The Bombardier C-Series Equation

The C-Series continues its slow but calculated progress towards a program launch by 2008.  Much has changed with the program since the BRJ-X design, which was not much of an improvement over the existing CRJ line, and clearly an inferior product when compared with the Embraer E-170 family.  Following program suspension in early 2006, Bombardier now believes that three essential elements conducive to a successful program are met for a launch in 2008; these are namely a strong business case, aircraft performance and launch customer(s).

Bombardier's goals for the CSeries are ambitious; they range from full commonality for the C-110 to C130, to significant operating costs reduction of 15% vs. the competition, and high level of reliability of 99% upon entry in service with environmentally friendly technology and high operational flexibility. The CSeries is designed to compete with the lower end of the Airbus 319-318-737 families and of course, the Embraer E-Jets, for the emerging 100-149 pax market.  Bombardier has recently indicated that almost 6,000 aircraft will need to be built in that segment over the next 20 years; a number that we do not fundamentally disagree with, although we believe that most of the demand in that segment will lean towards higher capacity airframes which will place Bombardier in direct competition with Airbus and Boeing.

The window of opportunity is also right for a replacement product targeting existing DC-9, MD-80, ARJ, Fokker 70/100 and 737 users.  Those previous generation aircraft are currently used on changing airline networks that will increasingly require higher efficiency and operational flexibility. With labor and especially fuel costs reaching record levels, airlines must find savings that only new technologies & service presented by an "enabling" aircraft can provide.

When designing the CSeries, Bombardier has to take into account three major airline costs elements:  Fuel consumption, maintenance costs and aircraft design.  Fuel prices have tripled over the past decade, from 20% in the 1990s; fuel now represents over 50% of the airline costs, followed by crew and maintenance costs.  With those facts in mind, Bombardier has continued to refine the original CSeries design to squeeze as much savings and benefits to the end user as possible. At this point, recent comments and information seem to confirm that both the customer and Bombardier feel that the product is nearing design maturity.  It is in the area of materials in particular that the design has dramatically evolved and substantially differs from the initial concept.  Although not using the composite barrel technology introduced by Boeing for the 787 program, the CSeries utilization of composite materials has now more than doubled to reach approximately 46% of the entire structure (wings, tail cone and stabilizers). Aluminum lithium content remains stable at 32% from 2006 (fuselage section), as does titanium (another large cost driver) around 7%.  Traditional aluminum is all but gone from the latest design iteration.

Engine technology is possibly the most important element in the design of any new aircraft, hence the reluctance from both Airbus and Boeing to introduce replacements for their very successful narrowbody products until suitable engine solutions are in place around the middle of the next decade.  For Bombardier, the bulk of the savings will be found in engine technology that is designed to support the CSeries aircraft.  With an entry in service planned for 2013-2014, the CSeries engines should at least offer 16 to 20% fuel savings over the most direct competition by that time.  The CSeries avionics are also likely to substantially differ from solutions currently available on the market.  The Bombardier design resembles somewhat the Sukhoi regional jet in that aspect.  It is expected that the CSeries will utilize fly-by-wire technology with side stick and envelop protection similar to those found on Airbus aircraft or the more recent Dassault 7X business jet.  It is also very likely that HUD and EVS will come as standard on all models.  With that said, two avionics competitors are well positioned for the lead integration work: Honeywell and Thales, with support from Esterline CMC Electronics also likely. In terms of maintenance and aircraft health monitoring, Bombardier estimates that the technology will allow for a 30% improvement in dispatch reliability. There is also no doubt that Bombardier will pursue new technology insertion as the aircraft nears towards its 2013 EIS. Areas where improvement can still be achieved include electrical systems and composite utilization.

All Bombardier needs now for a final go ahead decision are guarantees from systems suppliers, in particular engines, that the technology will deliver expected levels of performance.  A launch customer order would also solidify the business case and one ought to look towards Northwest Airlines, American Airlines and even Southwest Airlines (unlikely) as potential buyers.  We expect over 35% of the CSeries sales to go to North America, hence the likelihood of a NA based launch customer.  In the interim, Bombardier has decided to revitalize the CRJ series and capitalize on the renewed interest for its much improved Q400 aircraft. These are gap-fillers that will not support Bombardier growth over the long term.

A risk-sharing partner for the CSeries is still a possibility at this stage. We believe that partnering with either EADS or Boeing are remote and unlikely scenarios as both companies might eventually compete directly with Bombardier in the 130-149 pax segment.  EADS is especially unlikely to proceed as it is working on a critical and resource intensive restructuring plan (Power 8) and has also been busy correcting delays and problems with the A380 and A350 programs.  

The most likely program partner will likely emerge from either Asia or the Middle East.  Bombardier has recently established partnerships with several Chinese companies such as Shenyang. However, if Bombardier is looking primarily for a financial partner then chances are it could find it in the UAE, which is fast becoming a new global aerospace pole. Canadian Company Onex is also often mentioned, and its subsidiary Spirit Aerosystems could play a role in the program. However, we question Onex willingness to support the program long development cycle.  In any case, the impact of any partnership will most likely mitigate the financial risks attached to such a program but are unlikely to contribute to improving the CSeries concept from a technology standpoint. 
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