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Boeing and Sustainable Aviation Biofuel Development

Boeing is committed to take action to protect the environment and support long-term
sustainable growth for commercial aviation. As part of this commitment, Boeing leads
global industry efforts to develop and commercialize sustainable aviation biofuel. This
helps reduce aviation’s reliance on petroleum fuel and supports our industry and
customers to reach environmental goals.

Sustainable aviation biofuel reduces carbon dioxide emissions by 50 to 80 percent
on lifecycle basis compared to fossil fuel. This is because a biofuel feedstock, or source
material, absorbs CO:2 during its growth cycle (e.g. photosynthesis). Using biofuel also
reduces sulfur emissions, soot and particulates.

Boeing’s goal is that by 2016, the sustainable aviation biofuel supply will address 1
percent (800 million gallons in 2014) of global jet fuel demand. Boeing is focused on
“drop in” aviation biofuel, which can be blended directly with petroleum jet fuel and used
without any change to airplanes, engines or fueling infrastructure. Approved biofuel also
performs as well as or better than traditional Jet A/A-1, with higher energy content and a
lower freeze point, among other critical metrics. Other energy options (e.g. solar, fuel
cell, liquefied natural gas) won't work for commercial aviation for the foreseeable future.

To make this vision a reality, Boeing works aggressively with customers,
governments, research institutions and other stakeholders to: Research and develop
sustainable feedstocks; approve fuel pathways to expand the biofuel supply globally
and regionally; advocate for policies that encourage sustainable aviation biofuel
development. Boeing’s intent is not to predict winners in feedstocks or fuel types, but to
identify biomass sources that can be grown, harvested and processed sustainably and

at a price point that's competitive with fossil-based fuels.

Boeing support to approve new types of aviation biofuel includes:


http://www.boeing.com/

Leading up to the fuel’s approval in 2011, Boeing led the aviation community effort to
include a blend of up to 50 percent of aviation biofuel produced through the HEFA
(hydroprocessed fatty acid esters and free fatty acid) process in international jet fuel
specifications ASTM D7566 and UK MOD DefStan 91-91. Since then, biofuel has
been used in more than 2,000 commercial flights.

In 2014, Boeing supported ASTM approval to use farnesane, a plant sugar-based
biofuel made by Amyris and Total, in commercial flights.

In 2014, Boeing proposed the direct “drop-in” use of green diesel — a renewable
diesel fuel used mainly for truck transport — as a new source of aviation biofuel.
Green diesel, made from plant oils and waste animal fats, has production capacity of
1.2 billion gallons in the U.S., Europe and Asia that could rapidly supply 1 percent
(800 million gallons in 2014) of global jet fuel demand. Green diesel’s price,
including U.S. government incentives, is more competitive with petroleum jet fuel.

In December 2014, Boeing conducted the world’s first green diesel flights using a 15
percent blend in both engines of the ecoDemonstrator 787. We are working with the
U.S. Federal Aviation Administration, engine companies and others to test and
approve green diesel for commercial use. (Note: “Green diesel” is a different fuel
product than “biodiesel.”)

Boeing collaborates with other technology companies to support other types of
biofuel development and approval.

Boeing’s global biofuel development activity

Boeing has active biofuel projects on six continents, including in the U.S., Australia,

Africa, Canada, China, Europe, Japan, Middle East, South Africa and Southeast Asia.

We work closely with airlines, research institutions, governments and others to develop

regional biofuel supply chains using a variety of sustainable feedstocks.

Regional biofuel efforts supported by Boeing utilize principles established by the

Roundtable on Sustainable Biofuels to evaluate these issues. These sustainability

principles address greenhouse gas emissions, local food security, conservation, soil,

water, air, and technology, inputs and waste management.

Boeing’s global biofuel efforts include:



In the Midwestern U.S., Boeing partners with United Airlines, Honeywell UOP and
others to develop an aviation biofuel supply chain using corn stalks and leaves.

In the Pacific Northwestern U.S., Boeing works with Alaska Airlines, Washington
State University and others to develop bio-jet fuel made from leftover wood products.
In the UAE, Boeing and Etihad Airways fund the Sustainable Bioenergy Research
Consortium (SBRC), hosted by the Masdar Institute of Science and Technology.
SBRC focuses on using halophytes irrigated with seawater to produce biofuel.

In China, Boeing and Commercial Aircraft Corp. of China (COMAC) opened a
demonstration facility, the China-U.S. Aviation Biofuel Pilot Project, to turn waste
cooking oil, commonly called “gutter oil” in China, into aviation biofuel.

In China, in Sept. 2015, Boeing and the National Development and Reform
Commission (NDRC) launched a collaboration project to develop sustainable
aviation biofuel using agricultural waste, such as corn cobs and wheat stalks.

In Japan, Boeing, Japan Airlines, All Nippon Airways, Nippon Cargo Airlines and
others are developing a “road map” for a sustainable aviation biofuel industry.

In Brazil, Boeing partners with GOL Airlines, Embraer and others to advance a
sustainable aviation biofuel industry using a range of feedstocks.

In Europe, Boeing is part of biofuel initiatives including Sustainable Aviation (U.K.),
the Nordic Initiative for Sustainable Aviation (NISA) and aireg (Germany).

In Southern Africa, Boeing and South African Airways are working with SkyNRG to
develop sustainable aviation biofuel made from a nicotine-free, hybrid tobacco plant
called Solaris, that produces fuel rather than cigarettes.

In Southeast Asia and South Africa, Boeing collaborates with airlines and the
Roundtable on Sustainable Biomaterials (RSB) to assess opportunities for
“smallholder” farms to produce sustainable biofuel feedstocks.

Boeing was a co-founder in 2008 of the Sustainable Aviation Fuel Users Group
(SAFUG), a group of leading global airlines, industry leaders, environmental
organizations and fuel technology leaders. SAFUG airlines, who account for about a
third of global jet fuel use, are committed to develop and use biofuel produced
sustainably. Through SAFUG, aviation became the first transportation sector to

promote sustainability practices in its fuel supply chain.
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