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The ‘Two-Team’ League and a Relentless Rookie on the Radar

––––––––
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“He will win who knows when to fight and when not to fight” – Sun Tzu, The Art of War

“We will not do with Bombardier what Boeing did with Airbus” 1 said John Leahy, Chief Operations Officer - Customers at Airbus in December 2010 formally announcing Airbus’ declaration of war against the Bombardier’s C-Series Program.

“Airbus will not allow Bombardier to establish a beachhead with the C-Series against the A319. A re-engined A320 family would destroy the business case for the C-Series”1 bellowed the raging deputy, Tom Williams, EVP Programs at Airbus.

T

he setting was the company’s investor day at Airbus headquarters in December 2010 when Airbus announced that it was going to take on Bombardier & its latest C-Series program head-on to crush it as amply reflected in the charged up statements of the two Airbus senior commanders (above). This had followed Bombardier’s winning of a major aircraft deal from Frontier Airlines, owned by Republic Airways Holdings; a staunch Airbus loyalist operating a pure Airbus aircraft fleet comprising A319/A320 aircrafts. The Airbus War Room had been abuzz and on high alert with interceptor aircrafts having already been scrambled, battle plans being chalked out and air defense batteries in full readiness mode for action post this incursion of a rather well known bogie which had simply sneaked into its airspace and had been tracking & locking on to strategic targets with utter impunity. 

This audacious predation on its territory with a coup had enraged Airbus which treated it as Bombardier’s crossing the line in its bid to foray into the Airbus stronghold and something which had to be checked and replied to in full measure. John Leahy, then COO-Customers for Airbus, explicitly mentioned this intent while referring to Bombardier. He declared vociferously in his war cry that Airbus will not ignore Bombardier and the attempted invasion in its nascent stages and will rather nip it in the bud, unlike Boeing, which had ignored the emergence of Airbus in the early stages in the 1970s & 80s, which in fact, has turned out to be the ultimate transatlantic arch-rivalry & duopoly in the global commercial aircraft market. 

This was the stage at which the die was ultimately cast for the launch of the re-engined A320neo by Airbus; which it had been deferring since first announcing the program in February 2010 at the Singapore Airshow 2010; wherein the company had announced that it will be formally launching the same at the Farnborough Airshow in July 2010. The target & the mission objective was absolutely clear, to take down the invader, the Bombardier’s C-Series before it could do any more damage.  

.

Both Airbus and Boeing had been taking the emerging threat from the incoming bogie, C-Series, very seriously treating it as a potential intrusion into their respective airspaces. Boeing, however, chose to ignore Bombardier initially but later overreacted when the C-Series started poaching onto Boeing’s territory competing with the lower end 737 variants for orders from airline customers. Airbus, on the contrary, had been circumspect, having adopted a much more cautious approach given its business’ much higher degree of alignment with the narrow body aircraft market spearheaded by the fledgling A320 aircraft family comprising of the quartet of A318, A319, A320 & the A321. 

The A319 has been the Airbus’ campaigner in the 130-140 seat aircraft segment with it essentially being a shrunk variant of the A320 with a reduced overall length and lesser passenger carrying capacity. Airbus had launched the A319 in 1992; powered by the de-rated variants of CFM56 & V2500 engines as options; at a projected program development cost of EUR 250 million with ILFC as the launch customer.

The A319 had been followed by the development of the A318, the smallest variant of the A320 aircraft family. Airbus first talked about the A318 in 1998 with the European aerospace giant actively locking on to the 100 seat aircraft segment. The A318, with a seating capacity of 107 passengers, was formally announced at the Farnborough Airshow in 1998. 

The A319 had its maiden flight in 1995 & entered service in 1996 post certification. The smaller sibling, the A318, made it to the skies in early 2002 followed by entry into service in 2003. This hectic Airbus activity also forced arch-rival Boeing to launch its significantly revamped & re-engined 737 Next Generation or NG aircraft series in the early 1990s intended at effectively taking on a growing Airbus clout. The 737NG series comprised the 737-600, -700, -800 & -900 variants powered by the CFM56-7 engines with the first one, the 737-700, getting airborne with Southwest in late 1997.

This was precisely the time when Bombardier, buoyed by the Airbus & Boeing product strategies; especially, the launch of the smaller 100+ seat aircraft variants; had been brewing up plans of its own to foray into this 100-140 seat aircraft market segment. Airbus & Boeing had already tapped into the segment by the late 1990s with the launch of the shrunk members of their A320 & 737 aircraft programs taking a low-cost, low-risk derivative approach. However, the key difference between Airbus & Boeing and Bombardier, in terms of approach, was that Bombardier’s plan was exorbitant in nature and was based on a clean sheet aircraft design while the company was still an aviation minnow limited to the business & regional aircraft segments busy cranking out CRJs and Challenger as well as Global series business jets.  

Airbus’ Options & the Equation – Clean Sheet vs. Re-Engine 

After almost two decades of the entry into service of its flagship narrow body aircraft, the A320; which had by now firmly entrenched itself in the global narrow body aircraft market; Airbus had been looking at further enhancing the overall efficiencies of the program in 2006. With this intent, Airbus had initiated the A320 Enhanced or A320E program in 2006 aimed at achieving further fuel efficiency gains through the proposed incorporation of large winglets (which were expected to bring in 2% gains), aerodynamic refinements targeting 1% improvement apart from potential weight savings and the incorporation of a new cabin with all these collectively targeting overall gains pegged in the 4% to 5% range. 

The share of gains originating from the prevailing generation of CFM56 & the V2500, however, were limited and pegged at a mere 1% based on the CFM56 Tech Insertion and later the V2500 SelectOne improvement packages. The CFM’s Tech Insertion package was launched by CFM International in 2004 and became available in 2007. 

Targeted at the existing in-service CFM56-5B/7B engines, the package included an upgrade kit for the compressor, upgrades to the combustor and high as well as low pressure turbine hardware translating into a 1% improvement in fuel burn rate along with higher durability and a longer time on wing besides corresponding lower maintenance costs while complying with the ICAO’s Committee of Aviation Environmental Protection Standards (CAEP/6) which had come into effect in 2008.2By 2009, Airbus had come full circle on the A320 program having completed the introduction of the sharklet based wingtip device which was delivering a 3.5% reduction in fuel burn rate and had also introduced a new reduced weight aircraft cabin.  

At this stage, considering an expensive, clean sheet approach to A320 succession with fuel efficiency gains of just 4% to 5% at the most (without next generation engines) did not make any economic sense factoring in the huge development costs involved and given the fact that the next generation, high-bypass turbofan engines (which had already been under development at the time) were likely to become available within a decade’s span and could have simply taken the overall fuel efficiency gains to the almost 15% level. "Who's going to roll over a fleet to a new generation aircraft for 5% better than an A320 today? Especially if another 10% improvement might be coming in the second half of the next decade based on new engine technology"3 said John Leahy, the then sales chief of Airbus commercial aircrafts. Re-engining, thus, would have been the most logical course of action for Airbus going forward given the end of road in sight for improvement initiatives on the A320 coupled with the rapid evolution of market landscape with the emergence of a serious threat from the C-Series which had just been launched by Bombardier at the 2008 Farnborough Airshow. The C-Series, in fact, had already started competing with & eating into Airbus’ market shares by targeting & eyeing key airlines operators and even staunch Airbus loyalists.  

The decision to launch re-engined variants of their respective existing narrow bodies was not going to be an easy one either for Airbus or for Boeing as they both had to thoroughly evaluate the business case for the same. The aerospace giants were fearful that any potential increase in fuel efficiency gains from re-engining might get negated, to a large extent, by the likely, commensurate increase in additional capital costs of procurement along with an increase in maintenance costs and requisite spares inventory which collectively could have destroyed the overall business case for re-engining.

Bombardier, on the contrary, had been extremely confident of its assessment that the C-Series, as a radical & clean sheet design powered by next generation engines, would have a direct cost advantage over re-engined Airbus’ A320 or Boeing’s 737 aircrafts. Andy Shankland, Vice President, Marketing at Airbus said while speaking at the 24th Annual Aircraft Finance and Commercial Aviation Conference held in March 2010 quoting John Leahy, (who had spoken a week earlier at the ISTAT conference about the prospects of A320neo) that “it would be nice to have an announcement at the Farnborough Airshow 2010”4. Boeing’s Randy Tinseth said “Boeing was in “no hurry” to make a decision, while one would be forthcoming this year.4” 

John Leahy had also said at the Singapore Airshow earlier in February 2010: “Airbus is seeing a surprising amount of interest from customers in its re-engining proposals. Some of this might have been started by Bombardier with its GTF powered C-Series, claiming to be 15% better than an A320. But if we do this (re-engning), you can have your A320 and still have your 15% lower fuel burn5”.

John Leahy also made another key remark at the Singapore Airshow 2010 which was significant. He said “The timing of the re-engined A320 family means that the earliest an all-new single aisle airliner will come from Airbus, dubbed “A30X”, is in the middle of the next decade, around 2024-25”5. Looking at the prevailing commercial aviation market scenario prior to COVID-19 outbreak, this brand new A320 replacement was slated to come around sometimes in late 2020s or early 2030s. However, in a post COVID-19 world in 2020, this interim Airbus decision is likely to be skipped entirely owing to current market realities and the A320 program is all set to leapfrog technologically by the mid-2030s now, as per latest Airbus plans. 

“Bombardier’s C-Series has Airbus and Boeing ‘spooked’. The CS100 and CS300, powered by Pratt & Whitney’s PW1000G Geared Turbo Fan (GTF), is directly competitive with the Airbus A318/319 and the Boeing 737-700. The two larger OEMs are considering the GTF, CFM’s Leap-X and the Rolls-Royce 2- and 3-stage engines for the A320 and 737 families” said David Swan of RBS Aviation Capital, a panelist at the very same conference4. This was way back a decade ago in 2010 when both Airbus & Boeing were virtually at wits end to make a quick but well calculated “Go, No-Go” decision over the launch of their respective re-engining programs amid the industry at large having already started the countdown for the same. 

No such announcement came forth from either Airbus or Boeing at the Farnborough Airshow 2010 contrary to the industry expectations which surprised many. However, Airbus, of the duo, was the first one to blink on this with the launch decision for the A320neo announced by the company on December 01, 2010 in an unusual setting in a very low profile manner which was quite unusual & uncharacteristic of the European aerospace giant. FlighGlobal reported & commented on the same, “The Airbus decision comes after a protracted ‘will they, won’t they’ debate over hanging new engines on the company’s best-selling models. Boeing still has yet to announce its future plans on its 737”6 capturing & expressing the prevailing market sentiment quite succinctly. 

The ‘Decade of the Re-Engined Aircrafts’ which followed the ‘Decade of the Clean Sheet Aircrafts’

The market tide had turned with the launch of the Airbus A320neo heralding the onset of the decade of the re-engined aircrafts; as it has truly turned out to be; witnessing the launch of 4 re-engined commercial aircraft programs led by the Airbus’ A320neo aircraft family, Boeing’s 737 MAX, the fourth generation of the 737 program, Embraer’s E-Jets E2 regional aircraft family and the Boeing’s 777X wide body aircraft program. 

This was in complete contrast to the first decade of the 21st century which had belonged completely to new, clean sheet aircrafts with a herd of new aircraft programs launched by the industry spearheaded by the Boeing’s 787 & Airbus’ A350XWB wide bodies, Bombardier’s C-Series, Mitsubishi’s MRJ regional aircraft program, COMAC’s ARJ21 regional & C919 narrow body aircraft programs, Sukhoi’s SSJ100 regional jet and the Russian MC-21 narrow body aircraft program. 

This market rally towards new, clean sheet aircraft programs, led by new market entrants, was propelled by the advent of Pratt & Whitney’s next generation Geared Turbofan (GTF) engines for single aisle aircrafts with most of the new narrow body & regional aircraft program launches featuring the GTF at least as an engine option. However, with the exception of old masters of the craft, Airbus & Boeing, along with the crusader Bombardier & the ARJ-21 to some extent; all of these new aircraft programs are still under different stages of development and are yet to fully enter commercial revenue service.

Coming or rather going back to the A320neo launch by Airbus; the ball was in the Boeing’s court now and it had to take a call now on how to counter the opening salvo from arch rival Airbus in a strategic market segment for both the OEMs within a duopolistic market set up. Boeing was clearly on the reactive now, a usual & familiar place for the American giant in the narrow body market segment, as it had been used to operating in the reactive mode with a largely competition focused strategy orientation since the launch of the 737 Original in the mid-1960s. It is said that history has the weird proclivity of repeating itself and on this occasion it indeed was repeating itself in an uncannily similar way. 

The market introduction of the Airbus’ A320 aircraft family in the second half of the 1980s & its subsequent, broader market acceptance as a next generation European narrow body aircraft incorporating digital fly by wire controls (for the first time in an commercial airliner) had unnerved Boeing which ultimately led to the decision to launch the Boeing 737NG, the 737’s third generational avatar. 

At that time in the 1980s, Airbus’ decision to incorporate fly by wire technology along with flight envelope protection in a commercial aircraft program coming from a rookie proved to be a real game changer and radically tilted the strategic calculus (in the narrow body aircraft market) from then on in favor of Airbus ultimately resulting in a European dark horse going on to almost win the narrow body race by the end of the second decade of the 21st century! 

––––––––
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“Know your Enemy, Know his Sword”. – Miyamoto Musashi, The Book of Five Rings
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A ‘Game Changer’ Bird and a Maverick with the Vision, On a Mission and the ‘$1 Trillion+ Difference’ it ultimately made...

“You are remembered for the rules you break”: General Douglas MacArthur, U.S. Army

L

et’s hover back in time to that momentous decision making moment in the 1980s when the digital fly by control technology used on Dassault’s Mirage 2000 fighter jets inspired Airbus engineers to test the same on the A300. For Airbus, it would have given the rookie a definite head start with a technological edge, competitive differentiation & a much enhanced value proposition (for customers) with which Airbus could have taken on a mighty competitor much more effectively on a terrain well known to the enemy under difficult operating conditions. 

However, the decision was not an easy one for Airbus by any means. Roger Béteille, Airbus President and also regarded as one of the founding fathers of the Airbus consortium, had termed the decision to ultimately introduce fly by wire (FBW) technology along with flight envelope protection in the early 1980s as one of the most difficult decisions he had to ever make in his career. On this he had said: “Perhaps we were too bold, but we had no choice. Either we were going to be first with new technologies or we could not expect to be in the market1”. As per Airbus, he is also credited for instilling the core value & culture of listening to customers while developing new products.

The key point was that the FBW technology was mature, proven & not under development and had been in use extensively across military combat jets of that generation. Additionally, there was some heritage & legacy involved as well. Airbus precursor, Sud Aviation, which later became Aerospatiale, had used analogue, computer-driven FBW controls a decade earlier on the joint Franco-British supersonic transport aircraft program, the Concorde, which had entered service in 1976. 

Airbus had also used the electrical signaling system on the secondary flight control systems on the A300/A310 program, the world’s first twinjet wide body aircrafts, in the early 1970s. So, Airbus did take a tough call & ultimately got it right with the A320 family entering service in April, 1988 and going on to propel Airbus’ rise as a European aerospace powerhouse by the turn of the century while giving a harrowing time to the Boeing 737.   The most radical & revolutionary aspect of the usage of the FWB technology on the A320 in the 1980s was the incorporation of the side stick controls (passive) instead of the traditional central control column with the move geared towards reducing overall weight as well as pilot workload while enhancing overall aircraft safety through flight envelope protection.  

The Airbus strategy of using very similar control mechanisms & characteristics for its family of FBW airliners, which have been launched since then, had another key added advantage for the airlines customers given commonality of cockpits which enabled same pilot type ratings to be maintained across aircrafts belonging to the same aircraft family. The usage of the common man-machine interfaces & control mechanisms across the A320 aircraft family led to acquisition of cross type/cross crew qualification for pilots across aircrafts belonging to the same family possible at a much faster pace and at minimal additional training costs for the airlines, thereby, enabling the pilots to transition to other aircrafts of the same family by fast tracking their qualification. This commonality philosophy has been maintained by Airbus even in the wide body aircrafts and continues to this day. For instance, Airbus claims that a pilot certified for the A330 can simply transition to the A350XWB in a matter of 8 days16 without requiring full simulator sessions. 

These identical cockpits across aircrafts, based on commonality approach, provide tremendous flexibility to airlines. Boeing, unlike Airbus, had not taken & pursued this kind of a synchronic, well planned approach to product strategy ab initio aimed at the development of an entire aircraft family from scratch leveraging significant commonality advantages translating into significant operating costs savings for the operating economics oriented, highly demanding airline customers. 

Another game changer technology brought to the market by the Airbus-Boeing duopoly has been the usage of non-metallic structures or composites in airframes. In fact, the Airbus A300; developed in the early 1970s, almost half a century back, was the world’s first commercial airliner to pioneer & feature usage of composites in the form of fiber glass reinforced plastics for the leading & trailing edges of the tail fin2. Airbus later expanded the usage of composites on the A310 airframe with their application in the engine pylons & other tail sections. The initial A320s had fiber reinforced plastic (FRP) composites constituting almost 10% of the A320 airframe’s weight which increased to almost 25% on the A380 and went further up to 52% on the A350XWB. 

This usage of composites by Airbus almost 4-5 decades back was enabled & pioneered by Spain based CASA, a noted manufacturer of military transport aircrafts, which had been an Airbus partner. Boeing’s first usage of the composites in airframes, on the contrary, can be narrowed down to the 777 built in early 1990s followed by their extensive utilization in the 21st century 787 Dreamliner program amounting to almost 50% of the airframe’s weight. However, Boeing did pioneer the utilization & application of fiber glass in commercial aircrafts on the 707 in the 1950s.

The introduction of the world’s first twin engine wide body airliners in the early 1970s; the era of quad & trijets; also needs be mentioned as another remarkable achievement for Airbus. The A300 took on the might of the Boeing 747 quadjet, the less fortunate L-1011 TriStar trijet from Lockheed Corporation and the DC-10 trijet. The Airbus decision to conceive, design & build the ‘plain jane’ A300/310 purely from a utilitarian perspective, pivoted around the concept of operating economics as the core theme, turned to be a big boon and a savior through the tumultuous decade of the 1970s marred by the unprecedented oil crisis. The A300/310 program did leave its mark in the short & medium haul market, despite its limited success in the traditional long haul market, with around 800+ A300/310 aircrafts built & delivered by Airbus with the program later finding flavor in the freighter market as well, as its secondary application.

The A300/310 program also provided Airbus with a ready, wide body aircraft platform to build upon and it ultimately metamorphosed into the A330/340 program later with the A330 retaining the same fuselage section diameter as its predecessor, the A300. However, the Airbus decision to go towards the narrow body side of the market in the early to mid-1980s, with the A320 pursuit, rather than going in the opposite direction to further stretch the A300/310 to develop the A330/340, was one of the key calls taken by the Airbus command in the 1980s given that U.S. airlines were unwilling to take the significant capital risks of buying a wide body aircraft from an unknown European OEM at the time. This made sense given that the list price of the A300/310 in 1984 ranged from $40 to $50 million while the A320 had a list price of around $26 million which simply translated into halving of the overall capital risks for the airlines at the time. Further, the U.S. industry deregulation in 1979 had already set the launch pad in place for the narrow body segment’s take off and catapulting of demand growth rates.

Genesis of the 737 Original

Boeing, in the 1980s, had been miffed at the Airbus’ decision to launch a FBW enabled scratch up aircraft program to take on the 737-100 & 200; which were almost two decades old at the time chronologically as well as technologically; in addition to the 737 Classic series comprising the -300/-400/ & the -500 variants which had been launched in 1979 & had just entered service in 1984; the very same year in which Airbus had launched its A320 aircraft family. 

Boeing, however, had been operating in the reactive strategic mode even at the time of the launch of the original 737-100 & 200 variants despite being a manufacturing giant for commercial jetliners in the 1960s with the 737-100/200 locking horns with the DC-9 from Douglas apart from the BAC-111 & Fokker F28, which were in the final stages of their certification and were expected to be in the air by 19663. 

To reduce development time while being pushed really hard by the fastidious launch customer Lufthansa; Boeing decided to maintain 60% commonality in structures & systems between the 737 & the 727 with the hallmark of the approach being the usage of the common fuselage cross section. The call taken by the legendary Boeing airplane designer Jack Steiner himself4 based on some serious pushing & shoving by Lufthansa, who placed initial orders for the 737-100s in 1968, thereby, becoming the first international launch customer for a Boeing commercial aircraft program. It was not surprising given that 737 program, as per Boeing’s product strategy, was to supplement the tri-engine 727 in Boeing’s short haul aircraft portfolio targeted at short & thin routes. 

The original 737, in fact, had been conceived originally as a 50-60 seat aircraft, almost half the size of the 727, with an operating range of up to 1,000 miles based on Boeing’s ‘detailed’ internal market research. However, thanks to the reluctant & scrupulous launch customer Lufthansa, the original plan had to be jettisoned with alterations made to the initial specifications with the seating capacity getting increased to 100 apart from multiple other changes. Another fortunate order from the United Airlines in 1965 led to the first fuselage stretch on the 737 and creation of the ultimately successful 737-200 variant.

The 737-100/200 competed head-on with the DC-8 & DC-9 from the Douglas stable in the narrow body aircraft market with Douglas having launched its single aisle quadjet, the DC-8, powered by Pratt & Whitney’s JT3C turbojets way back in the mid-1950s which had entered service in 1959. 

The 737 Originals were powered by a pair of Pratt & Whitney’s JT8D low bypass turbofans which also powered the Boeing’s sole trijet, the 727. The DC-9; which entered service two years earlier than the 737-100 in 1965 powered by the pair of same JT8Ds as the 737; however, maintained a clear market lead over the 737-100 & -200, in terms of order intake & deliveries and had been clobbering them through the initial years. Boeing delivered 33421 737-100 & -200 aircrafts over the first 7 years (post entering service), i.e. 1967-1973, while 70922 DC-9s (more than double) were delivered over 1965-1973 just prior to commercial aviation’s heavy battering by the onset of the global oil crisis in October 1973.

It was only after the industry deregulation in 1979 that the 737 program managed to touch three digit delivery numbers for the first time in 1981 after almost a decade-and-a-half of entering service. The commercial aviation market in fact had clicked into top gear in the 1980s propelled by industry deregulation along with softness of the crude oil prices which had been at the rock bottom levels boosting airlines profitability which in turn bolstered aircraft deliveries across OEMs. The aircraft orders & deliveries had been booming for Boeing’s 737, which had its second generation Classic series launched in 1979, as well as McDonnell Douglas’ DC-9 program, which had its successor launched in 1977, the MD-80.

The 737 effectively was the first aircraft at the time to be certified for Category II approaches capable of precision instrument approach and landing. Developed at a modest budget of $150 million (with which one can’t even buy a pair of 737s or A320s today based on list prices) almost over 50 years back under the leadership of then Boeing President Bill Allen, the 737-200 turned out to be almost a pole star for Boeing. In fact, a few 737-200 aircrafts had still been in service with airlines across the less developed & remote parts of the globe till almost 2018 with the operators sold out on the aircraft’s remarkable short field landings capability and the ability to land on unpaved landing strips. 

This capability of the 737-200 to operate seamlessly from unpaved runways and remote airports was a huge advantage in the aviation world & infrastructure of the 1960s especially outside traditional markets & across emerging markets and was effectively turned into the lynchpin of the 737’s sales pitch by Boeing with great special effects aimed at bolstering sales uptake during the 737’s initial, tumultuous years after entering service. In fact, only 30 units of the 737-100 were produced ultimately (most of which went to Frankfurt and were operated by the launch customer Lufthansa) with the airlines preferring the larger -200 variant over the 737-1005. 

The original 737s, i.e. the -100 & -200, had engineering & reliability issues as well, as has also been demonstrated by their crash rates, which have been one of the highest23 across the 737 program generations (with the exception of MAX, of course), which improved dramatically through subsequent generations with the 737NG having the best, overall safety track record on the 737 program. 

737 on the ‘Chopping Block’ 

Interestingly, there was also a time when Boeing had considered pulling the plug on the 737 program to somehow cut down on its mounting financial losses. It was during the 1970s, precisely amid the 1973 oil crisis, which had brought many airlines to the brink of bankruptcy. Facing pressures on the order intake front on the 737 program and financial pressures on the other with the company almost on the verge of being broke financially; Boeing had even considered putting the 737 program on the chopping block with contemplation of plans to sell the entire 737 program to the Japanese aerospace industry. 

The same was confirmed by Jack Steiner, the 737 airplane designer himself, in an interview given much later to the leading aviation industry magazine, FlightGlobal. “I can't tell you we would have gone through with it, but the intention was there. We were broke” Steiner said4. The same has also been ratified in an interview by Peter Morton, who was the marketing manager of the 737 program at Boeing from 1969 to 1974 prior to being an engineer on the 737 and ultimately retiring as a Vice President. He said, “It was a volatile time. The company was in financial straits, and everything was on the table”20. 

This was palatable given that the 737 Original has been the least successful of the four 737 program generations with Boeing having produced only 1,144 737-100/200s over 2 decades of production, from 1967-1988, of the total 10,500+ 737s the company has produced by mid-2020. In fact, only 30 737-100s were produced & delivered to customers owing to deficiencies while the improved 737-200 fared much better and accounted for the remaining 1000+ 737 Original aircrafts produced. The four year period spanning 1970-1973 was the toughest phase for the 737 program with order intake under tremendous pressure while facing stiff competition from DC-9 and Boeing delivering a total of just 111 737s in total over these 4 difficult years with the program’s numbers really taking off only post the market deregulation in 1979. 

However, fortunately for Boeing, a way out was figured out with the cancellation of the Boeing Supersonic Transport (SST) (which if had gone ahead would have created financial mayhem for Boeing given the onset of the oil crisis in the 1970s) and a ramp down of production rate on the 747 program which created enough elbow room at Boeing for the 737 program or the aviation future (in fact the present) would have been altered to be something else altogether, much in the ‘back to the future’ trilogy way! In fact, looking at the 737 program’s overall production numbers at 10,000+ aircrafts over the course of it’s more than half a century long production run, Boeing executives surely would have thanked their stars in retrospect. 

Commercial Aviation’s Technological Generational Leap in the 1970s:- From Turbojets to Turbofans 

The 1970s was a decade of transition & transformation for commercial aviation spearheaded by the convergence of an engine technology revolution with the precipitation of global oil crisis which collectively both from demand and the supply side perspective paved the way for the evolution of much more fuel efficient aircrafts on the aviation horizon. 

The decade marked the industry’s transition from the fuel guzzling & noisy turbojets to the much more powerful, quieter & fuel efficient turbofan engines starting with the wide body market landscape. The trend was led by the Pratt & Whitney’s JT9D high bypass turbofans powering the world’s first wide body aircraft program, the Boeing 747, in the late 1960s followed by the GE’s CF6 engine, derived from its military counterpart TF39, which gave a further impetus to the change wave in the early 1970s thereby effectively becoming the industry benchmark for the wide body turbofan engines in the process and staying there for decades to come with Rolls Royce’s RB211 & PW’s JT9D staying firmly in tow.

The technological shift in the narrow body aircraft market in the 1970s, however, was shaped & powered by a market development in the early 1970s which was going to radically alter the dynamics of the medium thrust aircraft propulsion market forever. It was the creation of CFM International; a 50:50 owned joint venture between General Electric and SNECMA; which has come to rule the narrow body aircraft propulsion market for almost half a century now. 

The CFM International’s iconic CFM56 engine program ultimately became the narrow body segment’s gold standard in performance & reliability after a horrendous market debut marked by an almost half a decade- long orders famine in the 1970s spanning 1974-1979. The jinx however was broken & followed by a soaring launch ride provided by the USAF’s KC-135 program via the re-engining route. The CFM56 drove the re-engining of the 1950s era, DC-8 quadjets; powered by the Pratt & Whitney’s JT3D turbojets (later models); for a number of airliners while also catalyzing the genesis of the Boeing 737’s second generation, the 737 Classic in the late 1970s. 

The generationally advanced, clean sheet Airbus A320, too, was powered by the CFM56-5 series engines in the mid-1980s. The CFM56 engine also drove the re-engining of a number of in-service narrow body aircraft programs powered by the Pratt & Whitney’s low bypass JT8D turbofan engines in the 1980s, which included, the 737-200, 727-200, DC-9 and the MD-80. 
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The International Aero Engines (IAE) consortium, comprising leading engine manufacturers​[1]; led by Pratt & Whitney, Rolls Royce, MTU & the Japanese Aero Engine Corporation; launched its V2500 high bypass turbofan engine in the 1980s looking to grab a share of the narrow body growth pie as a rival to the CFM56 & to check its virtual market dominance, with the V2500 receiving FAA certification in 1988, and thereby becoming the arch-rival of CFM-56 in the medium thrust propulsion market.
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737 Classic series was the second generation of the 737 program comprising the larger 737-300/-400/-500 variants and was launched by Boeing in 1979 aimed at capitalizing on the upcoming growth wave in form of the industry deregulation in the U.S. market in 1979. Sporting the latest high-bypass CFM56-3B-1 turbofan engines while also incorporating latest avionics upgrades as well as changes to the wings; the 737 Classic series featured improved operating economics with a lower fuel burn rate, reduced noise levels and increased range as well as passenger capacity. This was done by Boeing to take on the rival MD-80 (launched in 1977) effectively. 

The aviation landscape had also changed drastically by this time with the emergence of Airbus which had effectively made its market debut with the world’s first twin-engine commercial wide body aircraft, the A300, which entered service with Air France in 1974 followed by the unveiling of its shorter variant, the A310, launched in 1978, which too was in the medium wide body aircraft market segment.

At this stage, it is important to highlight a peculiar 737 issue which although was MacGyvered successfully at the time of the development of the 737 Classic series but was going to lead to further issues & challenges at the time of the 737’s generational revision in the 21st century. The wings of the 737 were low and much closer to the ground which had necessitated structural modifications to the CFM56-3 engines selected by Boeing to power the Classic series. CFM International & Boeing sorted out the issue by changing the shape of the engine slightly by reducing the fan size leading to reduction of the overall bypass ratio & the thrust output and mounting the engines ahead of the wing rather than under it while moving engine accessories to the side of the engine pod (more on it later).

737 Classic – A Decent Success

Entering service in 1984, the 737-300 received a grand reception from the airlines customers and the aircraft ultimately turned out to be a decent success for Boeing rising further in popularity by the turn of the century. The 737 Classic series did really well than its predecessor, in terms of sales tally for Boeing, which produced & delivered around 1,988 737 Classics over the 1984 to 1999 period of which 1,113 aircrafts were the 737-300s with hardly 486 & 389 units of the -400 & the shorter -500 variants getting ultimately built5. The shorter 737-500 variant was in turn created based on customer demand as a modern replacement of the original 737-200.

The A320’s Ascent as a ‘Potent Force’ in the Narrow Body Segment

The Airbus-Boeing rivalry in the narrow body market segment had begun by the mid-1980s with the launch of the A320 and reached its zenith in the 1990s marked by multiple hard fought aircraft deals with airlines involving significant haggling over pricing & discounting. In the battle for narrow body market supremacy, the A320 built its sales pitch around its significantly lower fuel burn rate & better operating economics based on its CFM56/V2500 engines in a head-to-head comparison with the 737-300 as well as the MD-80.

Airbus also claimed that with a long & thin wing, which also had a better aspect ratio, the A320 offered better aerodynamic efficiency than the competing 737 as well as the MD-80. Boeing had initially ignored the emergence of Airbus and allowed it to effectively create the beachhead it had been looking for desperately. However, Boeing reacted strongly to the European invasion on its terrain later in the mid-1990s and tried to contain Airbus by mounting an unsuccessful counterattack as well. Boeing’s reactivity thus effectively laid the foundations for the establishment of a market duopoly in commercial aviation. 



	[image: ]

	 
	[image: ]





[image: ]


The creation of a defanged Douglas post its merger with McDonnell in 1967, which mostly saw variants of the original DC-9 developed into the MD-80, MD-90 and MD-95​[2] over the next two decades under a derivative product strategy with limited market success and not even a single clean sheet program, effectively put Douglas on the runway to extinction while also weakening the market competition for Boeing. The exit of Lockheed Corporation from commercial aviation, post the tumultuous decade of the 1970s, with the L-1011 TriStar turning out to be its last commercial jetliner, made Boeing an even more dominant force in commercial aviation. 
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Post the acquisition of McDonnell Douglas ultimately by Boeing in 1997; spurred by the ensuing defense market slump in the post-cold war world, with defense spending more or less having evaporated completely; it became a virtually all out Boeing Vs. Airbus aerial battle in commercial aviation. 

The McDonnell Douglas acquisition, however, did add tremendous value to Boeing on the defense side of its business. The deal brought in some of the most venerable & top of the line military aircraft programs which are still in service even to this day, especially, the F-15E Strike Eagle & F/A-18 Super Hornet combat jets, the C-17 Globe Master III strategic airlifter and the AH-64 Apache attack helicopter. Additionally, through the acquisition Boeing easily & effectively eliminated a weaker but formidable rival in the commercial aircraft market. 
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