
offsetting definitely has a role to play in
helping identify effective emissions reduc-
tions in the short term while we gear up for
longer-term societal changes.” 

A spokesman for Carbonfund asserted
that offsets are “a critical tool in reducing
carbon emissions and hastening the transi-
tion to a clean energy future,” and added
that people who purchase offsets “are
doing their part to bring down the cost of
wind power so that one day renewable en-
ergy will be cheaper than coal.”

Among the many projects that result in
offset credits, such as reforestation/biologi-
cal sequestration, wind farms and projects
in which methane and halocarbon gases
(hydro fluorocarbons) are “captured” from
landfills, some prove more effective than
others. The process involved in capturing
methane gases, for example, actually emits
carbon dioxide (CO2) into the atmosphere,
but at less damaging levels than the
methane, according to the spokesman for
Clean Air-Cool Planet.

Likewise, the benefits of using refor-
estation projects for offset credits have re-
cently been questioned because forest fires
may emit more carbon dioxide, carbon
monoxide and methane than the trees
within the forest would have absorbed. In
addition, reforestation projects cannot be
used as a long-term solution to global
warming because trees are vulnerable to
pests, fires and human activity, thus cannot
be considered permanent. 

‘Additionality’ Is Key
The key feature of a legitimate voluntary

offset program is the “additionality” of the
projects from which the credits are derived.
In other words, Kollmuss explained, the
projects must be developed specifically for
the purpose of creating offset benefits, and
not for any other purpose, such as profit. 

The additionality of voluntary offset
projects isn’t always easy to prove, however,
sometimes because of the very nature of the
project itself. Kollmuss explained, for exam-
ple, that the additionality of some renewable
energy projects, such as wind farms, is hard
to prove because many of them generate
revenue. “You would have to prove that the
revenue from the carbon offsets was ac-
counted for in the initial phase of construc-
tion or planning and played a decisive role
in making that project feasible,” she said.
Renewable energy credits (RECs), for proj-
ects such as wind farms, are sold in dollars
per megawatt, while carbon offset credits
are sold in dollars per ton of CO2.

Consumers, therefore, have to be espe-
cially diligent in researching potential off-
set providers and the projects they finance.
“We can’t just make a blanket statement
that wind farms are not additional,” said
Gabe Petlin, director of Regulatory Affairs
and Carbon Markets at 3Degrees, but an
offset provider should be able to prove the
project’s additionality if questioned. 

“At this stage of the market, when there
is so much demand, so much scrutiny and
attention from the media, we can’t afford
any possible impropriety to exist,” he said.
“We just don’t think it’s appropriate for [an
offset provider] to say, ‘Just trust us; we
know what we’re doing.’”

One of the biggest black marks against

the voluntary offset market is the fact that
no uniform standard exists to evaluate the
effectiveness of the projects from which
the voluntary offset credits are derived. 

Instead, there are numerous standards,
none regulated, and no two are alike. “There
must be at least 10 different standards, prob-
ably more, for the voluntary market,” Koll-
muss said, adding that the standards range
from minimal to stringent. A new standard,
the Voluntary Carbon Standard (VCS
2007), was launched in November, in fact. 

The most stringent standard to date,
Kollmuss said, is the Gold Standard, and
she recommends that consumers use only
companies whose projects have been veri-
fied by the Basel, Switzerland-based Gold
Standard Foundation, an organization that
ensures the consistent quality of carbon-
offset projects. “Everything is still so un-
clear and fuzzy, and purchasing Gold
Standard offsets does seem to make sense
for right now,” she said. The Gold Standard
Foundation not only tests the additionality
of the projects to which it grants Gold
Standard status but it also evaluates other
factors, such as whether the project helps
the economy of the local population.

In lieu of the absence of a unified stan-
dard, however, Bryce Conacher, president
and CEO of Toronto-based offset provider
Cleanairpass, provided the following advice
to consumers: “Be informed, educate your-
self and understand what it means to have
third-party verification. Understand that
there isn’t a standard yet in the voluntary
offset market that a consumer can rely on.”

NATA’s Coyne said there’s “no doubt”
that there are some valid voluntary offset
providers in the market, but he also recog-
nized that there is skepticism among con-
sumers. And there is a risk, he said, of
“charlatans” who misrepresent themselves. 

“We really need to develop a uniform
method for grading or scoring the effec-
tiveness of what the voluntary offset
providers do,” he added. 

The Money Trail
Finding a reputable, verifiable carbon

offset provider is difficult, but following
the money trail–or at the very least, trying
to estimate how much a consumer might
spend–is even harder. 

Offset credits range in price from $5 to
$100 per ton of CO2 use, depending on the
specific offset provider, according to a
study conducted by the Tufts Climate Ini-
tiative, a project on which Kollmuss was a
contributing author (see table at right). The
range in prices could be attributed to the
fact that some companies purchase certi-
fied emission reduction credits (CERs)
through the CDM and sell them on the vol-
untary market, Kollmuss said. CERs are
more expensive than verified emissions re-
ductions (VERs), and she noted, “It’s not
surprising that two of the three highest-
priced offsets are sold by companies that
purchase carbon credits through the
CDM.” Atmosfair ($29.40 per credit) and
Myclimate ($34.70 to $104.08 per credit)
both purchase CERs through the CDM,
which charges between ?8 ($11.70) and
?40 ($58.60) per carbon credit. 

The range in prices also varies depending
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A
viation represents less than 3 percent of
total greenhouse gas emissions, but its
contributions were a major focus at last
month’s United Nations Framework Con-
vention on Climate Change following the
EU’s proposal to include aviation in a
new international agreement. The goal of

the two-week convention–held from December 3
to 14 in Bali–was to negotiate a climate change
deal that will replace the current Kyoto Protocol
agreement when it expires in 2012.

Even before the negotiations began, however,
the aviation industry had recognized the need to
address the issue head on. “If we aren’t proactive
[about] stepping up to the plate and addressing is-
sues such as noise and emissions, society will be
proactive for us,” noted a board member of the
Lindbergh Foundation, an organization that pro-
vides funding and recognition to individuals whose
research projects advance aviation technology
while simultaneously protecting the environment.
And from the creation of new engine and manu-
facturing technologies to involvement in “green”
program development and emissions offsetting
programs, the industry has indeed been stepping
up to the plate.

This special report examines the ways in which
aviation is changing its business practices and
describes the many different methods being
used. It also attempts to answer the one question
in many people’s minds: Is it worth it?
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Environmental group WWF–formerly known as
the World Wildlife Fund–made headlines in late
November when it claimed that 20 percent of the
94 million carbon credits sold under the Kyoto Pro-
tocol’s Clean Development Mechanism (CDM) are
of little to no use to consumers who want to offset
or reduce their greenhouse gas emissions. The
group alleged that one out of five CDM credits
“lacks environmental integrity,” and warned that an
influx of credits into the market could actually lead
to an increase in the amount of carbon dioxide in
the atmosphere. 

The group’s claims–which are based on the re-
sults of a report prepared by Germany’s Oeko Insti-
tute for Applied Ecology–have prompted many
consumers, particularly those in the aviation indus-
try, to question the validity of the emerging
“green” market, in particular among voluntary off-
set providers whose numbers are proliferating rap-
idly. The latest count totaled approximately 80
offset companies, almost triple the number re-
ported this time last year. 

And if the CDM credits–which are regulated by
the legal framework of the Kyoto Protocol and vali-
dated by independent entities–have come under fire
for not having “environmental integrity,” it is rea-
sonable to question the credibility of voluntary off-
set credit schemes; the industry is not regulated, and
therefore more vulnerable to dishonest practices.

Among the questions consumers are asking:
how is the effectiveness of these programs verified,
and are consumers’ monetary contributions really
being used to combat emissions in the atmosphere?
Furthermore, “How credible, legitimate and honest
are these offset providers?” asked James Coyne,

president of the National Air Transportation Asso-
ciation (NATA). 

The most important thing a consumer should
know about offsets, according to Anja Kollmuss,
an associate scientist with the Stockholm Environ-
mental Institute (SEI), is that purchasing offset
credits will not reduce the amount of greenhouse
gases in the atmosphere. SEI is an international re-
search institute that specializes in sustainable de-
velopment and environment issues. “Carbon offsets
will not save the world from climate change,” she
said. “Carbon offsets are, at best, a game. You are
allowed to emit and someone else instead reduces,
and you kind of stay at the same level.”

The best course of action, according to Clean
Air-Cool Planet, a nonprofit organization that pro-
motes solutions to global warming, is to monitor in-
dividual energy use and emissions. “If you think
about it, consumers are spending money twice by
purchasing offsets,” said a spokesman for the com-
pany. “They’re spending money on the energy they
produce, and then they’re spending money on the
offsets. It would be better to use the money you’re
spending on the offsets on efficiency measures”
such as retrofitting buildings with high-efficiency
boilers, better windows, better insulation, high-effi-
ciency lighting and installing new HVAC systems.

But there are benefits to offset programs, accord-
ing to a number of offset providers. A spokes-
woman for the CarbonNeutral Company said
offsets play a vital role in financing low-carbon-
technology projects around the world that “acceler-
ate the adoption of clean technologies and reduce
future dependence on fossil fuels.” Carbon Clear
managing director Jamal Gore added, “Carbon

Well meaning participants must do
their homework on offset programs
by Jennifer Harrington

Continues on next page u

Contributions to Environmental Projects
% of Funds 

Carbon Offset Provider Price Per Ton of CO2 Invested in Projects

Carbonfund $5.50 93%
CarbonCounter.org $12 90% to 92%

£15 to £18 
Pure Clean Planet Trust ($30.94 to $37.12) 86%
Atmosfair ¤ e20 ($29.40) 80%

CHF39-CHF117  
Myclimate ($34.70 to $104.08) 80%
CO2 Balance £9 ($18.56) 80%
Carbon Clear £7.50 ($15.47) 70%

AUD$22 to AUD$28  
Climate Friendly ($19.72 to $24.52) 66% to 76%
Offsetters $20 65% to 80%
The CarbonNeutral Company $18.40 60% to 100%
Climate Care £7.50 ($15.47) 54% to 75%
Cleanairpass $18 25% to 70%
Better World Club $7.50 Not announced
NativeEnergy $12 Not announced
Solar Electric Light Fund $10 Not announced
Terrapass $10 Not announced

Companies listed in order of percent of funds invested in projects.
Source: Tufts Climate Initiative and respective carbon offset providers

Wind farms–seen here with a hybrid luxury car–provide a renewable source of energy.
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on the specific projects that a company in-
vests in, according to a spokeswoman for
CarbonNeutral. A spokesman for Pure Clean
Planet Trust said the price could also vary
depending on the market price for CERs,
which varies from month to month.

Attempting to discern what percentage
of the offset price is actually invested in
emission-reducing projects is also difficult.
Many offset companies won’t disclose
those figures, Kollmuss said, adding that
some provide only “ambiguous, unclear”
information. Of the 13 voluntary offset
providers Kollmuss evaluated for the Tufts
study, four did not provide information
about their finances. 

Companies AIN interviewed provided
a wide range of figures, and the percentages
did not match those provided by the Tufts
study in some cases. According to informa-
tion provided by the firms, the percentage of
money going directly to project implemen-
tation ranged from 54 percent to 93 percent.

A spokesman for Australian provider
Climate Friendly said, “Approximately 76
percent of the cost of credits to customers
goes directly to the projects we invest in,”
but according to the figures listed in the Tufts
study, Climate Friendly allocates 66 percent.
Cleanairpass claimed on its Web site that it
donates 70 percent of its funds to the proj-
ects, but the Tufts study reported only 25
percent. Likewise, CarbonNeutral told AIN
that “anything up to 100 percent can be used
for a carbon credit,” but in a March 2007 e-
mail to the authors of the Tufts study, the
company stated that 60 to 80 percent of its
offset sales are used for project costs. 

The Tufts study further indicated that
the mean percentage allocated for project
implementation among non-profit compa-
nies was 81.6 percent, while the mean per-
centage among for-profit companies was
43.4 percent. Kollmuss added that there
was no significant difference in the quality
of non-profit versus for-profit companies.

Some companies emphasized, however,
that the percentage of money allocated for
project implementation should not be a fac-
tor when a consumer is deciding which off-
set provider to use. Lisa Ashford, head of
Commercialisation Europe for EcoSecuri-
ties, said, “When you buy a pint of milk,
you don’t necessarily ask the supermarket
what percentage of the price of milk went to
the farmer.” She added it was “quite diffi-
cult” to provide an exact figure for her com-
pany because EcoSecurities has “basically
internalized all of the risks of the project
and all the associated costs of getting the
project through validation and verification.”

An important question a consumer
should ask is whether the offset company
purchases offset credits from carbon ven-
dors for resale or whether it actually over-
sees and invests in specific emission-
reducing or energy-efficiency projects. A
company that sells offsets generated by
specific projects might charge a higher
price for offset credits, but the consumer
would probably have a better idea of how
his money is spent.

Other examples of companies that moni-
tor and support specific projects include
3Degrees, CarbonNeutral, EcoSecurities,

Climate Friendly, Carbonfund and CO2 Bal-
ance. “We guarantee every ton of offset we
sell, so in the unlikely event of a project not
delivering, we will replace it with another
project,” said a spokeswoman for Carbon-
Neutral. “Technical monitoring of the proj-
ects’ emissions reductions is laid out in the
contract with the project partner and vali-
dated by a third party.”

Companies such as Better World Club,
on the other hand, sell carbon offset certifi-
cates but pass on an unspecified amount of
the money they receive to a third party,
which then allocates the funds. Better World
Club provides a link to LiveNeutral on its
Web site, and LiveNeutral then purchases
credits from the Chicago Climate Exchange,
a self-regulated emissions trading registry.
In other words, a Better World Club cus-
tomer would have no idea how his money
was used if he purchased a carbon certificate
on the Better World Club Web site. 

According to Veronique Bugnion, man-

aging director of Point Carbon, an organi-
zation that provides carbon market analysis,
there are many offset retailers–such as Bet-
ter World Club and LiveNeutral–that serve
a “middleman” function by purchasing
credits through large vendors, then reselling
them to consumers. Two of the largest car-
bon credit vendors include Holladay, Utah-
based Blue Source and State College,

Pa.-based Environmental Credit. 
The most important thing a consumer

can do when researching potential offset
providers (or retailers) is to search for a
company that provides transparency in its
operations, Kollmuss advised. “The more
information you can get about the project,
the company, and how it does its calcula-
tions, the better,” she said. o
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In a world increasingly alarmed by the
specter of global warming, carbon emis-
sions offset programs are garnering much
attention. Hotels are participating. So are
government agencies, airlines, electrical
power plants and automobile manufactur-
ers. Now business aviation is joining the
rush to go green, and carbon offset pro-
grams are increasingly the weapon of
choice in a war to prevent, or at least re-
duce, global warming.

Carbon offset was born of the political
and economic consequences of the Kyoto
Protocol of 1997. Countries ratifying the
protocol committed to using at least one
flexible arrangement to reduce emissions of
carbon dioxide (CO2) and five other green-
house gases. The most prominent of the
arrangements is emissions trading.

Participants in carbon-offset programs
are in essence paying for emissions reduc-
tions efforts elsewhere to compensate for not
reducing their own emissions. Participation
is voluntary and arranged through the serv-
ices of an independent carbon offset retailer,
an eco-friendly middleman, if you will.
Today there are an estimated 80 companies
doing business as carbon offset vendors.
(See page 34.) Some are purely commercial
operators, while most are not-for-profit and a
few are nonprofit.

Companies that are not involved in a
mandatory Kyoto arrangement but still want
to take action can enter a carbon-offset pro-
gram. They might find it to be a cost-effi-
cient way to reduce the amount of CO2
released into the atmosphere, compared
with the cost of cutting their own emissions.

Most offset programs sell verified emis-
sions reductions (VERs), which cannot be
traded under the Kyoto Protocol’s United
Nations-approved arrangements.

The most widespread Kyoto equivalent
to VERs are certified emissions reduc-
tions (CERs). If required to enter an emis-

sion-reduction scheme, a company buying
VERs will find the switch to compliant-
required instruments, such as CERs, rela-
tively easy, according to UK-based
vendor EcoSecurities.

Some claim that those buying carbon
offsets are doing nothing more than gilding
their public image while continuing to do
business as usual. In fact, say some critics,
by fostering the illusion that carbon offsets
are actually reducing the amount of green-
house gas (GHG) emissions, more tangible
efforts, such as research into alternative
fuels, will suffer. On the other hand, offsets
do offer an alternative to what might be an
expensive or inconvenient means of reduc-
ing carbon emissions. And many of the
companies participating in carbon offsets
are also engaged in other green projects
that will reduce GHG emissions.

It’s Not the Solution, but It Is a Solution
Even the most enthusiastic advocates of

carbon offset programs concede that the
programs are not a silver bullet solution to
global warming. Nonetheless, the business
aviation industry has embraced these pro-
grams with growing enthusiasm.

In an effort to become a “carbon-neu-
tral” operation by 2012, NetJets Europe
announced early last year it is building
carbon offset costs into its fractional own-
ership pricing.

Starting October 1, the company’s new
clients, as well as those renewing their con-
tracts, have carbon offsets included in their
costs. This means an increase in flight-hour
charges of about 0.5 percent, or about
$5,200 in additional costs over a year,
based on expected CO2 emissions.

The company is also offering its current
customers the option of voluntarily signing
up for the Carbon Initiative program as part
of their existing contract. 

Money collected through Carbon Initia-

tive goes to programs at Princeton Univer-
sity and the University of California for de-
velopment of an ultra-low-emission jet fuel
that could be burned in current-generation
turbofan engines.

NetJets Europe is also using carbon offset
vendors 3Degrees and EcoSecurities to fund
a number of eco-friendly projects, includ-
ing the Te Apiti Wind Farm in New Zealand,
as well as Illinois coal mine and Wisconsin
dairy farm methane-capture schemes.

In North America, numerous business
aviation companies are engaged in carbon
offset programs. For example, Bombardier
has embarked on an ambitious program, se-
lecting UK-based carbon offset vendor Cli-
mate Care to manage its initiative.

Beginning next month, buyers of new
Bombardier aircraft will have the option of
taking part in a one-year carbon offset pro-
gram, the cost of which will be included in
the aircraft purchase price. According to
Justin Lacey, in determining the offset
costs, Bombardier calculated the amount of
carbon emissions each aircraft type pro-
duces over the course of one year, based on
fuel consumption on a typical mission and
a total of 400 flight hours. The cost of car-
bon offsets for a Learjet 40 for one year
would come to about $20,000.

Avantair, a fractional operator in Clear-
water, Fla., is now offsetting a portion of
the CO2 emissions of its fleet through a
partnership with carbon offset vendor Ter-
raPass. The program calls for Avantair to
purchase a number of Flight TerraPasses as
gifts for aircraft-share buyers.

The pass is structured specifically to off-
set the amount of carbon dioxide an aircraft
emits, which in the case of the company’s
twin-turboprop Avanti is roughly 2,100
pounds per hour. The initial purchase calls
for each of its 300 fractional owners to fly
“carbon neutral” for five hours. o

Business aviation embraces carbon offsets 
by Kirby J. Harrison

Hot Topic uContinued from preceding page

Business Aviation Goes Green, with Eco-friendly Changes
Whether it is through carbon offset programs or other efforts, the busi-

ness aviation industry is becoming more ecologically responsible.
“As a leader in this industry,” said Jet Source president and COO Frank

Milan, “it’s incredibly important to recognize our responsibility to support a
clean environment.” The California-based firm is just one of many business
aviation companies that have launched a lean to green.
• Avantair, a fractional operator in Clearwater, Fla., plans to launch a carbon-

offset program with vendor TerraPass. The fractional provider will purchase
as gifts for each of its 300 fractional share owners TerraPasses that will
allow them to fly “carbon neutral” for five flight hours. Avantair plans to
send information packets encouraging share owners to purchase their
own TerraPasses when those hours expire.

• Avjet has begun construction on a 63,652-sq-ft facility in Burbank, Calif.
that is designed to conform to the Leadership in Energy and Environmental
Design (LEED) Green Building Rating System. Among the green features of
the 51,138-sq-ft hangar are photovoltaic power, recycled-content material
and a chemical-free fire-suppression system.

• The British Business & General Aviation Association (BBGA) has launched
its new Carbon Balancing Scheme (CBS), with UK charter firm London Ex-
ecutive Aviation becoming the first operator to make the program available
to passengers who want to offset the carbon emissions from their flights.
Through CBS, customers pay additional charges, which are redirected to
independently certified offsetting projects, such as forestry or alternative
technology initiatives.

• Brazilian aircraft manufacturer Embraer has created an Environmental
Strategies and Technologies Office, and is making plans to draft a series of
new environmental-protection policies. The goal, according to the São

Jose dos Campos-based company, is to reduce the environmental impact
of its products and production processes.

• ExecuJet Aviation Group, a Zurich, Switzerland-based charter operator, has
formed a partnership with Myclimate to offer its charter customers world-
wide the opportunity to fly carbon neutral through the purchase of Mycli-
mate carbon offset tickets. Each flight’s offset price is determined by
Myclimate, taking into account climate-relative emissions generated per
flight hour and the cost of offsetting a ton of CO2 in a carbon offset proj-
ect. Among the projects to benefit is a biomass agricultural waste plant
producing energy in India and a hydropower station in Indonesia.

• Jet Source, an aviation services provider, uses a solar-powered power grid
at its Carlsbad, Calif. FBO at McClellan-Palomar Airport and plans to incor-
porate a similar source of energy at its new FBO at Henderson Executive
Airport. The new facility will open this year, and its solar energy system,
which is tied to the lighting, heating, ventilation and air-conditioning, is ex-
pected to reduce overall energy use by 50 percent.

• La Bas International, an air charter specialist with offices in California and Ire-
land, is now operating all its charter flights as “carbon-zero” trips, at no addi-

tional cost to its JetCard members. Carbon emissions produced during flight
are being offset by a calculation of aircraft CO2 emissions through TerraPass.
After each trip, the client receives a carbon offset verifying certificate.

• NetJets Europe is building carbon-offset costs into its fractional ownership
prices in a bid to become a carbon-neutral operation no later than 2012.
The program began in October with new and contract-renewal clients. Cur-
rent customers are being asked to sign up for the program voluntarily as
part of their existing contracts. NetJets is also backing the initiative in the
U.S., but customer participation is voluntary. In Europe, customers see a
flight-hour charge increase of about 0.5 percent, which translates to about
$5,200 in additional costs over a year. Money from the offset program is
funding research at Princeton University and the University of California into
development of an ultra-low-emission alternative jet fuel. NetJets has also
appointed environmental advisory boards on both sides of the Atlantic,
some of whom are experts in the field of environmental science.

• PZL Mielec, Sikorsky Aircraft’s affiliate in Poland, has begun to reduce its
environmental footprint as part of modernization efforts already under way.
Since last March, the company has reduced atmospheric emissions by 15
percent and removed more than 20 underground storage tanks to reduce
potential water resource contamination. It has also improved energy effi-
ciency with new windows and insulation, and is now using environmentally
friendly zero-to-low volatile organic compound paint products.

• Signature Flight Support’s new FBO at Boston Logan International Airport
was designed to be green, from special window glazing and sun shades to
the use of recycled materials. Even the wood products used in building
were certified as not from ecologically fragile areas of the world. The build-
ing meets the U.S. Green Building Council’s LEED standards. –K.J.H.

The new Jet Source facility in Henderson, Nev., will incorporate
solar panels as an energy-saving device.

Engine manufacturers have cleaned up their act significantly since this photo was taken in 1956.

Hot Topic continues on next page u
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The Commercial Aviation Alternative
Fuels Initiative (CAAFI) held its second
annual meeting in November, continuing
the organization’s work in exploring suit-
able alternatives to petroleum-based jet fuel
for airlines and military organizations. Like
last year’s inaugural CAAFI meeting, the
conference brought together airlines, manu-
facturers, FAA representatives and fuel
suppliers but no representatives from gen-
eral aviation companies.

During the CAAFI conference, four
workshops were held covering research and
development, the environment, certification
issues and business and economic topics.
The workshops yielded 40 recommenda-
tions, including development of a single
civil and military jet fuel using a 50/50
blend of isoparaffinic fuel and jet fuel.
Isoparaffinic fuel is made using the Fis-
cher-Tropsch process, a reaction of carbon
monoxide and hydrogen. CAAFI is hoping
for ASTM International standards approval
for the blend by year-end. To speed deploy-
ment of alternative fuels, the CAAFI work-
shops suggested using incentives to help
reduce costs of alternative fuels and to
boost production and research on airport
infrastructure investments needed for stor-
age and delivery.

CAAFI hopes to interest general aviation
manufacturers, operators and organizations
in alternative fuels research, according to ex-
ecutive director Richard Altman, and invites
GA users to participate in CAAFI activities.

Alternative fuels research is also taking
place at engine manufacturers such as
CFM International, the General Electric/
Snecma joint company. Last summer, CFM
ran a biofuel/jet fuel blend in a CFM56-7B.
The fuel consisted of 30 percent vegetable
oil methyl ester and 70 percent jet-A1. In
addition to finding ways to reduce depend-
ence on petroleum-based fuels, the CFM
research is also trying to achieve a 20-per-
cent reduction in carbon emissions.

“There are a number of major technol-
ogy challenges that must be met,” according
to CFM, “including energy density, thermal
stability [avoiding coking at high tempera-
ture], use at very low temperatures [freez-
ing] or high temperatures, lubricating effect
with materials used and the availability of
mass production facilities worldwide.”

At last year’s Dubai Airshow, a group
signed an agreement to study synthetic jet
fuels made of natural gas converted to
kerosene (gas-to-liquid kerosene). Partici-
pants include Airbus, Qatar Airways, Qatar
Fuel, Qatar Petroleum, Qatar Science &
Technology Park, Rolls-Royce and Shell
International Petroleum. GTL kerosene
should be a drop-in replacement for jet
fuel, according to the group, with no en-
gine modifications needed.

The study will address whether GTL
kerosene offers benefits in improved fuel
economy and engine durability and subse-
quent reductions in carbon dioxide emis-
sions. Initial engine tests will use blended
GTL kerosene and jet fuel, with the goal of
fully synthetic operation at some point.
CAAFI is also supporting research into
GTL kerosene.

On the piston side of the industry, the
U.S. Environmental Protection Agency is-
sued a request for comments in November
about lead emissions from general avia-
tion aircraft engines. The EPA’s move was
in response to a petition from environmen-
tal organization Friends of the Earth,
which wants the agency to issue emissions
standards for piston airplanes to protect
public health. The EPA is seeking com-
ment on 22 different aspects of the issue
of lead content in avgas, including lead
exposures to people near airports, how
much lead is actually emitted by engines
or retained in the engine and its oil supply
and the suitability and availability of
tetraethyl lead replacements or non-leaded
fuels for piston aircraft. –M.T.

The European Union (EU) is moving
ahead quickly with its plan to include avia-
tion in its CO2 Emission Trading Scheme
(ETS). However, air transport lobbies claim
they are ready to file a lawsuit against EU
authorities, asserting that the new rules
would contravene the Chicago Convention.
The air transport associations maintain that
the plan will impose extra paperwork and
costs on them. 

In November, the European Parliament
went even further than the European Com-
mission (EC). The Parliament voted for the
inclusion of all flights–within, to or from
the EU by aircraft of any registry–beginning
in 2011. In the draft law, the basis for allot-
ting CO2 allowances to opera-
tors is 90 percent of their
average emissions between
2004 and 2006. Three-quar-
ters of the allowances will be
given freely, and the other 25
percent will be auctioned.

There are still several
stages ahead in the European
lawmaking machinery. For ex-
ample, it is now up to the
Council of Environment Min-
isters, as joint legislator with
the Parliament, to decide its
position on the amendments
adopted by the Parliament. The
Council was to meet on De-
cember 20. The final outcome
will be known probably late this year, but it
already appears to be clear that aviation will
be asked to make a significant effort toward
reducing carbon emissions. 

The move follows ICAO’s failure to
make a decision on tackling climate
change. In September, the organization’s
general assembly in Montreal issued a
statement about the issue that included nei-
ther reduction figures nor a time frame.
Forty-two of the 190 member states ex-
pressed a “reservation” against ICAO’s of-
ficial position. They had been supporting
the European position in favor of including
aviation in an ETS.

Air transport lobbying associations such
as the Air Transport Action Group (ATAG)
are trying to fight European plans. ETS op-
ponents are threatening to bring a case before
an international court, citing violations of the
Chicago Convention. However, finding con-
tradictions between the Chicago Conven-
tion–which allows the states to impose their
own regulations–and the ETS plan will be
largely a question of interpretation. 

Opponents contend that the EC wants to
create an illegal charge or tax. Some arti-
cles in the Convention do deal with taxes
and charges. But the ETS does not levy any
tax or charge; rather the cost of a ton of

CO2 will be a market price.
Another argument against including avi-

ation in the ETS hinges on the 1997 Kyoto
Protocol. That document states that ICAO
is responsible for curbing CO2 emissions in
aviation. With that in mind, air transport
lobbies argue that regional authorities can-
not include aviation in a regional ETS
without ICAO’s endorsement.

The EC maintains that ICAO has moved
too slowly on the issue, so the commission is
merely attempting to take action. As Barbara
Helfferich, spokeswoman for Stavros Dimas,
the European Environment Commissioner,
said, “In the past, ICAO has twice said it
wants to push for CO2 trading in aviation.
But now its conclusions mean the contrary.” 

Maybe the most difficult argument for
the EU to challenge is that it is trying to
govern pollutants being emitted outside its
territorial airspace. ATAG maintains that it
would be “impermissible exercise of EU
extraterritorial jurisdiction.”

Compared with a taxation system, an
ETS has a major environmental benefit.
The primary benefit is that it places a cap

on emissions; once that has
been set, theoretically the
maximum amount of CO2 that
will be sent into the atmos-
phere has been determined.

So regardless of who re-
duces emissions, total emis-
sions will be reduced. For
example, including aviation in
the ETS might not yield signifi-
cant reductions from aviation it-
self. But the industry’s buying
emission permits will create an
incentive for reductions in other
sectors that might find it easier
to curb their emissions.

Moreover, auctions will cre-
ate revenues for the EU. The

Parliament said this income should be used
to mitigate greenhouse gas emissions, to
fund research and development and to help
cut taxes on rail and bus, perceived as
being more climate-friendly.

The bottom line for non-EU carriers is
that they–like European carriers–will have
to trade CO2 emission permits. “For exam-
ple, a U.S. operator can pick a country–say
France–as its gateway into the ETS. France
will then ask the Commission for the corre-
sponding additional permit allotment,”
Helfferich explained. The operator will be
given some initial permits for free. The op-
erator can supplement these permits by
buying CO2 permits at auctions.

After that, if the U.S. carrier needs more
CO2 permits, it will have to go to the mar-
ket and buy them. Analysts are talking
about prices of E35 ($50) a metric ton. At
the end of the year, if the carrier has emit-
ted more CO2 than it has permits for, it will
have to pay hefty fines. Those are expected
to be about E100 ($140) per metric ton. 

Although the system is targeted prima-
rily at airlines, it will also affect business
jet operators. The lowest weight of the air-
craft to be included has not yet been de-
cided, but the EC has been talking about
12,500 pounds. o

Air transport
lobby fights
EU ETS plan
by Thierry Dubois

Industry studies alternatives
to petroleum-based fuel
by Matt Thurber
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Alternative fuels developed for the military and the airlines could eventually find their way to bizav FBOs.

Stavros Dimas
European Commissioner

for Environment
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Engine manufacturers devel-
oping new engines that are both
eco-friendly and more efficient
say that the two goals can be met
simultaneously and are mutually
beneficial.

Whether the ecological benefits
of the next generation of aircraft
engines are by design or incidental
is an argument hardly worth pur-
suing, considering the progress
being made. And progress most
definitely is being made.

Certainly there is sufficient
motivation, from government reg-
ulatory agencies to environmental
watchdog groups. The European
Union continues to move ahead
with plans to include EU-registered
aircraft in its CO2 emission trading
scheme, and the European Parlia-
ment went so far as to vote for the
inclusion of all flights–within, to
and from the EU–starting in 2011,
regardless of country of registry.
Public outcry about aircraft emis-
sions also continues from groups
such as the Government Account-
ability Project, which has criticized
the FAA for “inattention to green-
house emissions by airplanes,”
warning that this “could have
harmful effects on the future of
U.S. aviation if action is not taken.”

In fact, jet engine manufactur-
ers were developing more efficient
engines that produce fewer green-
house (GHG) emissions long be-

fore government agencies and en-
vironmental watchdogs began tak-
ing such an active role in emission
reduction.

Driven by nothing more than
customer demand for durability
and efficiency, said Walter Di
Bartolomeo, v-p of engineering
for Pratt & Whitney Canada
(P&WC), “We’ve been reducing
emissions and increasing turbine
efficiency for twenty-five years.”
And it goes on.

Di Bartolomeo estimates that
P&WC will spend about $1.5 bil-
lion over the next five years on re-
search and development projects
that will create more reliable and
efficient engines and reduce
GHG emissions and noise.

Among Pratt & Whitney’s cur-
rent projects is geared-fan tech-
nology, which started in 1999
with a turbofan integrator pro-
gram. The company is now con-
ducting tests in West Palm Beach,
Fla., on a 20,000-pound-thrust
turbofan that is demonstrating
“extreme promise.”

With the new Talon 2 combus-
tion technology, the PW307 (se-
lected to power the new Falcon
7X) currently betters ICAO stan-
dards for nitrous oxide (NOx)
emissions by 33 percent and meets
Zurich 5 emissions requirements
for no landing fee surcharges.

A new 10,000-pound-thrust-

category engine now being de-
veloped by P&WC for the next
generation of large, long-range
corporate jets is expected to beat
current ICAO standards for NOx
emissions, unburned hydrocar-
bons and smoke emissions by 50
percent and reduce carbon
monoxide emissions by more
than 35 percent.

Competitor Honeywell is mov-
ing in another direction, one that
banks on a single annular com-
bustor for reduced emissions
(Sabre) in an engine the company
has dubbed the HTF10000. It uses
what director of advanced tech-
nologies Ron Rich describes 
as rich/quench/lean technology.
“What we do is run rich fuel/air
ratios in the primary zone of the
combustor. Then we introduce
cooling air rapidly along the com-
bustor axial length to quench that
rich air/fuel ratio to lean the com-
bustor out as it enters the turbine.”

Honeywell acknowledges that
the configuration is simple but
adds that it will “significantly” re-
duce the generation of NOx (ni-
trogen oxide) emissions, as well
as carbon monoxide, unburned
hydrocarbons and smoke.

But the improvements are
more than simple configuration.
A new, stronger powder nickel-
based alloy in the turbine disc al-
lows high operating stresses,
resulting in improved engine
power density and reduced fuel
consumption, something the air-
craft manufacturers and end-users
appreciate in particular, and that

also yields reduced emissions.
“The technology will be appli-

cable to all turbofan engines that
Honeywell builds,” said Rich.
“This includes the TFE731 family
and future variants of the
HTF7000.”

Late last year, Honeywell began
deliveries of the TFE731-50R,
which will power Hawker Beech-
craft’s new Hawker 900XP. The 
-50R will provide a 6-percent im-
provement in thrust-specific fuel
burn, and it will also be quieter.

Honeywell is well aware that
cost reduction is not the only driv-
ing force behind new technology.
“We’re also seeing demands from
manufacturers for a 20-percent re-
duction in nitrous oxide emis-
sions.” This demand, he pointed
out, is based on expectations of
future government restrictions.

Rolls-Royce has said that it is
spending about $2 million a day
on “research aimed at improving
[the] environmental perform-
ance” of its engines. 

General Electric launched a
modernization program for
CF34-1A and CF34-3A engines
that power the Challenger 601.
The improvements include in-
creased durability as well as a
new combustor to reduce GHG
emissions. Nearly 100 of the up-
grades have been sold to date.

Work also continues on the
HF120 chosen to power the Hon-
daJet and Spectrum Freedom light
jets. The high-pressure-ratio de-
sign, lightweight and compact
components, reverse-flow com-

bustor and fuel nozzles technol-
ogy, said General Electric, are ex-
pected to result in “remarkable”
fuel efficiency while at the same
time reducing GHG emissions.

A GE spokeswoman said the
first full-engine HF120 test started
early last fall and that the engine
“is meeting all expectations.”

In France, Snecma continues
development of a turbofan in the
10,000-pound-thrust class. “The
full-scale program is likely to be
launched by the middle of this
year,” said Jean-Pierre Cojan,
Snecma executive v-p for com-
mercial engines.

Dubbed the Silvercrest, the en-
gine consists of a one-stage fan, no
booster, a five-stage high-pressure
compressor, a direct-flow combus-
tor, a one-stage high-pressure tur-
bine and a three-stage low-pressure
turbine. It is being built with busi-
ness aviation in mind, said Cojan.

Turbomeca, Snecma’s helicop-
ter turboshaft manufacturing sister
company, helped design the cen-
trifugal compressor. Recognizing
that environmental footprint has
become a design driver in the en-
gine industry, Turbomeca is giving
the combustor a direct-flow con-
figuration. It makes for a longer
engine (74 inches), “but it yields
lower emissions,” said Cojan.
Snecma believes emissions will be
50 percent lower than current
ICAO CAEP6 standards. In addi-
tion, fuel consumption is expected
to be 15 percent better than that of
existing engines in that class.

Snecma has set aside $100
million for Silvercrest develop-
ment, and certification is tenta-
tively set for early 2011.

There are also two major Eu-
ropean Commission research pro-
grams. The first is a validation of
radical engine architecture sys-
tems. The aim is development of
contra-rotating open rotors, tar-
geting a 10- to 15-percent cut in
fuel burn over current engines.
The second, the Joint Technology
Initiative, is broader in scope and
due for launch early this year. o

Power goes green
by Kirby J. Harrison
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Far left, Rob Wilson, president of
Honeywell’s business and general
aviation operations, poses with a
mockup of the new HTF10000, which the
company promises will offer significant
advances in terms of fuel burn,
emissions and noise.

Left, the engine that powers the 
Embraer Ipanema 202 cropduster runs 
on ethanol, and OEMs are studying 
how to use alternative fuels in 
current-generation engines. 

GE Honda Aero claims a specific fuel
consumption advantage of 5 to 10
percent for the HF120, below left, 
which means fewer carbon emissions. 
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