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From the BC-SMART Secretariat 
The British Columbia Sustainable Marine, Aviation, 
Rail and Trucking (BC SMART) Low Carbon Fuels 
Consortium was established in 2019 to facilitate the 
decarbonisation of the long-distance transport sector. 
The consortium plans to achieve this goal by 
encouraging the production and use of low carbon-
intensive transport fuels via the collective actions of 

the “coalition-of-the-willing” (Figure 1). The 
coalition includes industry, government and the R&D 
community stakeholders, with BC-SMART acting as 
a “secretariat/dating agency”! In this way, BC-
SMART will help the Province meet its CleanBC 
goals by reducing BC and Canada’s transportation-
related greenhouse gases (GHGs) while creating 
synergies between the many players needed to meet 
the Province’s ambitious decarbonisation targets. 

 

 
Figure 1: Some of the current BC SMART Consortium members.
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 One of the strengths of the BC-SMART consortium 
is maximising the synergies between both the low-
carbon intensive (CI) fuel producers and long-
distance-transport users with BC-SMART members 
contributing to two major goals: 

• Further developing the policies and regulatory 
measures that encourage the production and use 
of sustainable feedstocks and low-carbon 
intensive fuels (Government Lead). 

• “Leveraging” the supply chain and infrastructure 
needed to support the production and use of 
sustainable feedstocks and low-carbon intensive 
fuels (Industry Lead). 

As part of its overall mandate, BC-SMART has 
helped create synergies between industry, 
government and academic stakeholders by publishing 
newsletters and organising workshops. However, 
once COVID-19 impacted the world in the early 
2020s, like everyone else, instead of workshops, we 
pivoted to the “virtual world” by organising 
international webinars and inviting various (world-

class) experts to share their insights on how long-
distance transportation might be decarbonised. 

Despite the success of several webinars which 
focussed on decarbonising marine, rail and trucking, 
aviation remains a “priority” and drop-in biofuels 
will be needed if the sector is to substantially 
decarbonise its operations. Consequently, this was 
Vancouver. At this point in time, the cost of 
biojet/sustainable aviation fuels (SAF) is very high, 
even when it is available (Deloitte). This is one of the 
reasons why, as covered in more detail in this 
newsletter, the Canadian Council for Sustainable 
Aviation Fuels (C-SAF, https://c-saf.ca/) was 
recently established (Figure 2). With the support of 
over 60 airlines that operate in Canada, as well as 
other key industry, research and government 
stakeholders, BC-SMART and C-SAF partnered to 
organise a “decarbonisation of aviation” workshop. 
The deliberations and outcomes are summarised in 
this issue of the BC-SMART newsletter.  

 
Figure 2: C-SAF will serve as the “voice” of its members, helping define the strategy and roadmap that will create a robust and 

profitable SAF market in Canada. Every airline that flies into/from Canada is a member of C-SAF.  

https://www2.deloitte.com/
https://c-saf.ca/
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As referred to several times throughout the workshop, 
aviation is a key component of our “connected 
world”, by expanding horizons and broadening 
opportunities for us all to work, live and learn 
together. Although aviation currently only 
contributes about 2-3% of the world’s carbon 
emissions, this is expected to grow. In addition, it is 
a transportation sector that will be VERY difficult to 
(green) electrify! 

Speakers from various parts of the world (e.g., USA, 
UK, EU, Canada, etc.), international organisations 
(e.g., IRENA, IEA, CAAFI, ICF, USDoE, Boeing), 
the oil and lipid sectors (e.g., Suncor, Parkland, 
COPA), governments and academia (e.g., Transport 
Canada, NRCan, ECCC, UBC, BC Ministry of Energy) 
as well experts in LCA (S&T2) and policy, all contributed 
valuable insights throughout the workshop. In this issue of 
the BC-SMART newsletter we have tried to summarise 

these deliberations. Further details about the workshop 
agenda and a recording of the meeting can be 
accessed at the BC-SMART website (www.bc-
smart.ca/aviation/). 

As always, we appreciate your readership and value 
your input and feedback. Please email us your ideas 
or suggestions on how we can enhance the value of 
the BC-SMART newsletter. Readers are encouraged 
to send us any updates on decarbonising transport. 
Thank you for reading and participating in the BC- 
SMART network! 
 

Mohsen, Mahmood, Susan and Jack 

Supported by: 

 

 

 

Setting the Scene: 
Pre-COVID, aviation was responsible for 12% of the 
world’s transport sector CO2 emissions, but over the 
past two decades aviation-related emissions have 
risen rapidly, reaching nearly one Gt in 2019, or about 
2.8% of the world’s fossil-derived CO2 emissions. 
More than 88 million jobs were globally associated 
with aviation prior to COVID-19, with 11.3 million 
people working directly in the aviation sector. 
However, COVID had a massive impact on the 
sector, with civil aviation traffic decreasing by about 
50% and airlines showing revenue losses of USD 371 
billion (ICAO). 

Although aviation only accounts for about 1% of the 
volume of world trade shipments, it constitutes over 
35% of the value. Goods that are shipped by air are 

typically very high-value and are often perishable or 
time-sensitive. For example, deliveries of fresh 
produce from Africa to the UK alone support the 
livelihoods of 1.5 million people, while producing 
less CO2 than similar produce grown in the UK. This 
is despite the energy used for their transport 
(ATAG.Org). 

Prior to COVID and since 2000, commercial 
passenger flight activity has grown about 2.5-fold 
(5% per year), while the corresponding CO2 
emissions only increased by 50% (2% per year). This 
was mostly due to operational and efficiency 
measures being adopted by commercial airlines such 
as new, more efficient, aircraft purchases. However, 
although the energy intensity of commercial 
passenger aviation has decreased by about 2.8% per 

http://www.bc-smart.ca/aviation/
http://www.bc-smart.ca/aviation/
https://www.icao.int/sustainability/Documents/Covid-19/ICAO_coronavirus_Econ_Impact.pdf
https://www.atag.org/facts-figures.html
https://bcbioenergy.ca/


 

4 

 

 
         

Newsletter Issue 7, June 2022                                       the BC-SMART Low Carbon Fuels Consortium 

 
year, these “operational” improvements have levelled 
off over time. This despite continued airframe and 
engine improvements making today’s aircraft about 
85% more efficient than planes entering service in the 
1960s. The fleet-wide carbon intensity of commercial 
passenger aircraft has dropped by more than 70% per 
available seat-km during this time (IEA).  

It should be noted that about 80% of aviation’s CO2 
emissions are a result of flights over 1,500 kilometres 
(ATAG.Org), a distance that is hard to electrify and 
where aspects such as hydrogen storage in planes is 
challenging. As covered in the workshop and based 
on the very recent study conducted by the 

International Council on Clean Transportation (June 
2022, ICCT), aligning the aviation sector’s 
decarbonisation targets with the below -2°C Paris 
agreement aspirations is possible. However, if the 
aviation sector is to more fully decarbonise, it will 
require significant ambition and investment, plus 
effective government policies, (Figure 3b). As 
summarised below, (Figure 3a) aviation will not meet 
its 2050 decarbonisation targets unless there is rapid 
and extensive action. 

 

 

 

 

 

Figure 3 (a &b): WTW global aviation CO2 emissions by scenario and traffic forecast, 2020-2050 (Source: ICCT, June 2022)  

a: Annual CO2 emissions of aviation sector and b: Cumulative CO2 emissions of aviation sector 

 

 

 

https://www.iea.org/reports/tracking-aviation-2020
https://www.atag.org/facts-figures.html
https://theicct.org/wp-content/uploads/2022/06/Aviation-2050-Report-A4-v6.pdf
https://theicct.org/wp-content/uploads/2022/06/Aviation-2050-Report-A4-v6.pdf
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Summary of the BC-SMART/C-SAF workshop on “Decarbonising the aviation sector”  

 

Opening: 

Jack Saddler opened the workshop and reminded the face-to-face and on-line participants of the recent work carried 
out by BC-SMART (regarding decarbonising long-distance transport (BC SMART)), and how influential the 
Province of BC’s Clean BC Plan has been in setting aspirational goals for the consortium members (Figure 4) 

 
Figure 4: Pathway to meeting B.C.'s 2030 target latest update: Oct. 25, 2021 (Source: Gov.bc.ca) 

 

The CleanBC plan describes how B.C. can contribute to Canada’s COP 26, Paris Agreement emissions reduction 
targets. The original plan targeted supplying 650 million litres of low carbon intensity (CI) fuels by 2030, with 
policies such as the low carbon fuel standard (LCFS) used to “encourage” a 20% reduction in the Province’s carbon 
emissions. However, as described later, even more ambitious targets have been proposed by the Province.  

Geoff Tauvette then described the formation 
of the Canadian Council for Sustainable 
Aviation Fuels (C-SAF) which has a goal of 
facilitating the production and use of biojet/ 
sustainable aviation fuel (SAF) (Figure 5). 
The C-SAF membership includes more than 
60 airlines and 45 stakeholders with the goal 
of accelerating the commercial production 
and deployment of SAF in Canada. C-SAF 
will do this by, 1) Catalysing the ecosystem 
and activating value chains, 2) Designing Figure 5: C-SAF facilitating the production and use of affordable SAF in Canada 

https://www.bc-smart.ca/
https://www2.gov.bc.ca/gov/content/environment/climate-change/planning-and-action/progress-targets
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and promoting public policy, strategies and a roadmap for SAF development in Canada, 3) Acting as a neutral and 
balanced technical expert, and 4) Providing the “go-to-place” for SAF deployment in Canada. C-SAF is currently 
focussing on 5 themes which include, Feedstock, Refining, Technology, Sustainability and Policy targets. More 
information can be found at the C-SAF’s website (https://c-saf.ca/).  

 

The international perspective: 

All of the international sessions speakers (Alastair Blanshard, (ICF, UK); Dolf Gielen, (IRENA); Jim Spaeth, (US 
DoE); Steve Csonka, (CAAFI); Dale Smith, (Boeing) and Susan van Dyk, (IEA Bioenergy) referred to the fact 
that the aviation sector must balance the need to reduce its emissions while accommodating the anticipated increase 
in demand for flights! As well as IRENA, and as referred to by Alastair, several groups such as ICAO, ATAG, 
IATA and ACI, have each outlined decarbonisation targets and timelines while considering various approaches 
and technologies. However, there was a consensus that, in the short term and even in the longer term, low-carbon 
intensive fuels (SAF/Biojet) will play the most significant role if the aviation sector is to meet its decarbonisation 
goals for 2030 and 2050 (Figure 6).  

  

 
Figure 6: Technology and operational improvements will contribute to the decarbonisation of the aviation sector. However, the use of 

biojet/SAF will result in the most significant CO2 reductions in both the short-and-long term 

 (ATAG WAYPOINT 2050) 

As part of this session, Jim Spaeth (US DoE) described the US government’s SAF Grand Challenge which has a 
goal of producing 3 billion gallons of SAF by 2030 and 35 billion gallons by 2050. In contrast, as described by 
Alastair, the EU ReFuelEU will use mandates to try to attain similar goals, with a target of 2% SAF use in 2025 
and 63% in 2050. Dolf Gielen (IRENA) described how European policies have targeted the production of 3 million 
tonnes (Mt) of SAF by 2030 and 30 Mt by 2050. Although not as ambitious, Japan has set a target of 2-5 Mt SAF 

https://c-saf.ca/
https://aviationbenefits.org/FlyNetZero?_cldee=cnV1ZC51bW1lbHNAdG83MC5ubA%3d%3d&recipientid=contact-db78f0a602d6e311b7bd0050569c00a7-91028470fdbe4c3e896bab553f9e2d92&esid=6a040070-e225-ec11-b6e6-0022483cb93c
https://www.iata.org/en/pressroom/2021-releases/2021-10-04-03/
https://aci.aero/2021/06/08/net-zero-by-2050-aci-sets-global-long-term-carbon-goal-for-airports/
https://aviationbenefits.org/environmental-efficiency/climate-action/waypoint-2050/
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by 2030. Dolf also summarised a few individual companies’ targets, such as DHL Express who is aiming for a 30% 
SAF uptake by 2030 (3 Mt), Delta Airlines goal of a 10% SAF uptake by 2030 (1.2 Mt), United Airlines agreement 
to buy more than 50 million gallons of SAF over the next three years, and Kuehne+Nagel’s arrangement with 
American Airlines to produce 11 million litres of SAF. Although Canada has yet to set any biojet/SAF targets, C-
SAF is working with Transport Canada to develop a Canadian Aviation Action Plan that will be announced by end 
of 2022. As summarised in Table 1, the US has the most ambitious production targets for SAF with Canada under 
continuing pressure to develop its own targets. 

Table 1: Comparison of the different SAF production targets, obtained form the workshop. Canada’s Aviation Action Plan production 
targets (near term 2022-2025, mid-term 2030 and long-term 2050) will be announced by end of 2022 

 

As covered by Dolf, although alternative lower-carbon intensive propulsion systems based on electric, hybrid 
electric and hydrogen might eventually be used by short-haul flights (about 22% of the sector's total energy 
demand), biojet/SAF is seen as the only viable option for long-haul flights (Figure 7). Dolf also described some of 
the challenges with “green” electric aircraft, such as their limited range and the number of passengers they can 
carry while the use of “green” hydrogen will require novel supply chains and new aircraft.  

 

 

Country

• 2030 target

• 2050 target

USA

• 3 billion gal

• 35 billion gal

EU

• 1 billion gal

• 10 billion gal 

Japan

• 0.67-1.7 billion gal

• NA

Canada

• NA

• NA

Figure 7: IRENA 1.5C scenario for the aviation sector* (Source: IRENA analysis – WETO) 
*: PES: Planned Energy Scenario (PES), 1.5-S: The 1.5°C Scenario 

https://www.dhl.com/global-en/home/press/press-archive/2022/dhl-express-announces-two-of-the-largest-ever-sustainable-aviation-fuel-deals-with-bp-and-neste-amounting-to-more-than-800-million-liters.html
https://www.delta.com/us/en/about-delta/sustainability
https://www.aviationtoday.com/2022/05/12/united-sustainable-aviation-fuel/
https://newsroom.kuehne-nagel.com/kuehnenagel-enters-into-agreement-with-american-airlines-to-deploy-11-million-litres-of-sustainable-fuel/
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2021/Jun/IRENA_World_Energy_Transitions_Outlook_2021.pdf
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All of the international speakers stressed the need for action, with increased investment needed for biojet/SAF   
development and commercialisation. They also emphasised the need for ongoing research into other areas such as 
Power-to-liquids (PtL), hydrogen, etc., with the increased use of life cycle analysis (LCA) to assess the carbon 
intensity (CI) of the various fuels and approaches.  

However, internationally, there is room for some optimism as data from groups such as IATA shows that the 
amount of SAF produced and used has increased from less than 10 million litres in 2018 to, likely, more than 1 
billion litres by 2023. However, it was recognised that the long-term goal of producing 779 billion litres SAF, 
which is more than 60% of the current jet fuel market (Figure 6), is ambitious. As depicted in Figure 8, Boeing is 
actively working on SAF-compatible aircraft and it will deliver commercial aircraft compatible with 100% SAF 
by 2030. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8: Boeing is actively working on SAF compatible aircrafts 

The use of Biojet/SAF is a technically 
viable way for the aviation sector to lower 
the carbon intensity of its operations. 
However, the volumes that are currently 
available are very limited and costly. 
Thus, in the same way as policies such as 
BC and California’s Low Carbon Fuels 
Standard (LCFS) have encouraged the 
production and use of renewable diesel, 
similar policies will be needed to 
encourage the production of biojet/SAF as 
well as continuing investment in RD&D. 

https://www.iata.org/en/pressroom/2021-releases/2021-10-04-03/
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Feedstock supply perspective: 

In his presentation, Alastair described how lipids/oleochemicals, such as fats, oils and greases (FOGs) were, 
currently, the dominant feedstock used to make biojet/SAF (Figure 9). By 2025, about 1.5 billion gallons (out of 
1.6 billion gallon) of SAF will be produced via this technology pathway (based on the expansion/building of 
current/new facilities).  

 
Figure 9: ICF’s outlook for announced capacity vs demand of SAF  

 

After covering international initiatives, the workshop profiled some of the Canadian activities in the biojet/SAF 
area. One of Canada’s advantages is that the country is a major producer and exporter of vegetable-derived lipids 
such as canola and soybean. Globally, Canada is the third-largest producer of canola/rapeseed, behind the 
European Union (EU) and China and, as described by Chris Vervaet (COPA/CCC), the country is the world’s 
largest canola/rapeseed exporter, accounting for roughly 75% of the global trade in canola products. Canada is 
also the fourth largest exporter of vegetable oil behind Indonesia, Malaysia and Argentina and approximately 20 
million tonnes of canola are grown by Canadian farmers each year. More than 90% of this production is exported, 
with a further goal of producing 26 million metric tonnes annually by 2025 and increased expansion anticipated 
by 2035 (Figure 10). Recent additional industrial crushing capacity has significantly added to this growth (Figure 
11). 
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Figure 10. Historical and forecast crushed canola and canola oil output in Canada (Canadian Oilseed Processors Association (COPA), 

2021). 

 

 

 
Figure 11. Historical and forecast crushed canola by 2026 (Canadian Oilseed Processors Association (COPA), 2022). 

 

 

Takeaway message: 7% Compound Annual Growth Rate (CAGR) of canola crushed capacity is expected by 2035, which 
can be used for renewable fuels production. Canada has access to required feedstock for SAF production targets. 
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As the Port of Vancouver is a major hub for the export of canola, Parkland (also located in Vancouver) is well 
placed to make use of this low-CI, lipid feedstock. In his presentation, Rob Pinchuk (Parkland), described how 
various “renewable fuel companies” such as Neste and World Energy are already using lipid feedstocks in their 
“stand-alone’, repurposed refineries to make renewable diesel and SAF. These companies use 100% lipid 
feedstocks with the SAF stream very much in demand and selling for a premium. However, as also covered by 
Rob, an alternative approach is to co-process lipid feedstocks within the refinery, consequently reducing the carbon 
intensity of the refinery operations and the fuels they produce.  

 

In the longer term, it is hoped that lipid feedstocks will be supplemented with biomass-derived bio-oil/biocrudes 
produced via technologies such as pyrolysis or Hydrothermal liquefaction (HTL). In the international session, Jim 
Spaeth described how the US hoped to use biomass and, possibly, algae feedstocks to make SAF (Figure 12). This 
again highlighted a possible Canadian advantage, where the country could make good use of its sustainably 
produced biomass, established supply chains, etc., and companies such as Ensyn, Steeper, Licella, Enerkem, etc., 
who can make biogenic fuels from these resources.  

 
Figure 12: Outlook of potential feedstock for SAF production (Source: US DoE) 

 

As well as the potential of coprocessing to make lower CI jet fuel, some Canadian oil companies such as Suncor 
are looking at alternative routes to SAF through their investment in companies such as Lanzajet and Enerkem.  
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Fuel Supplier (Refineries/Biorefineries) Perspective: 

As indicated by Susan van Dyk (IEA Bioenergy), in many cases, the SAF-range molecules are mostly diverted to 
the renewable diesel fraction due to policy drivers. For each of the technologies, although the percentage of the jet 
fraction within the total liquid fuels varies, processing conditions can be modified to increase the amount of the 
SAF fraction. Thus, if HEFA  refiners were encouraged to produce SAF, in addition to renewable diesel, at least 
15% of the current low-carbon, drop-in fuels produced could be SAF (Figure 13). This would immediately increase 
the amount of SAF available in the world at a relatively moderate investment cost. 

 

Figure 13: Production of SAF and Renewable Diesel via the HEFA process (Source: Parkland). 
 

As also covered by Susan, although other routes to making SAF are less mature, various companies are pursuing 
gasification and Fischer-Tropsch synthesis of biomass for paraffinic kerosene production (FT-SPK), alcohol-to-
jet via synthesised paraffinic kerosene (ATJ-SPK) and catalytic hydrothermolysis jet (CHJ). Although the biojet 
fuels produced via these processes are ASTM certified, they have yet to be fully commercialised.  

As well as ready access to lipid/biomass feedstocks, hosting various technology developers and, as discussed later, 
developing “enabling” polices, BC and Canada are home to refiners who are also trying to decarbonise their 
operations and the fuels they produce. For example, Tidewater Midstream and Infrastructure Ltd. plans  to develop 
a renewable fuel facility at its site in Prince George, British Columbia (Figure 14). The facility will include a 
pretreatment plant that will allow Tidewater increased flexibility to process various renewable feedstocks. The 
company’s investment in HydroFlex technology will eventually result in the production of 3,000 b/d of renewable 
diesel, contributing to BC’s CleanBC targets. 

 

 

 

 

 

As exemplified by companies 
such as Neste and World 
Energy, “stand alone” refineries 
using lipid feedstocks can 
produce about ~15% of their 
product steam as SAF. If other 
companies followed a similar 
strategy, we could rapidly 
expand the volumes of SAF 
available (IEA) 

Figure 14: Tidewater announcement for renewable diesel and hydrogen production 
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In this session of the workshop, Parkland described how it is routinely co-processing lipids at a commercial scale 
and its ongoing interest in low-CI intermediates such as lipids, biocrudes and FT liquids. This catalysed discussion 
on the fact that approximately 40 refineries around the world have implemented or are assessing the potential to 
co-process biogenic feedstocks at blend levels ranging from 2-85 vol%. However, as the majority of jet fuel 
produced in a refinery is derived from the straight-run kerosene fraction obtained after atmospheric distillation, 
rather than from the hydrotreater, some refinery reconfiguration still needs to be assessed. As only 5% blends of 
lipids and FT liquids are currently allowed under ASTM D1655 (co-processing), the number of renewable 
molecules in any final jet fraction is likely to be low. However, as pioneered by companies such as Preem, higher 
co-processing blends (up to 30%) are expected to be soon certified by ASTM. This should result in increased 
interest in co-processing as one route to making lower carbon intensity (CI) jet fuels. 

 Although co-processing might not result in a large reduction in the carbon intensity of the jet fuel fraction, as 
petroleum refineries operate at a large scale, even low co-processing volumes will be significant. This was apparent 
when Susan described some of the global refineries that are routinely co-processing. They include Preem (30% 
tall oil) (plus currently assessing 85% lipid addition), BP Cherry Point (10+% lipid), Parkland (20+% lipid), BP 
Castellon (5% lipid), ENI Taranto (5% lipid), and others such as Phillips66 (UK), OMV (Austria), Chevron, 
Exxon, Petrobras, Repsol, Shell, Equinor, and Honeywell/UOP. As highlighted in the Parkland presentation, their 
successful co-processing strategy will continue and increase (Figure 15). 

 

 
Figure 15: Parkland announced increased co-processing (May 2022) 
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Enabling policies and LCA analysis: 

One of the key take-home messages from the workshop was the key role that “enabling policies” will play in 
encouraging the increased production and use of SAF. This was a major reason why the last session of the 
workshop focussed on life cycle analysis (LCA), policies and certification. Although it was apparent that 
biojet/SAF can be produced and used, its high costs and limited availability continue to be restrictive. One of the 
challenges, as highlighted at the beginning of the workshop by Alastair (ICF), is the high cost of lipid feedstocks 
when compared to the cost of jet fuel (Figure 16).  Consequently, there is a need for “enabling” policies to help 
bridge the price gap between lower carbon intensity alternatives (initially lipids) and fossil-derived jet fuel. 

Another British Columbia strength is that the Province already has a carbon tax and has pioneered the use of 
policies such as the low carbon fuels standard (LCFS) to help decarbonise the economy. One of the final speakers, 
Michael Rensing (BC Ministry of Energy, Mines and Low Carbon Innovation), described how policies such as the 
BC-LCFS and the Canadian federal Clean Fuel Regulations (CFR) will be the needed to incentivise the production 
and use of biojet/SAF. Michael’s team is currently updating the EER (Energy Effectiveness Ratio) values that will 
better reflect the current conditions in BC, with this summary soon sent out for consultation.  

 

 

 

 
Figure 16: historical data of Jet fuel and soybean oil prices, in California (Source: icf, 2022) 
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Various groups will be consulted (Figure 17), including potential fuel suppliers, first nations, etc., with the goal of 
determining how aviation and marine fuels can be incorporated into the BC-LCFS. 

 

 

 

 
 

Figure 17: BC’s Ministry of Energy, Mines and Low Carbon Innovation Aviation Consultation 

 

The final speaker, Don O’Connor (S&T)2 was given the unenviable task of summarising life cycle analysis (LCA) 
and the factors that will influence its use in determining the carbon intensity of SAF and how this information 
might be used by policies such as the LCFS. Don described how many LCA models use “generic” or default values 
when more local or regional conditions might be quite different. He also described how current “certification” 
schemes, as provided by groups such as ISCC and RSB, can be bedevilled by aspects such as the carbon intensity 
of the feedstock, the inclusion of indirect land use (iLUC) and how emission factors might be considered.  

                                   

BC’s-Low Carbon Fuel Standard (BC-LCFS): 
• The CleanBC Roadmap targets the construction of 1.3 billion litres of renewable fuels by 2030. 
• It commits BC to more ambitious carbon reduction targets beyond 20%, using 30% by 2030 as a starting point for analysis 

and consultation 
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Conclusions 
Although recent investments in biojet/SAF production should see its percentage within the overall jet fuel market 
grow to about 3% of the global supply over the next 5 years, the vast majority of this low-carbon jet fuel will be 
derived from lipids via the HEFA pathway. Although they will be needed, other alternative, low-CI routes to SAF 
are mostly at the “pioneering” stage of development. At this point in time, seven direct pathways and two co-
processing pathways to SAF have received ASTM certification. The introduction of a fast-track certification 
process has significantly reduced the time required for certification.  

The major challenges limiting the increased use of biojet/SAF is its limited availability and its high cost. As 
discussed, although needed, many of the evolving routes to making lower carbon intensive jet fuels involve high 
capital costs and technical risks at a commercial scale. It was also noted that, for all of the SAF processes, the 
minimum selling price of the SAF is significantly higher than that of fossil-derived jet fuel. Thus, policies will 
play a very important role in bridging this price gap. Although SAF production and use are not incentivised in 
policies such as BC’s and California’s LCFS, work is currently underway to see how these policies might be 
“tweaked’. It was apparent that a considerable amount of work is underway around the world, looking at how the 
cost of producing biojet/SAF can be reduced while also reducing the carbon intensity and overall suitability of the 
jet fuel. 

This includes optimising supply chains, increasing product yields and assessing various routes to SAF. As covered 
in the workshop, although companies such as Neste and World Energy currently produce much of the world’s SAF 
in “stand alone” biorefineries, co-processing lipids within existing refineries is a quick and cost-effective was to 
make lower carbon-intensive jet fuels. However, it was clear that police such as the LCFS will play a key role in 
incentivising the production and use of low-CI jet fuels. Although effective policies can provide an opportunity 
for companies to improve their overall sustainability, lower the carbon intensity of fuels and make them more 
competitive, the methods used to determine the CI of jet fuels (via LCA), the “arms-length” organisations that 
certify these low-CI fuels, and how we collectively deliver on the ambitious targets set by groups such as IATA 
and ICAO continue to evolve. 

Takeaway messages: 

• A clear GHG reduction target will drive the aviation sector toward decarbonisation 
• Development of SAF will play a major role in meeting the decarbonisation targets of the aviation 

sector 
• The HEFA-SPK (hydrotreated esters and fatty acids synthesised paraffinic kerosene) process will 

be the dominant pathway for SAF production until the end of this decade  
• Co-processing can provide lower carbon-intensive SAF now, using existing refining, transport and 

storage infrastructure  
• Achieving the various SAF production targets will require accesse to a sustainable biomass supply 
• Enabling policies and LCA analysis will play a key role in the development and use of SAFs 
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Other recent BC-SMART Activities/Events 

Drs. Mahmood Ebadian and Mohsen Mandegari updated the BCBN West Coast Bioenergy Guild on June 14, 
2022, on progress in “Decarbonising the Canadian Rail Sector”. This presentation described how the rail sector 
might decarbonise, a focus on bio/renewable diesel, and the opportunities and challenges of further decarbonising 
a sector that already has a relatively low-carbon footprint. Further details about this event and a recording can be 
found here. 

 

 

 

 

If you would like to be part of the “Coalition of the Willing” and continue to receive our newsletter and 
occasional updates about BC-SMART consortium, please contact us at: 

 

 

 

(BC-SMART secretariat): 

Dr. Mohsen Mandegari 

Email: m.mandegari@ubc.ca 

https://bcbioenergy.ca/news-events/west-coast-bioenergy-guild/
mailto:m.mandegari@ubc.ca

	From the BC-SMART Secretariat
	The British Columbia Sustainable Marine, Aviation, Rail and Trucking (BC SMART) Low Carbon Fuels Consortium was established in 2019 to facilitate the decarbonisation of the long-distance transport sector. The consortium plans to achieve this goal by encouraging the production and use of low carbon-intensive transport fuels via the collective actions of the “coalition-of-the-willing” (Figure 1). The coalition includes industry, government and the R&D community stakeholders, with BC-SMART acting as a “secretariat/dating agency”! In this way, BC-SMART will help the Province meet its CleanBC goals by reducing BC and Canada’s transportation-related greenhouse gases (GHGs) while creating synergies between the many players needed to meet the Province’s ambitious decarbonisation targets.
	/
	Figure 1: Some of the current BC SMART Consortium members.
	 One of the strengths of the BC-SMART consortium is maximising the synergies between both the low-carbon intensive (CI) fuel producers and long-distance-transport users with BC-SMART members contributing to two major goals:
	Despite the success of several webinars which focussed on decarbonising marine, rail and trucking, aviation remains a “priority” and drop-in biofuels will be needed if the sector is to substantially decarbonise its operations. Consequently, this was Vancouver. At this point in time, the cost of biojet/sustainable aviation fuels (SAF) is very high, even when it is available (Deloitte). This is one of the reasons why, as covered in more detail in this newsletter, the Canadian Council for Sustainable Aviation Fuels (C-SAF, https://c-saf.ca/) was recently established (Figure 2). With the support of over 60 airlines that operate in Canada, as well as other key industry, research and government stakeholders, BC-SMART and C-SAF partnered to organise a “decarbonisation of aviation” workshop. The deliberations and outcomes are summarised in this issue of the BC-SMART newsletter. 
	 Further developing the policies and regulatory measures that encourage the production and use of sustainable feedstocks and low-carbon intensive fuels (Government Lead).
	 “Leveraging” the supply chain and infrastructure needed to support the production and use of sustainable feedstocks and low-carbon intensive fuels (Industry Lead).
	As part of its overall mandate, BC-SMART has helped create synergies between industry, government and academic stakeholders by publishing newsletters and organising workshops. However, once COVID-19 impacted the world in the early 2020s, like everyone else, instead of workshops, we pivoted to the “virtual world” by organising international webinars and inviting various (world-class) experts to share their insights on how long-distance transportation might be decarbonised.
	/
	Figure 2: C-SAF will serve as the “voice” of its members, helping define the strategy and roadmap that will create a robust and profitable SAF market in Canada. Every airline that flies into/from Canada is a member of C-SAF. 
	As referred to several times throughout the workshop, aviation is a key component of our “connected world”, by expanding horizons and broadening opportunities for us all to work, live and learn together. Although aviation currently only contributes about 2-3% of the world’s carbon emissions, this is expected to grow. In addition, it is a transportation sector that will be VERY difficult to (green) electrify!
	As always, we appreciate your readership and value your input and feedback. Please email us your ideas or suggestions on how we can enhance the value of the BC-SMART newsletter. Readers are encouraged to send us any updates on decarbonising transport. Thank you for reading and participating in the BC- SMART network!
	Speakers from various parts of the world (e.g., USA, UK, EU, Canada, etc.), international organisations (e.g., IRENA, IEA, CAAFI, ICF, USDoE, Boeing), the oil and lipid sectors (e.g., Suncor, Parkland, COPA), governments and academia (e.g., Transport Canada, NRCan, ECCC, UBC, BC Ministry of Energy) as well experts in LCA (S&T2) and policy, all contributed valuable insights throughout the workshop. In this issue of the BC-SMART newsletter we have tried to summarise these deliberations. Further details about the workshop agenda and a recording of the meeting can be accessed at the BC-SMART website (www.bc-smart.ca/aviation/).
	Mohsen, Mahmood, Susan and Jack
	Supported by:
	/
	Setting the Scene:
	Pre-COVID, aviation was responsible for 12% of the world’s transport sector CO2 emissions, but over the past two decades aviation-related emissions have risen rapidly, reaching nearly one Gt in 2019, or about 2.8% of the world’s fossil-derived CO2 emissions. More than 88 million jobs were globally associated with aviation prior to COVID-19, with 11.3 million people working directly in the aviation sector. However, COVID had a massive impact on the sector, with civil aviation traffic decreasing by about 50% and airlines showing revenue losses of USD 371 billion (ICAO).
	Prior to COVID and since 2000, commercial passenger flight activity has grown about 2.5-fold (5% per year), while the corresponding CO2 emissions only increased by 50% (2% per year). This was mostly due to operational and efficiency measures being adopted by commercial airlines such as new, more efficient, aircraft purchases. However, although the energy intensity of commercial passenger aviation has decreased by about 2.8% per year, these “operational” improvements have levelled off over time. This despite continued airframe and engine improvements making today’s aircraft about 85% more efficient than planes entering service in the 1960s. The fleet-wide carbon intensity of commercial passenger aircraft has dropped by more than 70% per available seat-km during this time (IEA). 
	Although aviation only accounts for about 1% of the volume of world trade shipments, it constitutes over 35% of the value. Goods that are shipped by air are typically very high-value and are often perishable or time-sensitive. For example, deliveries of fresh produce from Africa to the UK alone support the livelihoods of 1.5 million people, while producing less CO2 than similar produce grown in the UK. This is despite the energy used for their transport (ATAG.Org).
	It should be noted that about 80% of aviation’s CO2 emissions are a result of flights over 1,500 kilometres (ATAG.Org), a distance that is hard to electrify and where aspects such as hydrogen storage in planes is challenging. As covered in the workshop and based on the very recent study conducted by the International Council on Clean Transportation (June 2022, ICCT), aligning the aviation sector’s decarbonisation targets with the below -2°C Paris agreement aspirations is possible. However, if the aviation sector is to more fully decarbonise, it will require significant ambition and investment, plus effective government policies, (Figure 3b). As summarised below, (Figure 3a) aviation will not meet its 2050 decarbonisation targets unless there is rapid and extensive action.
	Figure 3 (a &b): WTW global aviation CO2 emissions by scenario and traffic forecast, 2020-2050 (Source: ICCT, June 2022) 
	a: Annual CO2 emissions of aviation sector and b: Cumulative CO2 emissions of aviation sector
	Summary of the BC-SMART/C-SAF workshop on “Decarbonising the aviation sector” 
	Opening:
	Jack Saddler opened the workshop and reminded the face-to-face and on-line participants of the recent work carried out by BC-SMART (regarding decarbonising long-distance transport (BC SMART)), and how influential the Province of BC’s Clean BC Plan has been in setting aspirational goals for the consortium members (Figure 4)
	/
	Figure 4: Pathway to meeting B.C.'s 2030 target latest update: Oct. 25, 2021 (Source: Gov.bc.ca)
	The CleanBC plan describes how B.C. can contribute to Canada’s COP 26, Paris Agreement emissions reduction targets. The original plan targeted supplying 650 million litres of low carbon intensity (CI) fuels by 2030, with policies such as the low carbon fuel standard (LCFS) used to “encourage” a 20% reduction in the Province’s carbon emissions. However, as described later, even more ambitious targets have been proposed by the Province. 
	Geoff Tauvette then described the formation of the Canadian Council for Sustainable Aviation Fuels (C-SAF) which has a goal of facilitating the production and use of biojet/ sustainable aviation fuel (SAF) (Figure 5). The C-SAF membership includes more than 60 airlines and 45 stakeholders with the goal of accelerating the commercial production and deployment of SAF in Canada. C-SAF will do this by, 1) Catalysing the ecosystem and activating value chains, 2) Designing and promoting public policy, strategies and a roadmap for SAF development in Canada, 3) Acting as a neutral and balanced technical expert, and 4) Providing the “go-to-place” for SAF deployment in Canada. C-SAF is currently focussing on 5 themes which include, Feedstock, Refining, Technology, Sustainability and Policy targets. More information can be found at the C-SAF’s website (https://c-saf.ca/). 
	The international perspective:
	All of the international sessions speakers (Alastair Blanshard, (ICF, UK); Dolf Gielen, (IRENA); Jim Spaeth, (US DoE); Steve Csonka, (CAAFI); Dale Smith, (Boeing) and Susan van Dyk, (IEA Bioenergy) referred to the fact that the aviation sector must balance the need to reduce its emissions while accommodating the anticipated increase in demand for flights! As well as IRENA, and as referred to by Alastair, several groups such as ICAO, ATAG, IATA and ACI, have each outlined decarbonisation targets and timelines while considering various approaches and technologies. However, there was a consensus that, in the short term and even in the longer term, low-carbon intensive fuels (SAF/Biojet) will play the most significant role if the aviation sector is to meet its decarbonisation goals for 2030 and 2050 (Figure 6). 
	/
	Figure 6: Technology and operational improvements will contribute to the decarbonisation of the aviation sector. However, the use of biojet/SAF will result in the most significant CO2 reductions in both the short-and-long term
	 (ATAG WAYPOINT 2050)
	As part of this session, Jim Spaeth (US DoE) described the US government’s SAF Grand Challenge which has a goal of producing 3 billion gallons of SAF by 2030 and 35 billion gallons by 2050. In contrast, as described by Alastair, the EU ReFuelEU will use mandates to try to attain similar goals, with a target of 2% SAF use in 2025 and 63% in 2050. Dolf Gielen (IRENA) described how European policies have targeted the production of 3 million tonnes (Mt) of SAF by 2030 and 30 Mt by 2050. Although not as ambitious, Japan has set a target of 2-5 Mt SAF by 2030. Dolf also summarised a few individual companies’ targets, such as DHL Express who is aiming for a 30% SAF uptake by 2030 (3 Mt), Delta Airlines goal of a 10% SAF uptake by 2030 (1.2 Mt), United Airlines agreement to buy more than 50 million gallons of SAF over the next three years, and Kuehne+Nagel’s arrangement with American Airlines to produce 11 million litres of SAF. Although Canada has yet to set any biojet/SAF targets, C-SAF is working with Transport Canada to develop a Canadian Aviation Action Plan that will be announced by end of 2022. As summarised in Table 1, the US has the most ambitious production targets for SAF with Canada under continuing pressure to develop its own targets.
	Table 1: Comparison of the different SAF production targets, obtained form the workshop. Canada’s Aviation Action Plan production targets (near term 2022-2025, mid-term 2030 and long-term 2050) will be announced by end of 2022
	/
	As covered by Dolf, although alternative lower-carbon intensive propulsion systems based on electric, hybrid electric and hydrogen might eventually be used by short-haul flights (about 22% of the sector's total energy demand), biojet/SAF is seen as the only viable option for long-haul flights (Figure 7). Dolf also described some of the challenges with “green” electric aircraft, such as their limited range and the number of passengers they can carry while the use of “green” hydrogen will require novel supply chains and new aircraft. 
	/
	/
	All of the international speakers stressed the need for action, with increased investment needed for biojet/SAF   development and commercialisation. They also emphasised the need for ongoing research into other areas such as Power-to-liquids (PtL), hydrogen, etc., with the increased use of life cycle analysis (LCA) to assess the carbon intensity (CI) of the various fuels and approaches. 
	However, internationally, there is room for some optimism as data from groups such as IATA shows that the amount of SAF produced and used has increased from less than 10 million litres in 2018 to, likely, more than 1 billion litres by 2023. However, it was recognised that the long-term goal of producing 779 billion litres SAF, which is more than 60% of the current jet fuel market (Figure 6), is ambitious. As depicted in Figure 8, Boeing is actively working on SAF-compatible aircraft and it will deliver commercial aircraft compatible with 100% SAF by 2030.
	Feedstock supply perspective:
	In his presentation, Alastair described how lipids/oleochemicals, such as fats, oils and greases (FOGs) were, currently, the dominant feedstock used to make biojet/SAF (Figure 9). By 2025, about 1.5 billion gallons (out of 1.6 billion gallon) of SAF will be produced via this technology pathway (based on the expansion/building of current/new facilities). 
	/
	Figure 9: ICF’s outlook for announced capacity vs demand of SAF 
	After covering international initiatives, the workshop profiled some of the Canadian activities in the biojet/SAF area. One of Canada’s advantages is that the country is a major producer and exporter of vegetable-derived lipids such as canola and soybean. Globally, Canada is the third-largest producer of canola/rapeseed, behind the European Union (EU) and China and, as described by Chris Vervaet (COPA/CCC), the country is the world’s largest canola/rapeseed exporter, accounting for roughly 75% of the global trade in canola products. Canada is also the fourth largest exporter of vegetable oil behind Indonesia, Malaysia and Argentina and approximately 20 million tonnes of canola are grown by Canadian farmers each year. More than 90% of this production is exported, with a further goal of producing 26 million metric tonnes annually by 2025 and increased expansion anticipated by 2035 (Figure 10). Recent additional industrial crushing capacity has significantly added to this growth (Figure 11).
	/
	Figure 10. Historical and forecast crushed canola and canola oil output in Canada (Canadian Oilseed Processors Association (COPA), 2021).
	/
	/
	Figure 11. Historical and forecast crushed canola by 2026 (Canadian Oilseed Processors Association (COPA), 2022).
	As the Port of Vancouver is a major hub for the export of canola, Parkland (also located in Vancouver) is well placed to make use of this low-CI, lipid feedstock. In his presentation, Rob Pinchuk (Parkland), described how various “renewable fuel companies” such as Neste and World Energy are already using lipid feedstocks in their “stand-alone’, repurposed refineries to make renewable diesel and SAF. These companies use 100% lipid feedstocks with the SAF stream very much in demand and selling for a premium. However, as also covered by Rob, an alternative approach is to co-process lipid feedstocks within the refinery, consequently reducing the carbon intensity of the refinery operations and the fuels they produce. 
	In the longer term, it is hoped that lipid feedstocks will be supplemented with biomass-derived bio-oil/biocrudes produced via technologies such as pyrolysis or Hydrothermal liquefaction (HTL). In the international session, Jim Spaeth described how the US hoped to use biomass and, possibly, algae feedstocks to make SAF (Figure 12). This again highlighted a possible Canadian advantage, where the country could make good use of its sustainably produced biomass, established supply chains, etc., and companies such as Ensyn, Steeper, Licella, Enerkem, etc., who can make biogenic fuels from these resources. 
	/
	Figure 12: Outlook of potential feedstock for SAF production (Source: US DoE)
	As well as the potential of coprocessing to make lower CI jet fuel, some Canadian oil companies such as Suncor are looking at alternative routes to SAF through their investment in companies such as Lanzajet and Enerkem. 
	Fuel Supplier (Refineries/Biorefineries) Perspective:
	As indicated by Susan van Dyk (IEA Bioenergy), in many cases, the SAF-range molecules are mostly diverted to the renewable diesel fraction due to policy drivers. For each of the technologies, although the percentage of the jet fraction within the total liquid fuels varies, processing conditions can be modified to increase the amount of the SAF fraction. Thus, if HEFA  refiners were encouraged to produce SAF, in addition to renewable diesel, at least 15% of the current low-carbon, drop-in fuels produced could be SAF (Figure 13). This would immediately increase the amount of SAF available in the world at a relatively moderate investment cost.
	Figure 13: Production of SAF and Renewable Diesel via the HEFA process (Source: Parkland).
	As also covered by Susan, although other routes to making SAF are less mature, various companies are pursuing gasification and Fischer-Tropsch synthesis of biomass for paraffinic kerosene production (FT-SPK), alcohol-to-jet via synthesised paraffinic kerosene (ATJ-SPK) and catalytic hydrothermolysis jet (CHJ). Although the biojet fuels produced via these processes are ASTM certified, they have yet to be fully commercialised. 
	As well as ready access to lipid/biomass feedstocks, hosting various technology developers and, as discussed later, developing “enabling” polices, BC and Canada are home to refiners who are also trying to decarbonise their operations and the fuels they produce. For example, Tidewater Midstream and Infrastructure Ltd. plans  to develop a renewable fuel facility at its site in Prince George, British Columbia (Figure 14). The facility will include a pretreatment plant that will allow Tidewater increased flexibility to process various renewable feedstocks. The company’s investment in HydroFlex technology will eventually result in the production of 3,000 b/d of renewable diesel, contributing to BC’s CleanBC targets.
	In this session of the workshop, Parkland described how it is routinely co-processing lipids at a commercial scale and its ongoing interest in low-CI intermediates such as lipids, biocrudes and FT liquids. This catalysed discussion on the fact that approximately 40 refineries around the world have implemented or are assessing the potential to co-process biogenic feedstocks at blend levels ranging from 2-85 vol%. However, as the majority of jet fuel produced in a refinery is derived from the straight-run kerosene fraction obtained after atmospheric distillation, rather than from the hydrotreater, some refinery reconfiguration still needs to be assessed. As only 5% blends of lipids and FT liquids are currently allowed under ASTM D1655 (co-processing), the number of renewable molecules in any final jet fraction is likely to be low. However, as pioneered by companies such as Preem, higher co-processing blends (up to 30%) are expected to be soon certified by ASTM. This should result in increased interest in co-processing as one route to making lower carbon intensity (CI) jet fuels.
	 Although co-processing might not result in a large reduction in the carbon intensity of the jet fuel fraction, as petroleum refineries operate at a large scale, even low co-processing volumes will be significant. This was apparent when Susan described some of the global refineries that are routinely co-processing. They include Preem (30% tall oil) (plus currently assessing 85% lipid addition), BP Cherry Point (10+% lipid), Parkland (20+% lipid), BP Castellon (5% lipid), ENI Taranto (5% lipid), and others such as Phillips66 (UK), OMV (Austria), Chevron, Exxon, Petrobras, Repsol, Shell, Equinor, and Honeywell/UOP. As highlighted in the Parkland presentation, their successful co-processing strategy will continue and increase (Figure 15).
	/
	Figure 15: Parkland announced increased co-processing (May 2022)
	Enabling policies and LCA analysis:
	One of the key take-home messages from the workshop was the key role that “enabling policies” will play in encouraging the increased production and use of SAF. This was a major reason why the last session of the workshop focussed on life cycle analysis (LCA), policies and certification. Although it was apparent that biojet/SAF can be produced and used, its high costs and limited availability continue to be restrictive. One of the challenges, as highlighted at the beginning of the workshop by Alastair (ICF), is the high cost of lipid feedstocks when compared to the cost of jet fuel (Figure 16).  Consequently, there is a need for “enabling” policies to help bridge the price gap between lower carbon intensity alternatives (initially lipids) and fossil-derived jet fuel.
	Another British Columbia strength is that the Province already has a carbon tax and has pioneered the use of policies such as the low carbon fuels standard (LCFS) to help decarbonise the economy. One of the final speakers, Michael Rensing (BC Ministry of Energy, Mines and Low Carbon Innovation), described how policies such as the BC-LCFS and the Canadian federal Clean Fuel Regulations (CFR) will be the needed to incentivise the production and use of biojet/SAF. Michael’s team is currently updating the EER (Energy Effectiveness Ratio) values that will better reflect the current conditions in BC, with this summary soon sent out for consultation. 
	/
	Figure 16: historical data of Jet fuel and soybean oil prices, in California (Source: icf, 2022)
	Various groups will be consulted (Figure 17), including potential fuel suppliers, first nations, etc., with the goal of determining how aviation and marine fuels can be incorporated into the BC-LCFS.
	/
	Figure 17: BC’s Ministry of Energy, Mines and Low Carbon Innovation Aviation Consultation
	The final speaker, Don O’Connor (S&T)2 was given the unenviable task of summarising life cycle analysis (LCA) and the factors that will influence its use in determining the carbon intensity of SAF and how this information might be used by policies such as the LCFS. Don described how many LCA models use “generic” or default values when more local or regional conditions might be quite different. He also described how current “certification” schemes, as provided by groups such as ISCC and RSB, can be bedevilled by aspects such as the carbon intensity of the feedstock, the inclusion of indirect land use (iLUC) and how emission factors might be considered. 
	Conclusions
	Although recent investments in biojet/SAF production should see its percentage within the overall jet fuel market grow to about 3% of the global supply over the next 5 years, the vast majority of this low-carbon jet fuel will be derived from lipids via the HEFA pathway. Although they will be needed, other alternative, low-CI routes to SAF are mostly at the “pioneering” stage of development. At this point in time, seven direct pathways and two co-processing pathways to SAF have received ASTM certification. The introduction of a fast-track certification process has significantly reduced the time required for certification. 
	The major challenges limiting the increased use of biojet/SAF is its limited availability and its high cost. As discussed, although needed, many of the evolving routes to making lower carbon intensive jet fuels involve high capital costs and technical risks at a commercial scale. It was also noted that, for all of the SAF processes, the minimum selling price of the SAF is significantly higher than that of fossil-derived jet fuel. Thus, policies will play a very important role in bridging this price gap. Although SAF production and use are not incentivised in policies such as BC’s and California’s LCFS, work is currently underway to see how these policies might be “tweaked’. It was apparent that a considerable amount of work is underway around the world, looking at how the cost of producing biojet/SAF can be reduced while also reducing the carbon intensity and overall suitability of the jet fuel.
	This includes optimising supply chains, increasing product yields and assessing various routes to SAF. As covered in the workshop, although companies such as Neste and World Energy currently produce much of the world’s SAF in “stand alone” biorefineries, co-processing lipids within existing refineries is a quick and cost-effective was to make lower carbon-intensive jet fuels. However, it was clear that police such as the LCFS will play a key role in incentivising the production and use of low-CI jet fuels. Although effective policies can provide an opportunity for companies to improve their overall sustainability, lower the carbon intensity of fuels and make them more competitive, the methods used to determine the CI of jet fuels (via LCA), the “arms-length” organisations that certify these low-CI fuels, and how we collectively deliver on the ambitious targets set by groups such as IATA and ICAO continue to evolve.
	Other recent BC-SMART Activities/Events
	Drs. Mahmood Ebadian and Mohsen Mandegari updated the BCBN West Coast Bioenergy Guild on June 14, 2022, on progress in “Decarbonising the Canadian Rail Sector”. This presentation described how the rail sector might decarbonise, a focus on bio/renewable diesel, and the opportunities and challenges of further decarbonising a sector that already has a relatively low-carbon footprint. Further details about this event and a recording can be found here.
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