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December 7, 2017 

Ross Mitchell 
Vice President, Commercial Operations 
Bombardier Commercial Aircraft 
123 Garratt Boulevard 
Toronto, Ontario M3K 1Y5 
Canada 
Tel:  +1 (416) 276 8348 
Email: ross.mitchell@aero.bombardier.com 

Dear Mr. Mitchell: 

AVITAS, Inc. has been retained by Bombardier (the “Client”) to give an independent opinion regarding 
the reasons for the demise of McDonnell Douglas and also the importance of the U.S. market for 
narrowbody aircraft.   

AVITAS is an accepted and highly regarded independent authority on commercial aircraft values and 
market issues.  We have been retained to advise in numerous new and used aircraft transactions and 
financings.  Through this activity, we are privy to some confidential information on aircraft 
pricing.  Though we cannot reveal specific transaction terms and pricing, this information informs our 
opinions on aircraft values.  AVITAS has been in business since 1985 and employs aviation professionals 
with experience from various aspects of the aircraft market, including airlines, manufacturers, financial 
institutions and other constituent industry segments.  AVITAS adheres to the appraisal standards and 
ethics of the International Society of Transport Aircraft Trading (ISTAT).  Five employees are ISTAT 
Certified Appraisers, including two Senior Appraisers.  AVITAS appraises over 6,000 aircraft and engines 
per year and publishes the BlueBook of Jet Aircraft Values, the definitive desk reference for aircraft 
values since 1989. 

Three of the contributors of this letter have significant experience working at McDonnell Douglas 
Corporation (“MDC”) during the period 1980 to 1997.  The bio for each contributor is attached. 

Reasons for the Demise of McDonnell Douglas 
AVITAS has been asked by Bombardier to address the reasons for the demise of MDC.  Boeing claims 
that the primary reason for MDC’s demise in the commercial aircraft business was due to unfair subsidies 
by the European governments, which enabled Airbus to engage in cut-rate pricing.  AVITAS disagrees 
with this argument.   The beginning of the decline in MDC’s commercial aircraft business began even 
before delivery of Airbus’s first aircraft, the A300B2, which entered service in 1974.  In fact, the troubles 
for MDC can be traced back to the 1960s when the company was known as the Douglas Aircraft Company 
before the merger with McDonnell Aircraft in 1967.   The difficulties continued after the merger until 
MDC was eventually acquired by Boeing in 1997.  Poor management and controls combined with a lack 
of investment in new technology and tools all contributed to the demise of MDC. 



Mr. Ross Mitchell 
Bombardier Commercial Aircraft 

   December 7, 2017 
Page 2 

 

Douglas Aircraft Company pre-1967 Merger with McDonnell Aircraft 
 
With the introduction of the DC-3 in 1934 through the end of production of the DC-7 in 1958, Douglas 
Aircraft Company (“DAC”) dominated the commercial aircraft business with over 50% market share.   
DAC did not surrender their leadership position in aircraft manufacturing until Boeing introduced the 
four-engine 707 in 1958.  While the 707 was not the first jet aircraft built for airlines (the British 
deHavilland Comet was the first in 1949), it was the first commercially successful jetliner.  Boeing’s ability 
to fund the 707 project benefitted from winning the Air Force’s contract for the KC-135 tanker, which 
paid approximately $100 million in development costs.   
 
DAC responded to Boeing’s 707 with the DC-8, a similar six-abreast four-engine narrowbody aircraft.  
While both were popular with airlines, Boeing took the sales lead by the end of the 1950s and never 
relinquished it.  Boeing would later develop the 727, 737, and 757 based on the same fuselage diameter 
of the 707.  DAC responded to Boeing’s short-range 737 with its DC-9 model.   
 
Developing this new aircraft significantly increased Douglas’ development and tooling costs.  During the 
same time that development costs were increasing, sales were also increasing.  Consequently, DAC’s 
inventory carrying costs increased dramatically and the company began to run out of cash.  While sales 
of the DC-9 were strong, the airplane was priced low and airlines were promised early deliveries, which 
DAC could not meet.  The delays in deliveries resulted in litigation from DAC’s largest customers.  By the 
end of 1966, DAC reported significant losses along with an increasing debt burden.  Facing bankruptcy, 
DAC was forced to accept a bid to be acquired by a much smaller McDonnell Aircraft Corporation 
(“MAC”) in 1967. 
 
Post-1967 Merger 
 
MAC only built military aircraft.  It was known for its fighter aircraft, missles, and spacecraft for the 
Mercury and Gemini projects.   MAC did not have any experience in the commercial aircraft business.  
Because MAC management did not understand the commercial market, they were unwilling to invest 
serious resources into that part of the business.  This was even when customers specifically asked for 
new products.  As one example, Air New Zealand liked the DC-10 but wanted it to be re-engineered with 
two engines to fit its network.  There were other customers who pushed for such new products but MAC 
management was unwilling to commit resources to develop them.  This neglected segment of the market 
became Airbus’ first successfully launched product, the A300.     
 
DAC was not profitable and was not properly funded.  Products were derivatives of existing products.  
The DC-9 became the MD-80 which then became the MD-90 and then the MD-95 with no real significant 
improvements.  The same is true for the DC-10 which became the MD-11.   Resources were put into the 
military segments, not just at MC in St. Louis but also at DAC in Long Beach with the T-45 and the C-17 
aircraft. 
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Introduction of the A320 in 1988 

During the 1970’s, the United States, Europe and Asia faced substantial oil shortages which resulted in 
volatile and high fuel prices.  At the same time, there was increasing attention to the noise problem of 
aircraft.  Looking to provide a more fuel-efficient aircraft with less noise, MDC launched the MD-80, a 
stretched derivative of the DC-9, with Pratt & Whitney JT8D-200 engines.  Boeing responded by 
launching the 737-300/-400/-500 aircraft with CFM56-3 engines.  

Airbus entered the narrowbody aircraft market with the A320-200 aircraft in 1988, a 150-seat single-
aisle airplane which was a newly developed and highly fuel-efficient aircraft with low noise and 
emissions.  The aircraft was powered by CFM and IAE engines which were subsequently improved with 
even better fuel efficiency and reliability beginning in 1993.  These improved engines had 20% better 
fuel burn efficiency than similar sized MD-80 aircraft.  In an uncertain fuel price environment, the aircraft 
became popular with operators in Europe and the U.S. 

The following Figure depicts the delivery market share by manufacturer for narrowbody and widebody 
aircraft for the period between 1960 and 2016.   

Figure 1 

 
Source: Aviation Week Fleet Discovery; Western built aircraft 

Early in this period, Boeing and MDC had the market share lead with Boeing having a superior position 
against all others.  Airbus began taking share in 1974 with the widebody A300 aircraft which had minor 
success with some airlines.  MDC was able to maintain share against Airbus through 1992 before 
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declining as Airbus’s share expanded. Boeing was able to maintain its share against all competitors until 
Airbus surpassed them in 2002. 

The following Figure illustrates market share of delivieries and is isolated between MDC and Airbus. 

Figure 2 

 

MDC was largely able to maintain a market share advantage over Airbus between 1974 and 1992.  Only 
after Airbus delivered a better narrowbody aircraft—newly developed, better fuel efficiency, lower noise 
and emissions as compared to MDC’s decades old dervivative aircraft—did MDC’s share of deliveries 
decline. 

This market share dynamic was particularily evident in Europe.  Prior to the arrival of the A320-200, share 
was largely divided between MDC and Boeing for narrowbody deliveries in Europe.  In 1988, Airbus 
immediately captured market share with A320 deliveries and by 1995, the market was spilt three ways 
as European operators, sensitive to noise, emmisions, and fuel efficiency, opted for the newer A320 
aircraft over the older MD-80 technology.  Boeing was able to sustain its share by having a number of 
different 737 size aircraft while MDC’s share of MD-80s consistently declined. 

A similar share story occurred in the U.S. as Northwest and United decided to order the newer 
technology A320 aircraft over the older MD-80 models while Boeing was able to maintain share through 
different size aircraft variants which had competitive fuel efficiencies with the A320s. 

Without investments in its commercial division, MDC had no chance of staying competitive in the market 
and faced the inevitable decline in market share. 

A320 Deliveries 



Mr. Ross Mitchell 
Bombardier Commercial Aircraft 

   December 7, 2017 
Page 5 

 

Importance of the U.S. Market for Narrowbody Aircraft 
The U.S. market for commercial passenger jet aircraft is significant.  As of October, 2017 there were 
almost 7,000 jet aircraft in active service with more than half of those narrowbody airplanes.  All major 
airlines in the U.S. have a diverse fleet with a strong composition of narrowbody aircraft.  Narrowbody 
aircraft work well within the U.S. for both low cost airlines as well as for major airline network carriers 
who deploy narrowbodies in hub and spoke patterns across the country. 

The importance of the U.S. for narrowbody aircraft deployment has always been strong.  From the 
beginnings of the jet age in the U.S., narrowbody deliveries represented half or more of all worldwide 
narrowbody aircraft new deliveries.  The following Figures indicate the absolute number of narrowbody 
aircraft deliveries in the U.S. and the percent those aircraft represent of total worldwide narrowbody 
aircraft deliveries for the period from 1960 and 2016. 

Figure 3 

 
Source: Aviation Week Fleet Discovery; narrowbody aircraft are comprised of aircraft generally between 100 and 185 seats. 
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Figure 4 

 
Source: Aviation Week Fleet Discovery; narrowbody aircraft are comprised of aircraft generally between 100 and 185 seats. 

 
In total, there have been 10,000 new narrowbody aircraft deliveries in the U.S. from 1960 to 2016, 
an average of almost 180 aircraft per year and 227 per year over the last decade.  These airplane 
deliveries to the U.S. are for both aircraft replacement, i.e., retirements and for market growth.  The 
U.S. narrowbody airplane market has grown from just a few hundred units in 1960 to 3,500 units in-
service today. More than 3,000 narrowbody aircraft are in active service today with the largest U.S. 
airlines: American, Delta, United, Southwest, JetBlue, and Alaska.   
 
As shown in Figure 4, over the period from 1960 to 2016, the U.S. has taken delivery of about 42% 
of all new narrowbody aircraft delivered in the world.  Deliveries occur on an ebb and flow basis as 
a result of economic conditions, airline orders, manufacturer production plans, etc. which accounts 
for the varying percentage of U.S. deliveries year by year.  While on a proportionate basis, the 
percent of U.S. deliveries has fallen from the average over the last decade as Asia and other regions 
have shown stronger growth, the U.S. still represents 20-30% of all new narrowbody aircraft 
deliveries worldwide.  
 
These proportions are not likely to change over the long term as the U.S. is in the midst of a large 
fleet renewal process affecting narrowbody aircraft.  Almost 1,600 narrowbody aircraft dominciled 
in the U.S. are greater than 15-years of age.  AVITAS forecast that North America (Canada and the 
U.S.)  will need approximately 5,000 new narrowbodies over the next 20 years with most of those 
coming to U.S. airline operators. 
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Covenants 

AVITAS does not have, and does not intend to have, any financial or other interest in the Client or any of 
the subject assets.  Further, this report is prepared for the exclusive use of the Client and shall not be 
provided to other parties without the express consent of the Client. 
 
This letter represents the opinion of AVITAS and is intended to be advisory only in nature.  Therefore, 
AVITAS assumes no responsibility or legal liability for any action taken, or not taken, by the Client or any 
other party, with regard to this equipment.  By accepting this letter, all parties agree that AVITAS shall 
bear no such responsibility or legal liability including liability for special or consequential damage. 
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Statement of Independence 

AVITAS hereby states that this Opinion Letter has been independently prepared and fairly represents 
AVITAS's opinion. 
 

 
________________________ 
Michael J. Miller 
Vice President – Consulting 
 

 
__________________________ 
Douglas B. Kelly 
Senior Vice President – Asset Valuation 
ISTAT Certified Senior Appraiser 
 

 
__________________________ 
Adam M. Pilarski, Ph.D. 
Senior Vice President – Consulting 
 

 
__________________________ 
John W. Vitale 
President & CEO 
ISTAT Certified Appraiser 
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