begins to understand why the De-

partment of Commerce declared that Airbus Industrie's programs "will

not become commercially viable" and "would not show sufficient prof-

its" to attract private financing. In addition to these programs' heavy

start-up costs, Airbus has faced further sources of financial loss. It has

never faced Boeing's do-or-die situation of 1970, which brought sweep-

ing layoffs; rather, Airbus has supported a large workforce, lavishly

compensated. This has kept production costs at similarly lavish levels.

At the same time, to win market share, Airbus has sold its aircraft at

cut-rate prices. In sum, it has burned its financial candle at both ends.

Airbus's unprofitability comes more clearly into focus when one

appreciates that even a long and successful production run may still

leave an aircraft program in the red. When particular airliners face tight

competition, their manufacturers freely engage in cost-cutting, with the

sticker price often falling below the cost of production. The resulting

sales can keep a program going, preventing layoffs. Still, this offers no

formula for recovery of the start-up costs, ever. And because most jet

airliners have faced such competition, the list of profitable ones is short

indeed. Significantly, all have come from Boeing.

The 707 made a profit, largely because the Air Force had offered so

much help. The 727 did the same, for throughout its years of produc-

tion Douglas never offered a counterpart. Similarly, the 747 is now in

the black, because Boeing has been able to sell it on the company's

terms. And that's it. Even the 737, with over three thousand sold, will

probably never make a profit because it faces ongoing competition from

both Douglas and Airbus. Douglas, for its part, has never built a profit-

able jetliner, for that firm has never enjoyed a Boeing-like advantage.

In the United States, analogies to Airbus are hard to find. Corpora-

tions have certainly won any number of tax preferences over the years,

while Washington has also offered the rare loan guarantee, as to Lock-

heed in 1971. But outright gifts, in cash or equivalent, have not been

part of the picture. The nearest analogy may lie with the early transcon-

tinental railroads, which received large grants of federal land that these

railroad companies could then sell to farmers and settlers.

Similarly, the United States offers no precedent corresponding to

Airbus's financial secrecy. Though the federal government has pursued
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the development of aircraft through budgets that have remained undis-

closed, these have been military planes such as the Lockheed F-117A,

the stealth fighter that made its name in the Gulf War of 1991. One

might propose that Washington should offer such financial arrange-

ments to Boeing to underwrite that firm's next project. But such a

proposal would draw controversy, to put it mildly.

We can gain perspective on Airbus, and on relations between Euro-

pean governments and industries, by looking at the far more controver-

sial matter of nuclear power and its associated law.

In both France and Germany, the law protects individual freedom.

Under those countries' civil codes, nuclear power plants are subject to

strict liability and could pay out substantial sums if people received

injury from radiation. However, as the analysts Dorothy Nelkin and

Michael Pollak have written in the Bulletin of the Atomic Scientists,

The legal system in France and Germany is based on Roman law,

and differs from the common law traditions of the United States

and Great Britain in several ways. First, in cases involving the

administration, the courts serve more as defenders of the state

and the "general interest" than of individual rights. Second, class

action suits are not admitted in Germany, and in France they may

be heard only if specifically authorized by law. This gives envi-

ronmental associations relatively few opportunities to sue. Third,

Roman law justice is intended to enforce, not to "interpret" the

law. ... In France, with no special legislation, the courts re-

mained confined to litigation over legal technicalities and proce-

dural breaches of the law.3

In the United States, nuclear opponents have often used the environ-

mental impact statement as a weapon with which to block a proposed

nuclear plant. In a celebrated 1978 case, French environmentalists de-

manded suspension of a permit on the ground that the national utility,

ElectricitÈ de France, had failed even to file such an impact statement.

The court agreed. However, the utility calmly prepared a second appli-

cation, attached the required statement, and proceeded with the work.

The opponents had no way to bring a further challenge or to charge

that this utility was acting with an unseemly haste that was likely to

compromise safety.

In this legal climate, and with the support of all four of the main

political parties in the Chamber of Deputies, the French nuclear pro-

gram has proceeded on a truly sweeping scale. That country recently has
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had 57 reactors operating or under construction. The United States,

with four times the population, has 109. In 1993 these French reactors

accounted for over three-quarters of the country's generated power. In

America, the atom produced only 21 percent.

In a country that can go nuclear on so liberal a scale, Airbus's

ability to win extensive government subsidy, and to keep its accounts

secret, appears mild by comparison. Still, in setting Airbus alongside the

French nuclear industry, one finds a common theme. This is that major

industries stand as agents of national policy, working to carry out the

public will. France needs the atom because that country has few other

domestic sources of energy. Europe needs Airbus Industrie because that

consortium helps the continent to hold its own in a high-tech world.

With these basic points generally accepted, Europe's governments have

gone ahead with fewer legal constraints and greater freedom of action

than anyone could envision for the United States.

The French, ironically, have a saying that covers this situation:

"Plus Áa change, plus c'est la mÍme chose. " At century's end, as near its

beginning, one indeed finds that the more things change, the more they

remain the same, as Europe and America pursue their contrasting ap-

proaches. The difference is that having learned from mistakes such as

Concorde, Europe's subsidized challenge now holds particular strength,

as Airbus contends with Boeing on its own ground.

