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DESIGN

We consider safety, 
environment and 
efficiency in the 
design phase of our 
products to develop 
innovative mobility 
solutions.
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SUPPLY CHAIN
AND 
PRODUCTION

We undertake a 
rigorous supplier 
selection process to 
ensure we source the 
best materials to bring 
our designs to life.

2

MANUFACTURING
AND TESTING

We integrate 
health, safety and 
environmental 
considerations during 
manufacturing and 
conduct rigorous 
product testing.

3 PRODUCT AND 
MAINTENANCE

We actively engage 
with customers 
to achieve the 
ultimate passenger 
experience and the 
best environmental 
performance.
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END-OF-LIFE

We work closely with 
the industry towards 
achieving our goal  
of 100% recoverability 
of all new products.
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Our Product Life Cycle process ensures innovation at every stage – from initial design to end-of-life. 
This approach enables us to exceed customer expectations and produce high-performing solutions 
while mitigating the risks associated with the introduction of new technologies.

Our Approach 
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Our vision is to achieve 100% recoverability for all new products. Using a life cycle approach, Bombardier’s 
Eco-Design and Industrial Design teams collaborated with Queen’s University and other stakeholders to conceive 
a seat pioneering the boundaries of environmental performance. This seat is lighter, uses less materials and 
requires less energy and water to produce, while integrating innovative design and aesthetics. This conceptual seat 
showcases how eco-design can trigger innovation, collaboration and improve design decisions.

Driving New Innovations  
Through Eco-Design

• Recognized as one of Corporate 
Knights’ Best 50 Corporate Citizens 
in Canada.

• Over 40 years ago, Learjet aircraft 
were the first production aircraft to 
introduce fuel efficiency enhancing 
winglets, and today winglets reduce 
fuel burn across the industry. 

• The Global 7500 aircraft is the  
first business jet conceived with 
a full environmental life cycle 
analysis and an EPD.

• Engaging in the development, 
commercialization and adoption of 
Sustainable Alternative Jet Fuels. 

• Pioneering Environmental Product Declarations (EPDs), documents that 
standardize and quantify the environmental impact of products in accordance 
with the International Standard ISO 14025, across civil aviation.

Initiated by Bombardier Eco-Design team, with the collaboration of Bombardier team members Robert C. Grant 
and Jason Condemi, Professor Il Yong Kim of Queen’s University in Canada, USIMM, and Quantum Materials.



Exactly a decade ago, the General Aviation Manufacturers Association, or GAMA, established its Environment 
Committee to represent the industry’s environmental objectives, establish policies, and develop a suitable 
framework to achieve these goals.

The Environment Committee has a critical mandate: it’s charged with ensuring GAMA members are full and active 
participants in shaping general aviation’s environmental impact and initiatives in all areas, including noise, CO2 
emissions, NOx, particulate matter and chemical control regulation that impacts manufacturing processes such as 
the Registration, Evaluation, Authorisation and Restriction of Chemicals, or REACH.  

In 2009, GAMA and the International Business Aviation Council (IBAC) — the organization representing business jet 
operators at ICAO — jointly announced the Business Aviation Commitment to Climate Change (BACCC) — a global, 
industry-wide commitment to mitigating climate change. We committed to three targets:

•	 Improve	fuel	efficiency	2%	per	year	 
from	2010	until	2020;

•	Achieve	carbon-neutral	growth	from	2020,	and;
•	Reduce	carbon	dioxide	(CO2)	emissions	50%	 
by	2050	relative	to	2005.

Bombardier played a leading role in this initiative, 
and in collaboration with many organizations 
across the industry, designed a path to achieve 
these goals across four pillars:

• Technology
• Infrastructure	and	operational	improvements
• Market-based	measures
• Alternative	fuels

The GAMA Environment Committee is the 
guardian of these goals, and has been very 
successful in working towards them.

On the technology side, the industry continues 
to make huge strides in aircraft efficiency, as 
OEMs invest and innovate. New engines and 
advancements in aerodynamics contribute to 
delivering reduced fuel burn – benefitting both 
the environment and customers.

Global market-based measures, such as ICAO’s 
Carbon Offsetting and Reduction Scheme for 
International Aviation (CORSIA) program, are used 
to offset CO2 emissions jointly with improvements 

Leading the Charge  
for Increased Adoption of  
Sustainable Alternative Jet Fuel

Innovation takes flight on the recently launched 
Global 5500 and Global 6500 business jets

Thanks to redesigned wings and brand-new, 
purpose-built Rolls-Royce Pearl engines, the 
Global 5500 and 6500 aircraft are up to 13% more 
efficient than its predecessors, the Global 5000 
and Global 6000 aircraft.*

*Under certain operating conditions.



across the other pillars. Progress in implementing 
infrastructure and operational improvements has 
been slower, and the continued collaboration of all 
stakeholders is vital to success. 

The one area that presents both a challenge and 
an opportunity for the industry is the development, 
availability and adoption of sustainable alternative jet 
fuel (SAJF), a class of non-petroleum-based jet fuels 
(or blended components). SAJF is significantly cleaner 
than conventional fuel. SAJF is derived from elements 
ranging from cooking oil, plant oils, solid municipal 
waste, waste gases, sugars, purpose-grown biomass, 
and agricultural residues — many of these contribute to 
reducing CO2 throughout their lifecycle. So relative to 
fossil fuels, which are CO2 intensive to produce as well 
as to burn, sustainably-produced, unconventional jet 
fuel results in a net reduction in CO2 emissions across its 
life cycle, even when considering emissions produced 
in growing, transporting, harvesting, processing, and 
refining a particular feedstock used in production.

Our industry is ready to fly with SAJF today. This means 
that our current products can contribute to the solution, 
to making a positive impact as early as now. SAJF is 
certified as “drop-in”, or ready-to-use. It is safe, it does 
not impact aircraft performance either in the air or on 
the ground, and importantly, it does not require any 
changes to aircraft equipment. Operators don’t need 
to modify anything on their aircraft to use SAJF.  

And yet a challenge of misconception still exists: 
trust in SAJF is low, while skepticism is high. In May 
2018, GAMA, IBAC, the National Air Transportation 
Association (NATA), the National Business Aviation 
Association (NBAA) and the European Business 
Aviation Association (EBAA) united to launch an 
industry-level initiative to dispel the myths surrounding 
SAJF, to make it better understood and, ultimately, to 
increase adoption. The Business Aviation Guide to the 
Use of Sustainable Alternative Jet Fuel was published 
to engage industry partners, customers, suppliers 

and stakeholders at 
large towards making 
alternative fuel a 
regular ingredient in 
takeoffs and landings 
everywhere. 

The industry recognizes that there is more work ahead. 
Beginning with Van Nuys Airport in early 2019, pilot 
programs are planned to demonstrate the viability of 
alternative fuels at select business aviation airports.

Not only does this industry wide engagement support 
the sustainability of both our planet and our industry, 
but it is also a business imperative. From constrained 
resources to regulatory pressures, we need to work 
together and innovate our way to cleaner skies – and 
this mission also represents a real business opportunity.

By expanding the definition of value creation in 
business to include environmental and social impact, 
we’re securing returns for years to come, and building 
a brighter, cleaner future for our next generations. 

David Coleal
President, Bombardier Business Aircraft  

and Chairman, General Aviation Manufacturers 
Association Environment Committee

It’s Easy Flying Green

One of the ways Bombardier is flying the talk is by flying 
its demonstration fleet of aircraft using SAJF, for example 
to major airshows. The flights spotlight that products are 

ready and able to fly on SAJF right now.

February

2018

Business aviation guide 

to the use of sustainable 

alternative jet fuel (SAJF)

DRAFT
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Setting Environmental Standards 
Internationally
Bombardier is also involved in the ever-growing and 
constantly evolving environmental portfolio at an 
international level, thanks to its longtime and active 
engagement with the International Civil Aviation 
Organization (ICAO), a UN specialized agency 
established in 1944 and marking its 75th anniversary 
in 2019. 

In 1983, ICAO formed the Committee on Aviation 
Environmental Protection (CAEP) to assist the ICAO 
Council in formulating new policies and adopting 
new Standards and Recommended Practices (SARPs) 
related to aircraft noise and emissions, and more 
generally to aviation environmental impact. 

There are currently a total of five CAEP Working 
Groups addressing noise; emissions; airports and 
operations; alternative fuels; and market based 
measures that work together with four Support Groups 
focusing on aviation carbon calculations; impacts 
and sciences; fleet modelling and database; and 
forecasting and economic analysis. 

Scientists, specialists and subject matter experts 
from the aviation industry – including airframers, 
engine manufacturers, avionics companies, airports, 
air navigation service providers and, of course, 
aircraft operators – form an integral part of these nine 
CAEP units. 

Bombardier, initially via de Havilland Canada, has 
been a CAEP member from the outset and began 
increasing its engagement in the early 1990s. As at 
December 2018, some 10 Bombardier environmental 
experts are engaged in six of the CAEP units, either 
directly as representatives, or as 
alternate representatives, 
to actively guide and 
assist in shaping 
and establishing 
environmental 
standards for civil 
aviation globally.

Challenger 350 aircraft



Through collaborative research with universities, Bombardier aims to increase industry knowledge and 
improve capabilities in end-of-life aircraft management and recycling. In the project showcased below, 
students from Université de Montréal in Canada were challenged to redesign and transform a retired 
CRJ100 aircraft into new products.

Upcycling End-of-Life Aircraft

Eco-Design Benefits for Civil Aviation

Transitioning to a 
circular economy

Improving 
environmental  
performance

Reducing overall
life cycle cost 

Increasing 
transparency

Shaping new 
standards

EXTREME
WINTER GLOVES:
passenger seat
and foam

LEATHER  
JACKET:
passenger seat

LAMP:
wing leading edge,
hydraulic tubing and 
electrical wires

BICYCLE:
passenger seat
structure and  
overhead
compartments
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