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A Le tter from 

biofueLne t CAnAdA’s 

Sc ie ntif ic D irec tor

Dr. Donald L. Smith

Scientific Director, BioFuelNet Canada

 We are excited to present the 3rd volume of BioFuelNet’s Fueling Success magazine.  The newest round of achieve-
ments focus on moving advanced biofuels out into society and exploring what needs to be done for further progress.  Fund-
ing from the Networks of Centres of Excellence program and contributions from more than 150 partner organizations have 
allowed us to move Canada closer to a greater reliance on renewable fuels while expanding the Canadian bioeconomy.  

This time we provide insight into new directions around supply chains, both to bring biomass to biorefineries, and to bring 
biofuels (biojet) to airports. We also explore ways for advanced biofuels and bioproducts to reorient and strengthen the 
Canadian forest sector, as well as inputs for policy to support all of this.     

BioFuelNet is now applying for a second cycle (another 5 years) of support from the Networks of Centres of Excellence. In 
our second cycle we will be making an integrated assessment of biorefineries, so that the production of high value bio-
products is also considered.  We will also be conducting activities that more prominently position advanced biofuels and 
bioproducts in the Canadian economy and society. For more around our approach and recent progress, please visit our 
website (www.biofuelnet.ca) and/or contact us if you would like to become a part of our community.

BioFuelNet will continue its role as a catalyst in the development of the renewable fuels sector through research and innova-
tion that impact Canadians, through reduced greenhouse gas emissions, cleaner air, a steady supply of renewable energy, 
agricultural and forestry sustainability and increased availability of high quality jobs. These stories provide a quick look at 
some of the key actions BioFuelNet is taking to strengthen the role of clean technologies and grow the Canadian bioeconomy.

  Kind regards,



I’m on a plane right now, wait-
ing for takeoff. I’m thinking 

about the weather conditions 
at my destination (Calgary), 
the movies on offer (Love 
& Mercy looks interesting), 
and the crying infant sitting 

next to me. What I’m not thinking about is the subterra-
nean pipeline routing fuel to all the departing planes. But 
this pipeline, as it turns out, is what will get my plane off 
the ground. It’s also one of the keys to Canada’s BioJet 
Supply Chain Initiative (CBSCI). A partnership between 
BioFuelNet’s Aviation Task Force and the Green Aviation 
Research and Development Network (GARDN), CBSCI 
seeks to inject more biojet into the pipeline mix.

Imagine a grid of pipes under the airport, with jet 
fuel flowing through them like the blood in our circulato-
ry system. That’s exactly how the fuel makes its way to 
the planes we board. When an airline buys fuel from a 
supplier, the fuel gets delivered into a “tank farm” (group 
of tanks) that’s jointly owned by a consortium of airlines. 
A carefully orchestrated distribution infrastructure moves 
the fuel from the tank farm through the grid and finally to 
a pump truck, which then transfers the fuel into the plane.

Uneven playing field
Until now, biojet hasn’t had a fair shake at this game, 

says Dr. Fred Ghatala, a partner in the Waterfall Group 
strategic consultancy and manager of the CBSCI proj-
ect. “Most biojet has been transported and delivered to 
the airplane wings by fuel bowser trucks, which is costly 
and inefficient,” Ghatala explains. “It’s like carrying around 
batteries to every room of your house rather than having 
power outlets you can plug into.”

Adding to the imbalance, “traditional fuels are able 
to emit CO2 at a lower cost than the true environmental 
and social cost of carbon,” says Ghatala. With renewables 
more costly than fossil fuels, especially in this era of bot-
tom-dollar oil barrels, “biojet has a price handicap at the 
starting gate. It’s not a level playing field yet.”

In order to bring costs down to competitive levels, the 
biojet needs to enter the system at the beginning of the 
distribution system, not the end. This means dropping it 
into the tank farm along with the petroleum-based fuels 
in current use. This “comingled delivery” makes intuitive 
sense, says Ghatala. “If you can improve delivery of a 
blended product mix, the cost to the end-user should go 
down.” The supply chain initiative seeks to “remove the 
barriers to this logical, efficient delivery system.”

the Sky iS Green
biofueLnet’s AviAtion tAsk forCe is working to 
bring biojet fueL to An AirpLAne neAr you
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What’s in it for us?
Why introduce biojet in the first place? The simple 

answer: reducing greenhouse gas (GHG) emissions. On 
the one hand, “the aviation industry facilitates a lot of eco-
nomic activity,” says Ghatala. The downside is that “as 
much as 3 to 4 percent of GHG emissions comes from air 
transport,” with no caps on these emissions. Indeed, “the 
aviation sector remains the largest unregulated source of 
transportation emissions.”

On a positive note, the sector has signed up for vol-
untary targets, seeking a path of carbon-neutral growth 
from 2020 onwards and a target of 50% below 2005-level 
emissions by 2050. Global stakeholders such as the In-
ternational Air Transport Association and the International 
Civil Aviation Organization agree this can’t happen without 
a contribution from biojet.

To make it happen, Canada is looking to the Europe-
an Union (EU) as inspiration. Specifically, the EU-based 
ITAKA project is working to integrate biojet into a comin-
gled system, with Oslo as the testing ground. The Canadi-
an initiative seeks to follow this model, “but with a lighter 
budget and less volume.”

In January 2016, Ghatala’s group completed the nec-
essary agreements to get the initiative off the ground, 
with Air Canada signing on as the project’s official carrier. 
“They’re contributing through fuel purchase and organi-
zational expertise in fuel handling,” says Ghatala. It’s win-
win, because “the project helps them move closer to their 
environmental goals.” 

Air Canada concurs. “We have invested billions of dol-
lars to reduce our fuel consumption and meet our emis-
sion reduction goals,” says Teresa Ehman, Air Canada’s 

Director of Environmental Affairs, adding that “contributing 
to partnerships on sustainable aviation biofuel develop-
ment is important to longer-term strategy.” 

Additional partners include Transport Canada, the 
National Research Council, Boeing, and three universi-
ties, among others. Colleen Carmody, a senior advisor 
at Transport Canada, applauds the initiative for “fostering 
strong working relationships between the aviation and 
biofuels industry, government, and the research commu-
nity.” Montréal-Trudeau Airport will serve as the test site 
for the initiative.

Safe, sustainable, and doable
As raw material for the biojet, the project will use a 

mix of certified sustainable feedstocks such as canola oil, 
tallow or recycled animal fats. The well-established Hy-
droprocessed Esters and Fatty Acids (HEFA) process will 
convert the feedstock into fuel that meets sustainability 
specifications for aviation turbine fuel, allowing it to inte-
grate seamlessly into the distribution infrastructure. 

And then there’s the policy piece. “Developing a bio-
jet supply chain in Canada will require clear and stable 
policies with firm regulatory commitments, and fiscal 
measures to ensure market access,” says Ghatala. A tall 
order? “Everything new requires some activation energy 
upfront,” he notes. “It is the same situation when any stra-
tegic sector begins developing.”

The Aviation Task Force is ready and willing to step 
through the hoops. “We want aviation to be at the forefront 
of changes in environmental practice.”
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Policy can change in a 
heartbeat: a new govern-

ment, a fluctuation in market 
conditions, or a high-pro-
file summit meeting can all 
perturb the policy applecart. 
When the dust settles, indi-

viduals and corporations may find themselves staring at a 
new carbon tax, trade deal, or cancelled subsidy.

The BioFuelNet Policy Task Force, led by Dr. War-
ren Mabee and managed by Dr. Jamie Stephen, both at 
Queen’s University, was set up to respond quickly to such 
events. “A lot of research within BioFuelNet happens over 
very long time spans,” says Dr. Mabee, an Associate Pro-
fessor in the university’s Department of Geography and 
Planning.  “We needed a mechanism to move new infor-
mation to key stakeholders more quickly.”

Short and sweet
The Task Force’s mechanism of choice? Policy Briefs. 

As the word suggests, Briefs are “short, concise docu-
ments that summarize the state of information on a top-
ic,” says Dr. Mabee. Intended for a lay audience, they’re 

“written in a pithy style, avoid technical jargon, and ideally 
don’t exceed five pages.” 

The Task Force has set a goal of producing 12 Briefs 
within its 2015-17 mandate. To support the first six of them, 
the group applied for a $30,000 grant from the BioFuelNet 
Knowledge Translation Fund. The money came through, 
paving the way for the hard work ahead. 

The Briefs will tackle such wide-ranging topics as the 
rationale for biofuels, best practices in biofuel policy, flying 
green on bio-based jet fuel, carbon pricing and biofuels, 
the role of biofuels in reducing greenhouse gas (GHG) 
emissions, and biofuels in Canada’s forest sector. 

Peer-reviewed articles on these topics exist in abun-
dance, but Dr. Mabee says “they’re pretty dry, with lots of 
figures and diagrams, and intended for a scientist audi-
ence.” In contrast, the Briefs will get right to the point. Brief 
writers will draw on peer-reviewed research publications, 
but “distil and filter the information so the reader gets the 
key messages, like gaps and needs.” For example, the 
Brief on biofuels and GHG emissions will “summarize 
what biofuels can do to reduce emissions in light duty 
transport, heavy-duty transport, and aviation compared to 
a petroleum baseline,” says Dr. Mabee, adding that “we’ll 

SharinG iS GooD policy
biofueLnet’s poLiCy tAsk forCe seeks to inform government And indus-

try About the environmentAL And eConomiC impACt of biofueL poLiCies 
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also suggest priorities going forward.”
In the past, much of the effort to reduce GHG emis-

sions in Canada has occurred in silos, he explains. “We’ve 
had a lot of one-off projects looking at things like reducing 
emissions in coal-fired electricity generators or boosting 
transportation efficiency,” he says. The emissions Brief 
can help tie these disparate pieces together by “taking a 
wide-angle view of the challenge and goals.”

Information, not advocacy
One thing the Briefs will not do is try to steer govern-

ment toward specific courses of action. “While it’s fair to 
say that every one of us believes in biofuels, we’re not 
here to hard-sell the government,” says Dr. Mabee. Rath-
er, “we act as filters, sharing what our researchers have 
learned about the science. We hope to provide policymak-
ers with the best possible data so they can use the infor-
mation to make decisions.” 

While advocacy isn’t part of the Task Force’s DNA, 
the group has close ties with such advocacy and lobby 
groups as the Renewable Industries Canada or the For-
est Products Association of Canada, and is happy to keep 
them abreast of the Briefs’ findings. “It’s not for us to pick 
the winners,” is how Dr. Mabee puts it. “We’ll share the 
information with anyone who may find it helpful.” 

Dr. Stephen also envisions Briefs finding a receptive 
audience at peer meetings, such as the Task Force’s 2015 
policy forum. Held in Vancouver, the forum attracted a ca-
pacity crowd of stakeholders and students. “We held three 
panels, each with industry and academic representation, 
and they were a huge success,” he says. Having learned 

that “outreach is an effective mechanism for engaging 
people,” The Task Force is now planning a second forum 
in summer 2016. By then, the group should have several 
Briefs to pass around.

Dr. Mabee, for his part, hopes to have Briefs to hand 
out the next time he attends a government event, such 
as the January 2015 National Resources Canada meeting 
where he gave a talk on the bioeconomy. “If I gave the pol-
icymakers one of my academic papers, it wouldn’t be very 
helpful,” he says. Briefs, on the other hand, “will give them 
something they can digest” – and hopefully act on. Read-
ers who don’t have the time or inclination to go through the 
full document can get the “Coles’ notes” version from the 
executive summary on the first page. The Briefs will also 
be housed on the Task Force’s website.

After the first six Briefs has been put to bed, the Task 
Force plans to expand the content to cover all aspects 
of the bioeconomy, meaning “everything that can give us 
materials, fuels, and energy.”  At BioFuelNet’s 2015 Strate-
gic Business Summit, also held in Vancouver, participants 
identified the role of biofuels in relation to other renew-
ables as a shoo-in topic for a future brief. “As we build up 
our collection of Briefs, our hope is that people will use 
them widely because they’re succinct and reader friendly,” 
says Dr. Mabee.

He has good reason to be hopeful: “I think the gov-
ernment is listening,” he says. “My sense is that people 
in government recognize that a zero-carbon economy 
won’t be possible unless elements of the bioeconomy are 
blended in.”
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Murphy’s law states that 
if anything can possibly 

go wrong, it will. This may 
be why the biofuel supply 
chain – a complex sequence 
with numerous hurdles – has 
been identified as a key bar-
rier to the development of 

a bioproduct industry in Canada. It’s a barrier that Bio-
FuelNet’s Low-Cost Sustainable Feedstock (LCSF) Task 
Force is determined to break.

“When people interested in running biorefineries talk 
to us, one of their first questions is whether they can ob-
tain enough feedstock of the type they need and get it to 
their facilities at a price that makes sense,” says Dr. Kev-
in Vessey, dean and associate vice president of research 
at St. Mary’s University in Halifax and head of the Task 
Force’s major initiative, called “animating the Canadian 
biomass feedstock supply.”

The initiative will focus on a short list of emerging 
supply chain projects (“case studies”) throughout Cana-
da. Task Force members will bring their collective exper-
tise to bear on these projects, laying the groundwork for 
supply chains that make logistical and economic sense. 
“The case studies are entirely stakeholder driven,” says 
Dr. Vessey. “People approach us with a problem or a need, 
and we put our heads together to help them address it.”

Decisions, decisions
It all starts with feedstock. First decision point: What 

feedstock to use? Is hog fuel (waste from forestry) the 
best choice? Biomass grasses from the agricultural sec-
tor? Purpose-grown trees? It turns out that trees may 
have distinct advantages. “They’re an underutilized re-
source that can help biorefiners increase their supply of 
raw materials,” says Dr. Vessey, citing hybrid poplar and 
willow as examples. “There’s no shortage of land on which 
to grow them.”

Next challenge: how to cultivate the trees to maxi-
mize biomass yield. To date, research favours coppicing, 
an approach traditionally used with shrubs. The method 
involves growing the trees for a year, then cutting them 
back and letting them regrow. “As long as you leave 10 to 
15 cm of stump above ground, the tree will reshoot the 
following spring, and the shoots can be harvested,” says 
Dr. Vessey.  Which presents a whole new set of problems: 
“The harvesting technique for coppicing is still under de-
velopment,” he says. “We need to figure out the best sort 
of machinery for it.”

Then there’s the problem of transporting the stuff. Dr. 
Houman Fei, who works with Dr. Vessey on the Task Force, 
puts it plainly: “Biomass is heavy. Whether we’re talking 
about municipal waste, trees, or purpose-grown crops, 
these feedstocks contain a lot of water,” he says. “We have 
to transport all that dead weight to get the part we want – 
the cellulose-containing cell walls – out of the wood.”

Smoother, faSter, cheaper
A ChAin is onLy As strong As its weAkest Link. thAt’s 

why biofueLnet’s feedstoCk tAsk forCe is working to 

improve ALL the steps in the bioproduCt suppLy ChAin



BioFuelNet Canada

To manage this challenge, transportation distances 
must be kept relatively short. In fact, “it’s been shown that 
the business case for biorefineries depends on the bio-
mass being within 100 km of the facility,” says Dr. Fei. “So 
if you’re looking to place a biorefinery somewhere, you 
need to draw a circle with a 100 km radius around it, and 
that had better be your catch basin for feedstock.” 

Case by case
Fortunately, some bioenergy stakeholders are willing 

and eager to overcome these hurdles. A case in point: The 
government of Nova Scotia recently approached BioFuel-
Net for guidance in setting up a biorefinery in the province, 
with crown corporation Innovacorp taking the lead on the 
ask. “They didn’t know how to go about getting biomass X 
to location Y at a price that made sense,” says Dr. Vessey. 
The Task Force recognized Nova Scotia’s conundrum as 
good fodder for their first case study.

The Nova Scotia Case Study will likely keep the Task 
Force busy through the 2015-17 period. “The province has 
huge amount of abandoned agricultural land – “land where 
biomass could grow effectively,” says Dr. Vessey.  The Task 
Force is working with stakeholders to find out just how 
vast and how usable this land is, using GIS [geographical 
information systems] mapping technology to capture the 
data. “We hope to eventually be able to help the province 
identify a logical place to situate a biorefinery.” 

Once provincial decision-makers settle on a site, they 
can draw on the Task Force’s expertise in transportation 
logistics. Questions to address include: How best to con-
tain transportation distance? What mode of transportation 
works best across the short distances required? Should 

the industry focus on a single mode or branch out into 
several? In search of answers to these questions, the 
Task Force has deployed some researchers to study the 
feasibility of a biomass warehousing system and others to 
build multimodal transportation models. 

The biomass itself will get a boost from seaweed ex-
tract, a growth promotor that BioFuelNet researchers have 
found useful in enhancing the yield of trees and grass-
es. Acadian Seaplants, a Dartmouth, NS manufacturer of 
marine plant products, will be providing the extract. “We 
have a strong relationship with Dr. Vessey’s team and are 
excited to be included in this research,” says Acadian Sea-
plants research manager Jeff Norrie, adding that “it’s es-
pecially exciting to see our sustainable products used to 
further the production of sustainable fuel resources.”

Looking further ahead, the Task Force has its sights 
set on a developing case in the rural North. “South of the 
treeline, these isolated communities have an abundance 
of biomass, but they depend on flown-in diesel fuel for 
their energy source,” says Dr. Vessey, who views this state 
of affairs as “insanely wasteful.” Helping these communi-
ties squeeze the juice out of their natural resources would 
not only cut out the waste, but generate jobs and exper-
tise in a burgeoning field, he says. A further case study 
under consideration involves the efficient collection of ag-
ricultural residues in the Canadian prairies.

The end-game in all these case studies? “Increasing 
supply chain efficiencies and reducing economic risk to 
the point where jurisdictions of all sizes can set up biore-
fineries,” says Dr. Vessey. “That’s what we mean by ani-
mating the supply chain.”
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It’s no secret that demand 
for newspaper is waning. 

Even a decade ago, it was 
common to see public tran-
sit commuters absorbed in 
the “broadsheets” splayed 
on their laps. Today, not so 
much. If you hop on a sub-

way, you’re liable to see most commuters, especially 
younger ones, staring at a smart phone or e-book. At the 
same time, businesses of all stripes, from insurance firms 
to medical offices, are slowly but surely eschewing paper 
in favour of electronic record-keeping systems. 

These winds of change have pushed pulp and paper 
(P&P) mills across the country to that proverbial fork in the 
road: either adapt or gradually fade away. BioFuelNet is 
betting on the first outcome, and its Integrated Biological 
Biorefinery Task Force (IBBTF) is making rejuvenation of 
the P&P industry a priority. 

Specifically, the Task Force’s chief initiative seeks to 
harness the abundant woody and residue-based feed-
stocks in Canada and the world-class expertise of the 
Canadian P&P industry to develop Biorefineries that yield 
high-quality, affordable bioproducts. A strong P&P infra-
structure already exists, so it makes sense to make use of 
this asset,” says Dr. Jack Saddler, a professor at the Uni-
versity of British Columbia and Task Force lead.  BioFuel-
Net’s IBBTF hopes to address challenges and explore op-
portunities along the Canadian forest sector value chain.

The traditional pulping process breaks wood down 
into cellulose and hemicellulose sugars along with lignin, 
which functions as a kind of glue holding everything to-
gether. To put it very simply: remove the lignin, separate 
and reorganize the cellulose fibres, and voilà, paper. The 
biorefinery model takes this P&P expertise up a notch by 
converting the cellulose and hemicellulose sugars into a 
range of fuels and chemicals including ethanol, butanol, 
and farnasane while using the lignin to create high-value 
coproducts ranging from plastics to the carbon fibres in 
bullet-proof vests. These coproducts increase profitability 
and make the biorefinery model more attractive,” says Dr. 
Saddler. Lignin can also be used to generate power with a 
lower carbon footprint than traditional methods.

The devil is in the details, of course. Getting to the 
end of the rainbow – a good biofuel yield and a suite of 
high-value coproducts – involves an intricate series of 
steps, each with its own challenges. That’s where the Task 
Force’s collective expertise can help.

The first part of the process, called pretreatment, 
“opens up” the biomass so that enzymes originating from 
wood-degrading fungi can access and break down (hy-
drolyze) the cellulose in wood to smaller sugars, says Dr. 
Richard Chandra, the researcher in charge of coordinat-
ing the bioconversion process. This step isn’t as straight-
forward as it may seem. As Dr. Chandra puts it, “we’re try-
ing to break apart something that nature created to stay 
together.” 

The way nature works – leaving the wood to biode-
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grade via microorganisms and their enzymes – takes many 
months and years, an obviously impractical timeframe. 
To speed things up, researchers linked to the Task Force 
have been overlaying chemomechanical treatments, such 
as sulfonation or hydrogen peroxide, to existing P&P pro-
cesses. “We’ve been able to show that combining me-
chanical and chemical treatments opens up the biomass 
faster,” says Dr. Chandra. The pretreatment process helps 
“fractionate” the biomass components – cellulose, hemi-
cellulose, and lignin – into separate streams.

Next comes hydrolysis: breaking down the cellulose 
into sugars. To this end, the bioconversion group turned 
to Novozymes, a Denmark-based multinational company 
that produces the right enzymes for the job. The final step 
in the process, fermentation, helps convert the sugar to the 
desired end-products. The bioconversion project has sev-
eral university research groups focusing on just this step.

The work goes far beyond an academic exercise. 
“One of the project’s goals is to produce end-products on 
a large enough scale that industry partners realize we’re 
not just shaking test tubes,” says Dr. Saddler. That’s why 
the group has ramped up production from lab scale to the 
PDU [Process Development Unit] level and hopes to col-
laborate with industry partners to reach full commercial 
scale in due course. 

In fact, commercial interest in the biorefinery model 
has been quietly growing throughout the world. For ex-
ample, In Norway, the biorefinery company Beauregard 
makes alcohol from forest materials while in Finland, 
Neste converts pine-tree tall oil into biodiesel. Advanced 
biofuel plants (using biomass feedstocks) are already op-
erating in Italy, Denmark, Brazil and the US. 

Closer to home, several Canadian technology provid-
ers and forest product companies are keeping a close eye 
on the biorefinery approach. “The Task Force has been 
fortunate enough to get input from world-class Canadian 
groups such as FPInnovations, Alberta Pacific, Fortress 
and Port Hawkesbury,” says Dr. Saddler. “Each of these 
companies is currently assessing the potential benefits of 
using biorefineries to process forest biomass.” In collab-
oration with such partners, Task Force members plan to 
demonstrate how a biorefinery approach can give Canada 
the bioproducts currently derived from fossil fuels. As it hap-
pens, Canada has close to 40% of the world’s sustainably 
managed forests, and the forest sector has effective supply 
chains in place, “so we have solid ground to build on.”

That said, a major reason for adopting the biorefin-
ery model is global sustainability. “We can’t keep emitting 
greenhouse gases from finite fossil resources,” says Dr. 
Saddler, adding that “we need to take a generational view 
of this work. It typically takes two to three human genera-
tions for trees to grow in Canada. Establishing a Canadian 
forest based biorefinery industry may not change your life 
or my life all that much, but our grandchildren will surely 
benefit.”

11

“We are anticipating the generation of significant value 
for the forest industry from the efforts of the IBBTF. The 
outcomes from this applied research include the training 
of a new generation of highly qualified personnel and 
strengthening Canada’s innovation in the P&P sector.” 

Dr. Scott Stanners, Director of Business Develop-
ment at BC Bioenergy Network
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