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EXECUTIVE SUMMARY

In offering this Discussion Paper, the BioPortYVR partners pledge to play a leadership role 
in supporting the establishment of a made-in-BC clean fuel supply chain that will help create 
good jobs in BC that bridge value-added resource development with the clean tech sector.

Canadian airports, airlines, and the wider aviation industry are 
actively looking for ways to reduce carbon emissions associated 
with air travel. Sustainable Aviation Fuel (SAF), is the leading 
opportunity to directly reduce emissions and support the 
aviation sector’s ambitious 2050 climate action targets. However, 
despite the growing demand for SAF there is no domestic SAF 
supply chain in Canada. 

BioPortYVR is comprised of a team experienced in SAF initiative 
development and airport sustainability: Vancouver International 
Airport (YVR), The Green Aviation Research and Development 
Network (GARDN), SkyNRG and Waterfall Group. In March 
2020, the BioPortYVR partners completed a feasibility study 
to determine the elements required to introduce an ongoing 
supply of SAF at YVR to fulfil airline demand in response to 
Environmental, Social and Governance (ESG) strategies and 
emerging clean fuel regulations. 

The study found that YVR is a highly suitable location from 
which to concentrate activities to encourage SAF production 
and use. There are strong enabling factors in British Columbia 
including regionally available sustainable feedstock (sustainable 
canola, waste oils and fats today and biomass residues, including 
cellulosic feedstock from B.C.’s forestry industry, in the future), 
suitable logistical infrastructure and expanding transportation 
options:

 4The Government of British Columbia, as part of the CleanBC 
climate action plan, is currently conducting a comprehensive 
low-carbon fuel policy review that has the potential to narrow 
the price gap between fossil jet fuel and SAF. Indeed, the B.C. 
Low-Carbon Fuel Standard is the best positioned piece of 
regulation to enable SAF market access by generating credit 
revenue to bring the price of SAF in line with fossil jet fuel, 
depending on market conditions. 

 4Vancouver Airport Authority is a recognized leader in 
sustainability and has committed to achieving net zero 
emissions by 2050. The Airport Authority works with its 
business partners to minimize greenhouse gas emissions from 
vehicles, buildings and aircraft. Supporting industry advances to 
enable use of sustainable aviation fuels at YVR and low-carbon 
air travel is a key priority in YVR’s carbon reduction roadmap. 

 4No new fuel distribution-related infrastructure investments 
are needed for YVR to receive sustainable aviation fuel. The 
Vancouver Airport Fuel Facilities Corporation is currently 
building a new fuel delivery system for YVR, which includes a 
Marine Terminal and Fuel Receiving Facility on the south arm 
of the Fraser River and a 13-kilometre underground pipeline 
to YVR. The project is on track to be in service in 2022 and can 
facilitate the delivery of SAF to the airport.

 4YVR’s major airline partners—including Air Canada and 
WestJet—fully support and have long advocated for the 
development of a regional and collaborative approach to 
the production of sustainable alternative fuels in Canada. 
The International Air Transport Association (IATA) lists 
sustainable aviation fuel as one of the key elements to help 
the aviation industry achieve its ambitious 2050 emissions 
reduction goals.

 4Looking ahead, use of SAF can enhance British Columbia and 
YVR’s market appeal to the global environmentally conscious 
traveler by helping passengers fly with confidence and with the 
lowest carbon footprint possible. This will support a stronger 
greener post-COVID-19 industry recovery as YVR connects 
British Columbia to more markets around the world.
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INTRODUCTION 
Canadian airports, airlines and the wider aviation industry 
are actively looking for ways to reduce carbon emissions 
associated with air travel. Sustainable Aviation Fuel is the leading 
opportunity to directly reduce emissions in the aviation sector.1 
Yet, despite widespread interest from the airline industry and 
availability of domestic feedstocks, there is no Canadian supply 
of SAF. A significant hurdle for greater SAF use is the price 
premium that exists between it and conventional jet fuel. 

BioPortYVR is an industry-led project designed to increase 
the supply of SAF at the Vancouver International Airport. 
BioPortYVR brings together key stakeholders experienced in 
SAF initiative development and airport sustainability to identify 
the critical factors necessary to create economically viable SAF 
production and establish next steps to enable SAF uptake.  

BioPortYVR was commissioned by Canada’s Green Aviation 
Research & Development Network (GARDN). GARDN was 
founded in 2009 and is funded by the Business-Led Networks of 
Centres of Excellence (BL-NCE). The federal government’s BL-
NCE program funds large-scale collaborative research networks 
that bring a wide range of research expertise to bear on specific 
challenges identified by an industrial sector. In addition to YVR, 
the BioPortYVR research team includes representatives from 
SkyNRG (a global leader for SAF supporting the introduction 
of sustainable aviation fuel to more than 30 airlines on all 
continents and now building the first European-dedicated SAF 
production facility in the Netherlands) and Waterfall Group (a 
leader in the renewable fuels industry with a mission to drive 
expanded production and use of clean, low-carbon fuels in 
Canada and involved with select Canadian SAF projects). 

The project included a comprehensive feasibility study to assess 
the implementation of an integrated SAF supply chain in British 
Columbia. BioPortYVR evaluated the viability of implementing 
regional options to distribute SAF to airlines at YVR and 
surrounding airports through the bioport’s demand centre. 
This work was developed through engagement with industry, 
government, and other key stakeholders.
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INDUSTRY CONTEXT 
The impacts of COVID-19 are being felt around the world, 
and the commercial aviation industry is no different. Although 
airports and airlines are grappling with a starkly different market 
reality from one that existed just months ago, it remains true 
that aviation is a fundamental part of our global society. It is 
a key contributor to economic development, social progress, 
and human interaction and provides the most accessible global 
transportation network. 

Simply put, environmental excellence and sustainability are 
a vital part of the airlines’ business model. With commercial 
aviation responsible for about 2% of global CO

2
 emissions, the 

aviation industry has set ambitious carbon reduction targets to 
address its emissions: 

 4Carbon neutral growth from 2020; and 

 450% net CO
2
 reduction by 2050 relative to 2005 levels. 

These goals can only be partly fulfilled by more efficient aircraft, 
streamlined operations, and new aircraft propulsion methods. 
The primary means of reducing emissions within aviation, 
especially for the long-haul flights that create the majority of the 
sector’s environmental footprint, will be through the increased 
use of lower carbon fuels in place of higher emitting fossil jet 
fuels. 

Sustainable Aviation Fuel is defined as a certified, drop-in fuel 
that satisfies jet fuel form, fit, and function requirements, while 
meeting verifiable sustainability standards. SAF is in regular use 
and by early 2020 has fueled over 200,000 commercial flights. 
SAF can be produced through a variety of technologies using 
diverse feedstocks. Production pathways range from those in 
the process of being technically confirmed at laboratory scale 
through to those already deployed and being used in commercial 
operation. For commercial adoption it is essential that SAF is 
certifiable as jet fuel in accordance with international standards. 

As aviation is expected to remain dependent on liquid jet fuel 
for at least the next decade, substituting liquid fossil derived 
hydrocarbon fuels with lower carbon options is the most viable 
solution to reach the sector’s GHG emission targets in the short- 
to medium-term. 

Policies to address emissions from transportation have been 
predominantly focused on the use of renewable fuels blended 
with gasoline and diesel fuels, leading to the broad use of 
renewable substitutes (e.g., biodiesel and ethanol). The same 

level of renewable fuel penetration has not yet been achieved 
in aviation. This is in part due to aviation fuel adhering to 
more stringent technical specifiation requirements linked with 
increased safety concerns. The number of certified renewable 
substitutes to blend with aviation fuel is therefore limited 
compared with the options for road transport. There are also 
noteworthy differences in decarbonization options between road 
and aviation sectors: road transport has a broad spectrum of 
GHG reducing options, most significantly, the shift to fossil-free 
alternative vehicle technologies like vehicle electrification. In 
contrast to this, the aviation sector’s clearest option to achieve 
substantial emissions reductions in the short to medium term 
relies on the use of SAF. 

Currently, SAF is predominantly uploaded to aircraft at airports 
located in jurisdictions where there are clean fuel policies 
(such as the California low-carbon fuel standard and select 
European Union member states). Under these regulations, SAF 
can generate valuable compliance credits without placing an 
obligation on jet fuel. In other words, airlines are using SAF on 
a voluntary basis and the creation of compliance credits assists 
in bridging the price premium of SAF over jet fuel. While the 
voluntary purchase of SAF by airlines has led to its production in 
a small number of facilities, the absence of policy obligations (for 
example, blending mandates that specify a fixed percentage of 
SAF must be incorporated into the jet fuel supply) has limited the 
global production capacity of SAF to what end users—airlines, 
business aviation, and the military—are willing to purchase on 
a voluntary basis. Progressive policy that both incentivizes SAF 
production and creates firm requirements to its use are viewed as 
necessary to stimulate new production. 

REGIONAL CONTEXT 
The development of a made-in-B.C. SAF supply chain supports 
regional, provincial and federal climate action commitments. 
The Government of British Columbia’s CleanBC plan, and 
related review of the provincial low-carbon fuel standards, 
provides significant public policy levers that could spur the 
creation of a local SAF supply chain. 

SAF production and use is a significant opportunity to address 
aviation emissions and to spur clean fuel-related economic 
development. Benefits that can be realised by establishing SAF 
production and use include: 

 4Reduction in CO
2
 emissions of jet fuel life cycle up to 90%; 

 4 Improved local air quality at airports with reductions in 
Particulate Matter (PM) and Sulphur Oxide (SOx); and

 4 Job creation through domestic feedstock utilization, 
development of local industrial activity, and increased regional 
self-sufficiency for refined distillate fuels. 

Sustainable Aviation Fuel (SAF) is defined as a 
certified ‘drop-in’ fuel that satisfies jet fuel form, fit, 
and function requirements, while meeting verifiable 
sustainability standards. 

A ‘bioport’ is the collaboration of key stakeholders to 
establish the enabling conditions for consistent SAF 
uptake in a specific (air)port. 
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Bioport Value Chain

Sustainability

Policy Development

Knowledge Centre

Supporting Supply Chain

Physical Supply Chain

Feedstock Conversion Certification & Logistics Marketing & Sales

BioPortYVR INITIATIVE
A ’bioport’ is the collaboration of key stakeholders to establish 
the enabling conditions for consistent SAF uptake in a specific 
region around an airport. The figure below shows the value-
chain of BioPortYVR, both physical and supporting components.  

The physical supply chain involves the actual production 
capacity and physical elements of growing/acquiring feedstock, 
conversion, and down stream logistics. The supporting supply 
chain creates the right conditions for one or more physical supply 
chains to function. 

Three supporting elements are key:

 4Sustainability assurance by means of independent certification 
schemes;

 4Policy development with the purpose of bridging the price 
gap with fossil jet fuel and creating a level playing field with 
other sustainable fuels; and 

 4A knowledge centre to share information and learnings from 
other jurisdictions and successful SAF projects around the 
world. 

The feasibility study assessed both the physical and supporting 
supply chains affecting the ability of establishing a bioport at 
YVR, through consultation with stakeholders, and combined 
with a positive techno-economic analysis, provides key 
recommendations and identifies specific policy changes 
necessary to enable the increased use of SAF in Vancouver. 
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Figure 1: Summary of Results from techno-economic assessment of SAF production from sustainable canola oil via the HEFA process utilizing fossil hydrogen.
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TECHNO-ECONOMIC ANALYSIS
There are a number of production pathways to create sustainable 
aviation fuel and the feasibility study includes a techno-economic 
analysis (TEA) on the most viable production pathway for SAF in 
British Columbia that can be realised in the short term. The TEA 
focusses on SAF produced via the Hydrotreated Esters and Fatty 
Acids (HEFA) pathway that will primarily rely on sustainable 
plant oils and recycled fats and greases. Looking ahead, there are 
emerging SAF production pathways that can utilize cellulosic 
residues as a feedstock from BC’s forestry sector. Efforts are 
underway by the BC government, industry, and academic 
institutions to advance forestry residue-based production 
pathways. Initiatives to create SAF demand and build operational 
experience using HEFA can assist emerging pathways to become 
commercially viable. The TEA was performed using figures prior 
to COVID-19.

Globally there is over 4 billion litres of installed renewable 
diesel production capacity that could be modified to enable the 
production of SAF as the production processes utilize slight 
variations of the same reaction. However, since the production 
of SAF via the HEFA route is costlier than the production of 
renewable diesel due to additional processing, and the value of 
renewable diesel is currently higher than SAF due to incentive 
schemes, it is not economically beneficial to produce SAF. Hence, 
there is very limited SAF production relative to the total installed 
capacity of renewable diesel production. 

The TEA study compares the effects of different feedstocks (used 
cooking oil and sustainably-sourced canola oil) and different 
utilities (renewable vs. fossil hydrogen), as well as the effect of 
different carbon allocation methods on the potential revenue 
generated via low carbon fuel standard policies in place. 

The TEA study finds that the most plausible short-term feedstock 
technology combination for BioPortYVR is the production of 
SAF based on canola oil that is certifiable against recognized 
sustainability criteria. The TEA study notes that the Port 
of Vancouver conveys large amounts of canola oil, with the 

logistical systems already in place to enable an accessible 
feedstock supply. Canola oil can, when sourced sustainably, 
meet stringent sustainability criteria and regulations, and does 
not contribute to food insecurity or deforestation. Additional 
feedstocks (e.g., animal fats, used cooking oil, and potentially 
other oilseeds or lipid sources) can be incorporated into HEFA 
production as they become available. 

Figure 1 summarizes the results of the TEA, starting with the 
costs of feedstock, utilities, capital and taxes, minus the revenue 
generated through sale of the coproducts created in producing 
SAF, indicating that SAF produced via this route would have 
a Minimum Fuel Selling Price (MFSP) of $ 1.32 per litre. The 
MFSP is the price at which SAF should be sold to achieve a net 
present value (NPV) of zero. With an average jet fuel wholesale 
price of $ 0.59 per litre in 2019, SAF would be more than twice as 
expensive. However, should the British Columbia Low-Carbon 
Fuel Standard (BC-LCFS) be updated to enable SAF to generate 
credits, this will have a significant positive impact on the viability 
of SAF use in BC. 

Employing the average BC-LCFS credit value over 2019, SAF could 
generate $ 0.70 per litre in BC-LCFS credit revenue, resulting in 
a remaining price premium of $ 0.03 per litre. Since the values of 
fossil jet fuel and BC-LCFS credits fluctuates over time, the price 
premium for SAF will vary depending on market conditions. 

A sensitivity analysis performed on the parameters used in the 
TEA suggests that the largest impact on this price premium for 
SAF results from the feedstock price. A feedstock price reduction 
of over 17.5% would generate a profitable business case based on 
the TEA’s input parameters. Feedstock types such as waste oils 
and fats generally have a lower market value and a higher carbon 
reduction potential yielding higher LCFS revenues. However, 
utilization of these types of feedstocks is challenging as these 
feedstocks already experience a large market pull from other 
renewable fuel markets such as renewable diesel production and, 
increasingly as co-processed material.
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CO
2
 Reduction (%)

LCFS Revenue 
($/L)

Canada

- Canola Oil 91% 0.70

- UCO 114% 0.88

US

- Canola Oil 33% 0.24

- UCO 72% 0.54

Table 1: Revenues created via LCFS system based on the carbon allocation 
(LCA) method used in GHGenius 5.0 versus CA-GREET3.0

The second largest influence on the price premium for SAF is the 
BC-LCFS credit value. Since fuel producers have an end-of-year 
obligation to meet policy demands, the demand and value of the 
BC-LCFS credits spiked at the end of 2019. This resulted in a 
relatively high average BC-LCFS credit value in 2019 and created 
comparatively higher BC-LCFS revenues in the TEA. The price 
of the BC-LCFS credits (arrived at between seller and buyer, 
published in average by the BC Government) can reflect the 
different market prices between fossil and renewable fuel fuels as 
well as the stringency of the annual BC-LCFS target.

Since the feedstock price and potential BC-LCFS revenue 
significantly influence the feasibility of SAF production in 
BC, it is important to realize that both parameters correlate 
to the sustainability of SAF production and thus the carbon 
allocation method utilized. Most analyses recognize that using 
a waste oil such as used cooking oil (UCO) would generate 
lower GHG emissions than crop-based fuels. However, the exact 
GHG emission reductions are determined by the production 
location and the Life Cycle Analysis (LCA) tool employed in 
each regulatory system. SAF produced from canola oil in British 
Columbia, will realise GHG emission reductions based on the 
Canadian GHGenius model, whereas the same SAF produced 
in California would realise GHG emission reductions using the 
GREET model. 

Table 1 compares the CO
2
 reductions (and therefore the revenue 

potential) of SAF produced from canola oil and UCO based on 
production in Canada versus the US using LCA models used 
under relevant LCFS programs. 

Note that version GHGenius 4.03 is the current model version used in BC; 
it has minor differences to version 5.0 which is a more updated version 
that BC is expected to transition to for upcoming compliance years.

POLICY CONDITIONS THAT WOULD ENCOURAGE SAF PRODUCTION AND USE
BioPortYVR is being considered at a time when renewable and 
low-carbon fuel polices at the provincial and federal levels 
are undergoing regulatory updates. In both cases, aviation’s 
participation is being actively considered. This is relevant as the 
existing versions of the federal renewable fuel standard (RFS) 
and the BC-LCFS do not include aviation fuel or provide a clear 
avenue to enabling SAF production and use. However, there is 
an opportunity to design both federal and provincial policies 
so that they can assist with enabling SAF by bridging the price 
premium and help establish the business case for ongoing SAF 
use at Canadian airports. The recommendations put forward 
in this document are not limited to enabling BioPortYVR; they 
would be useful in any Canadian province or territory, where 

there is opportunity for progressive environmental policy that 
seeks to encourage sustainable aviation fuels. Also included in the 
recommendations is how Canadian policy initiatives can interface 
and support the emerging International Civil Aviation Organisation 
(ICAO) efforts (such as the Carbon Offsetting and Reduction Scheme 
for International Aviation) to broadly enabling SAF’s uptake globally. 

While the federal Clean Fuel Standard (CFS) proceeds towards 
draft and final regulations—with the specific treatment of 
aviation fuels yet to be confirmed—the BC-LCFS is the best 
positioned regulation to establish a signal for SAF market 
access. Additionally, the CleanBC climate action plan sets a 
target for 650 million litres per year of BC-based clean fuel 
production by 2030. 
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ENABLING THE VISION
To bring the vision of BioPortYVR to life, the following 
changes to British Columbia’s Low-Carbon Fuel Standard are 
recommended.

1. Expand the BC Low-Carbon Fuel Standard (BC-LCFS) to 
include a jet fuel class.  
The inclusion of jet fuel will allow SAF to participate in the 
BC-LCFS by generating compliance credits that can fulfill 
regulatory demand. Access to the credit value of the BC-LCFS 
is fundamental to bridging the price gap between SAF and 
fossil jet fuel (as presented in section 1.11). Bridging the price 
gap is a necessary precondition to SAF use.

2. Structure the jet fuel carbon intensity reduction requirements 
to reflect current SAF availability while providing a signal for 
SAF development in BC and in Canada.  
BC should consider a zero-carbon intensity (CI) reduction 
requirement to reflect the currently low availability of SAF 
in the global market and zero availability in BC and Canada. 
Including the jet fuel class on an opt-in basis will generate 
jet fuel use data for the Government of British Columbia that 
will help to inform future decarbonization strategies for the 
sector. Opt-in status is a necessary starting place for SAF use 
that will eventually help establish BC as a supply point for 
the international SAF market, once ICAO motivated demand 
increases.

3. Use a separate carbon intensity value and reduction schedule 
for jet fuel that is distinct from diesel and gasoline (using 
GHGenius).  
In LCFS policies, credit generation is calculated using the 
difference between the CI of the renewable fuel and the CI of 
the baseline fossil fuel, adjusted for the CI reduction required 
in any period. If jet fuel is an opt-in fuel type, without a CI 
reduction requirement in initial regulatory periods, then the 
fossil jet baseline should not decline. The CI value used as 
a benchmark should be derived from the GHGenius model 
version used in the BC-LCFS and reflect the CI values of 
the jet fuel supplied to the BC market. In the absence of this 
information, the default values from the GHGenius model 
should be used.

4. Consider carbon intensity reduction requirements for aviation 
fuel in the next scheduled regulatory review, for up to three 
years following the inclusion of a jet fuel class in the Regulation 
to allow for SAF production development.  
The potential transition from opt-in treatment to requiring 
CI reduction must be managed appropriately to recognize 
that SAF production capacity must be given the opportunity 
to be established before its use is obligated. If a CI reduction 
requirement is established, it should be included in regulation 
at least 2 years prior to coming into force. This allows SAF 
production capacity to come online, supply chains to become 
established, and obligated parties and fuel users to prepare.

5. Once a carbon intensity reduction requirement is established 
for jet fuel, it must be in place for a time period of 10 years 
before being subject to revision.  
This minimum duration of CI reduction requirement is 
important to establish a dependable market to support 
SAF investments. As jet fuel’s CI reduction schedule may 
be set before there is sufficient available SAF capacity, it 
is necessary that the market signal for SAF production is 
clearly communicated though a firm regulatory requirement. 
Following the 10-year period, the jet fuel CI requirement 
should be maintained at the level established during the last 
compliance year so that SAF demand remains consistent. In 
other words, the jet fuel CI reduction requirements should 
not sunset after 2030 if the regulation fails to establish targets 
beyond 2030. This is the approach in the existing BC-LCFS 
which establishes the CI limit for gasoline and diesel fuel 
classes for ‘2020 and subsequent compliance periods’.

6. Recognize the insertion of SAF into an airport’s fuel storage 
system (including hydrant systems) as the eligible activity to 
generate BC-LCFS credits.  
The supply of SAF to an airport’s jet fuelling infrastructure 
system should be the logistical point at which to validate that 
the fuel is placed into the jet fuel market and will be used in 
aviation. This is useful because it eliminates the requirement 
for directly supplying the SAF into specific aircraft. It also 
provides clarity that the fuel’s end use is in the aviation sector. 
This is relevant as jet fuel (kerosene) is blended with diesel 
fuel to create ‘winter diesel’, referred to as ‘Diesel No. 1’ which 
has a lower cloud point than ‘summer diesel’, referred to as 
‘Diesel No. 2’. Making the airport fuel storage system, rather 
than another point outside the airport, allows this potential 
additional use of jet fuel – and potentially SAF – to be outside 
of the BC-LCFS calculations.

7. Set the BC-LCFS cost containment ‘penalty’ rate beyond the 
current $200 per debit rate to allow for additional renewable 
fuels to be used, greater GHG reductions to be achieved, and 
enabling the credit prices to be similar between the regional 
LCFS policies.  
Setting a higher cost containment level will guard against the 
penalty payment being a financially advantaged compliance 
strategy. Higher allowable credit prices will permit investment 
to produce renewable fuels that have a higher cost per tonne of 
GHG mitigated. Allowing the credit prices in regional LCFS 
markets to be similar (through market forces) allows SAF to be 
used in all jurisdictions rather than primarily seeking a single 
LCFS market due to its vastly higher credit prices compared 
with the others. 

In BC’s situation there is a clear opportunity for effective policy 
design for aviation fuels that reconizes the nascent state of 
SAF development through an initial period of non-obligated 
participation that maintains the market signal for new SAF 
production capacity
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Figure 2: Sustainable Aviation Fuel use under the BC-LCFS
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NEXT STEPS – THE WAY FORWARD  
The BioPortYVR report highlights the magnitude of the 
opportunity and the path forward to support a more sustainable 
aviation industry through the creation of an enduring supply 
and distribution system of SAF use based in Vancouver. As the 
macro-economic conditions created by COVID-19 improve and 
the commercial aviation sector resumes operations, the contacts 
created will position this initiative to proceed towards full 
activation of BioPortYVR.  

We propose that a joint industry-government working team—
with representatives from the Government of British Columbia, 
BioPortYVR partners, airlines, and industries throughout the 
physical supply chain—be established to further explore this 
opportunity, and guide next steps. 


