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To accelerate the transition to a clean economy with  
prosperity for all, the Clean & Prosperous Institute drives 

progress with research and analysis to frame  
challenges and potential solution sets. 

We treat policy perspectives respectfully and in depth,  
thinking critically without adhering to binary frameworks.

In so doing, we create space for the discovery of better 
answers, and seed the ground for smarter political action. 

We explore the opportunities and complex risk factors 
associated with creating climate policy from the state level up. 

We share a belief in the power of business leadership, 
bipartisan problem solving, and data-driven public policy.

On the cover: Québec City, the capital city of the Canadian province of Québec.

All photos, graphics and slides within this report are provided by  
Study Mission attendees, staff and/or speakers.

https://www.cleanprosperousinstitute.org
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WHAT CAN WASHINGTON LEARN  
FROM QUÉBEC? 
We traveled East to find out

In May 2023, the Clean & Prosperous Institute 
ventured out for its third study mission, this time 
traveling internationally to the scenic Québec 

Province in eastern Canada to see firsthand how 
Québec is transitioning to a low-carbon economy. 
The group of nearly 50 government, business 
and community leaders - including Senators 
Matt Boehnke, Joe Nguyen and Jesse Salomon, 
Representatives Jake Fey and Kristine Reeves 
and former State Senator Reuven Carlyle - were all 
eager to learn from Québec’s decade of experience 
with Cap-and-Invest. They met with top Canadian 
government officials, spoke with local businesses, 
and toured clean energy facilities which have 
benefited from carbon revenue investments. 

Why Québec?
Though the fight against climate change – and the 
transition to a cleaner, more energy-efficient economy 
– is global, much of the power to take action is at the 
sub-national level, something the group heard a lot 
about while in Canada.

In 2021 and 2022, the Institute led trips to California, 
where attendees learned about electric school buses 
and dairy digesters in the Central Valley, toured the 
Tesla factory and a battery plant in the Bay Area, and 
sailed aboard the world’s first hydrogen passenger 
ferry on San Francisco Bay.

Fast forward to Québec and the Institute’s decision to 
head overseas. Québec has a decade of experience 
with its Cap-and-Invest system (exactly a decade more 
than Washington has), and Québec’s carbon emissions 
market is linked to California’s – and hopefully soon 
to Washington’s emissions market. So a trek to 
Québec made sense, as it would provide valuable 
implementation lessons to be learned from Québec’s 
government ministries and clean energy businesses.

More reasons for Québec included our similar 
economies and similar ambitions. Both are strong in 
research and technology, aeronautics, hydroelectricity, 
agriculture, fishing, mining, pharmaceuticals, 
aluminum, wood, and paper. They produce more 
maple syrup while we lead in apples and cherries. 

Attendess enjoy an evening dinner cruise on the St. Lawrence River in Montréal.
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They have a 
slightly larger 

population, yet a 
smaller carbon 

footprint

Both are 
leaders in the 
generation of 

hydroelectricity

Much of the 
hydro comes 

from our  
two rivers
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The Seattle Metropolitans beat the Montréal Canadiens to win the 1917 
Stanley Cup. In 1919 Seattle and Montréal faced off again, but the series 
was canceled after the fifth game (tied 2-2-1) because of the flu epidemic. 
The Stanley Cup was not awarded that year. (Per the Seattle Times: “The 
greatest ice hockey series ever staged ends in a draw”). 

Like 
Washington, 
Québec is 
home to some 
large  
oil refineries

We even  
share some 
hockey history

And just as Washington state is a clean economy leader in the U.S., 
Québec sets the pace in Canada. Québec introduced its Cap-and-Invest 
system ten years ago. Washington’s Cap-and-Invest system commenced in 
2023 and was designed to link with the programs in Québec and California. 
What does that mean? It means that businesses in one jurisdiction can use 
emission allowances issued by the others for compliance. This increases 
the number of businesses under the cap, which reduces compliance costs 
by creating more options for companies to reduce their emissions. 
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Meanwhile, let’s look at this study mission’s highlights from Québec. They 
include what Québec is doing to Green Up by 2030, linkage to Québec’s (and 
California’s) Carbon Markets, electrification, what Québec taught us about 
Sustainable Aviation Fuels (SAF), their Cap-and-Invest system and more. 

Québec’s Ambitious Plan for a Green Economy 
and the Fight Against Climate Change
As the Study Mission participants settled into the Le Capitole Hotel in Québec 
City to hear from a myriad of officials from Québec Province and elsewhere, 
the theme was an overriding one of Québec’s ambitious plan and progress 
toward a green economy by 2030, and its overall fight against climate change.

Just prior to the study mission’s arrival in Québec, the provincial government 
had released its third edition of the green plan, announcing details of 
increased funding for greenhouse gas reduction and climate change from 
the original budget that had been announced in March 2023. This time, the 
province was adding an additional $1.4 billion, bringing the total to more 
than $9 billion between 2023 and 2028 to reduce greenhouse gas (GHG) 
emissions and decarbonize the economy.

According to the CBC news, Québec Premier François 
Legault held a news conference to announce the 
increased climate investments and said, “When 
we talk about the fight against climate, it’s the big 
challenge of the 21st century, and every citizen 
has a responsibility.” 

Standing next to Legault at the press conference 
was Québec’s Minister of the Environment and 
the Fight Against Climate Change, Benoit Charette 
who was one of the study mission’s first speakers 
on Wednesday, May 24. He was introduced by 
former Washington State Senator Reuven Carlyle, 
who said, “In our state and abroad, a package of 
climate action is a symbolic representation of a serious 
commitment to the Paris agreement and to the letter 
and the spirit of science-based targets and net zero.”
“The leadership we see from Québec is deeply appreciated including your 
recent announcements of the additional commitment your government has 
made toward this fight. It is incredibly inspiring to people at the sub national 
leadership level around the world. And our hope is to take this much deeper 
and explore ways we can strengthen our partnership in the years to come.” 
Having been in Seattle only a few weeks prior, Minister Charette took the 
stage and spoke to the gathered study mission participants talking about 
the ambitious plan Québec has to reduce its greenhouse gas emissions 
from where they were in 1990 by increasing the funding. He added, “We 
are so fortunate with our access to less expensive electricity, much like 
Washington. But we have big, big issues with transportation with 48% of our 
emissions coming from transportation.” 
Harold Côté, Director General in the Office of Climate and Energy Transition, 
Ministry of the Environment, the Fight Against Climate Change, Wildlife and 
Parks, echoed what Minister Charette was saying and added that their plans 
to reduce emissions are very ambitious. 

Québec Environment  
Minister Benoit Charette

scenes from our TRIP
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“But we’re still optimistic because of the Québec carbon market, 
and specifically the association (linking) that we have with the California 
market.”

Côté went on to say they reached their 2020 target and again credited 
the linkage between Québec’s carbon market and the carbon market in 
California, hoping to see Washington join that combined market soon. 
More on linkage in this report.  

Côté talked about the climate change risks they are already experiencing 
like extreme floods that happened only two weeks before the group 
arrived, one hour east of Québec City. 

“We do have extreme events, even though we’re living north,” said Cote. 
“We have heavy precipitation, coastal erosion and flooding, extreme heat 
and already the first forest fires of the summer. We are now even seeing 
Permafrost thaw.”   

Côté went on to explain that Québec’s fight against climate change is 
being tackled on several fronts.

“The three main points encompassed in our plan to fight climate change 
include mitigating climate change, building tomorrow’s economy and 
adapting to climate change.”

MITIGATING CLIMATE CHANGE
According to Québec’s government website on the 2030 plan, priority 
is being given to electrification by “electrifying everything for which 
electrification is feasible.” The government of Québec is also taking into 
consideration other forms of renewable energy and transition energies.

BUILDING THE ECONOMY OF TOMORROW
Québec’s economy of tomorrow will be “driven by the emergence of new 
businesses and strategic sectors, particularly with respect to electric 
vehicles and batteries, as well as by innovation, thereby paving the way for 
new technologies and know-how.”

7  
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https://www.quebec.ca/en/government/policies-orientations/plan-green-economy/implementation
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ADAPT TO CLIMATE CHANGE
As Côté told the group, climate change is already having an impact on 
Québec’s infrastructure and ecosystems, and is affecting the economic 
activities, well-being and safety of many of its citizens and communities.

“Our implementation plan will focus on prevention and take future climate 
changes into account in an effort to play an important role in strengthening 
the resilience of our communities across the Province of Québec.”

Québec’s Green Hydrogen Strategy
In the pursuit of its energy transition and on the strength of its natural 
resources, we learned that Québec intends to increase the role of green 
hydrogen and bioenergy in its energy portfolio. Mathieu Payeur, the 
Director, Green Hydrogen and Bioenergy Bureau, Ministry of Economy, 
Innovation and Energy spoke to the group and said that in order to reach 
their GHG reduction targets, they must turn to other forms of renewable 
energy like green hydrogen and bioenergy.

Payeur said these energy sources will play a major role in the success of 
the global energy transition and added that in 2030, green hydrogen and 
bioenergy will have the potential to reduce consumption of petroleum 
products by nearly one billion litres per year in Québec. 

“This could reduce our GHG emissions by 4 megatonnes of CO2 per year, 
which would be equivalent to removing 1.2 million gasoline vehicles from 
the roads,” added Payeur. 

According to the Government of Québec’s website, “By the 2050 horizon, 
according to the International Energy Agency, global hydrogen demand 
could be multiplied by five and bioenergy production could meet 20% of 
global energy needs, if global carbon neutrality is targeted.”

1 Harold Cote - PPT_PEV2030_Deleg_Washington_2023-05-24-V2 .PPTX
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Two fronts
Mitigation : to manage various elements that contribute to climate change,
mainly greenhouse gases. It can also target other elements, such as the
albedo or the reflectance of the earth's surfaces.

Adaptation : to strengthen the resilience of what is affected (negatively) by
climate change, i.e. people and populations, infrastructures, the economy
and natural environments. In some circumstances, climate change can
create opportunities; adaptation also aims to capture them.

5 QUÉBEC’s
GHG INVENTORY
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• 2020 total : 74 MMT
• Per capita : 8.6 MT
• 1990-2020 : ↓13,2%

• 2019-2020 (Covid19) : ↓10.5%

6 QUEBEC’s GHG REDUCTION TARGET (MMT)
6

2030 Target
-37.5% below

1990

7 CLIMATE CHANGE RISKS
7

• Floods
• Extreme heat events
• Extreme precipitation Events 
• Permafrost Thaw
• Coastal Erosion and Coastal flooding
• Forest fires
• Transmission of zoonoses
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THE 2030 PLAN FOR GREEN ECONOMY

A STRUCTURING POLICY

• First electrification and climate
change policy framework

• Government roadmap to 2030
(interim target to 2050)

9 9

THE 2030 PLAN FOR GREEN ECONOMY

A STRUCTURING POLICY

• Electrify our Economy
• Electrify the Transport Sector
• Pursue our Leadership on

Renewable Energy 
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2030 PLAN FOR GREEN ECONOMY

1. MITIGATE CLIMATE CHANGE
▪ Transport, industries, buildings, agriculture, etc.

2. BUILDING TOMORROW’S ECONOMY
▪ Battery sector development, Clean electricity as a factor in attracting

businesses, Research and development

3. ADAPTATION TO CLIMATE CHANGE
▪ Prevention (population, health, strategic infrastructures), Land use

planning
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2030 PLAN FOR GREEN ECONOMY

1. MITIGATE CLIMATE CHANGE
▪ Transport, industries, buildings, agriculture, etc.

2. BUILDING TOMORROW’S ECONOMY
▪ Battery sector development, Clean electricity as a factor in attracting

businesses, Research and development

3. ADAPTATION TO CLIMATE CHANGE
▪ Prevention (population, health, strategic infrastructures), Land use

planning

Based on 9 principles that guide government action:
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Québec’s advantages are many for developing new energy sources and 
sectors including:

  renewable electricity at a competitive cost
  a reliable and robust electric power distribution grid
  diversified residual biomass distribution throughout the territory
  research and development centers with recognized know-how and 
collaboration between researchers and industrialists

  favorable policies for achievement of projects

Québec is already active in the hydrogen and bioenergy fields:
  Québec’s expertise in hydrogen research and development is 
recognized. The improvement of electrolyzer technologies and the low 
costs of renewable electricity make it possible to envision a profitable 
and competitive green hydrogen production sector in Québec.

  Bioenergy represented 8% of the energy consumed in Québec in 2019. 
Québec has planned to increase production by 50% by 2030. According 
to a study conducted in 2021, residual biomass from forest, agricultural, 
municipal, commercial and industrial sources available here will be 
sufficient to envision such growth.

2 Mathieu Payeur - 2023-05-24_SQHB_Etat-Washington .PPTX

File Edit View Insert Format Slide Arrange Tools Help

Menus Fit Background Layout Theme Transition

1

Fleuve Saint-Laurent
© Tourisme Québec / Gaëlle Leroyer

2030 Québec
Green Hydrogen and
Bioenergy Strategy
Decarbonize Innovate Shine

2 • 70% of GHG emissions in
Québec are energy related

• 9.9 t CO2 eq. per inhabitant
• The lowest rate in Canada

Ref.: État de l’énergie 2023 au Québec, Chair in Energy Sector Management, HEC Montréal

Buildings
10%

ENERGY GHG
70%

NON-ENERGY GHG
(industrial processes and agriculture)

Aluminium production 7%

Waste management 8%

Halocarbons, SF
6
and NF

3
3%

Cement production 3%

Fuel products and solvent use 1%

Lime production 0.6%

Manufacturing and other products 0.3%

Use of mineral products 0.1%
Iron and steel 0.01%

CONTEXT IN QUÉBEC
GHG Emissions - 2020

3

Ref.: État de l’énergie 2023 au Québec, Chair in Energy Sector Management, HEC Montréal

= 28 %

= 34 %

= 18 %

= 14 %

= 4 %

470 TWhe
(1,693 PJ)

= 1 %
= 1 %

= 38 %
= 13 %

= 39 %

= 8 %

97% fossil fuel

Coal = 1%
LNG = 1%
Biofuels = 8%
Natural Gas = 13%
Electricity = 42%
Petroleum products = 35%

LNG

0.3% LNG

LNG

LNG

LNG

NG

0,4 % NG 0,5% LNG

21% Elec.
4% NG

3% Coal

0,3% Elec.

Biofuels

Biofuels

Coal

Industry

= 35%

Transport

= 24%

Residential

= 15%

Commercial
-institutional

= 15%

Non-energy
uses

= 4%
Agriculture

= 2%

CONTEXT IN QUÉBEC
Total Energy Consumptions in Québec, 2020

1

4

Anticipated growth in demand for
electricity, 2023–2032

+8.9 TWh for expanding
sectors
Data centres, hydrogen, biofuels,
greenhouses, and blockchains

Ref. : Plan d’approvisionnement 2023-2032 d’Hydro-Québec, Nov. 2022
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5
Eliminate the use of thermal coal

Reduce by 40% the amount of petroleum products consumed

Increase by 50% the bioenergy production

Increase by 25% the overall renewable energy production

Enhance energy efficiency by 15%
Compared to 2013

2030
TARGETS

2026 ENERGY TRANSITION MASTER PLAN
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- 31 Mt CO₂

- 7 billion litres

4 million
tonnes

Petroleum product
consumption reduction

per year
((16% of Québec’s target)

GHG reduction
per year

(13% of Québec’s target)

1 million
litres

2030 TARGETS

SIGNIFICANT POTENTIAL CONTRIBUTION
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Government’s Vision
In the pursuit of its energy transition
and relying on the strength of its
natural resources, Québec intends to
increase the role of green hydrogen
and bioenergy in its energy portfolio
with the goal of decarbonizing and
strengthening its economy.

8 5 Guiding Principles
1. Act in complementarity with reduction of

consumption and direct electrification with the aim
of decarbonizing Québec

2. Sustainable valorization of natural resources
and residual materials (circular economy and life
cycle analysis)

3. Involvement of local, regional and Indigenous
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Government’s Vision
In the pursuit of its energy transition
and relying on the strength of its
natural resources, Québec intends to
increase the role of green hydrogen
and bioenergy in its energy portfolio
with the goal of decarbonizing and
strengthening its economy.
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“Biodiversity is the  
Heart of Climate Change Success”
Meanwhile, Jean Lemire, Québec’s Emissary for Climate Change and 
Northern and Arctic Affairs spoke about climate diplomacy and said 
Québec is focused on international climate cooperation with the most 
vulnerable countries and regions. He warned that climate change is having 
a drastic effect on biodiversity of species with complete extinction of 
species happening 100 to 1000 times more quickly than expected. He said 
preserving biodiversity is one of the most important markers of climate 
health and one of the most critical things we need to focus on. 

Lemire_C&P .PPTX
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• LeastLeast DevelopedDeveloped CountriesCountries
FundFund

• AdaptationAdaptation FundFund

• AfricaAfrica ClimateClimate ChangeChange
FundFund (ACCF)(ACCF)

• FutureFuture FundFund

Québec’sQuébec’s climateclimate diplomacydiplomacy
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InternationalInternational climateclimate
cooperationcooperation withwith thethe
mostmost vulnerablevulnerable
countriescountries andand regionsregions

CapacityCapacity buildingbuilding
&& knowledgeknowledge
sharingsharing

ClimateClimate FundsFunds

• InternationalInternational ClimateClimate
CooperationCooperation ProgramProgram

• YouthYouth InitiativeInitiative

• StrengtheningStrengthening AgriculturalAgricultural
AdaptationAdaptation (SAGA)(SAGA) globalglobal
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11 ScienceScience sayssays:

IPBESIPBES ReportReport onon biodiversitybiodiversity andand
ecosystemecosystem servicesservices (2019)(2019)
• TheThe extinctionextinction ofof speciesspecies isis nownow
happeninghappening betweenbetween 100100 andand 10001000 timestimes
moremore quicklyquickly thanthan expectedexpected (warning(warning ofof
aa "sixth"sixth massmass extinction");extinction");

• AtAt leastleast oneone millionmillion plantplant andand animalanimal
speciesspecies areare atat riskrisk ofof extinction;extinction;

• KeyKey driversdrivers of harmful change:of harmful change: landland
and sea use, directand sea use, direct exploitationexploitation
of organisms, climate change,of organisms, climate change, pollution,pollution,
invasiveinvasive alien species.alien species.
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• PreservingPreserving biodiversitybiodiversity isis oneone ofof thethe mostmost
importantimportant globalglobal challengeschallenges ofof thethe 21st21st
century,century, alongsidealongside climateclimate changechange andand
pollutionpollution (triple(triple environmentalenvironmental crisis);crisis);

• TheThe impactsimpacts ofof globalglobal biodiversitybiodiversity loss loss  havehave
directdirect implicationsimplications forfor humanhuman health,health, safetysafety
andand well-being,well-being, asas wellwell asas forfor thethe resilienceresilience ofof
populationspopulations andand businesses;businesses;

• TheThe GlobalGlobal RisksRisks Report,Report, publishedpublished byby thethe
WorldWorld EconomicEconomic Forum,Forum, listslists biodiversitybiodiversity lossloss
asas oneone ofof thethe toptop fivefive risksrisks thatthat willwill havehave thethe
greatestgreatest impactimpact overover thethe nextnext decade; decade; 

• TheThe OECDOECD estimatesestimates thethe valuevalue ofof thethe world'sworld's
biodiversitybiodiversity toto bebe betweenbetween $120$120 trilliontrillion andand
$140$140 trilliontrillion perper year,year, moremore thanthan oneone andand aa
halfhalf timestimes thethe sizesize ofof thethe world'sworld's grossgross
domesticdomestic productproduct. 
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Linking to Québec’s Carbon Market
IS CARBON THE NEW FUR?
When French-Canadian fur trapper Simon Plamondon traveled from 
Québec to the wilds of the Pacific Northwest in 1820, he probably didn’t 
envision that 200 years later descendents of his Cowlitz Tribe hosts 
would travel with the Clean & Prosperous Institute to visit Québec. And he 
certainly didn’t think that fur trade would be replaced by carbon trade.
When we ventured up to the Province of Québec, we were joined by the 
General Council Chairwoman of the Cowlitz Tribe, Patty Kinswa-Gaiser. 
After Huron-Wendat Nation Grand Chief Rémy Vincent welcomed us to the 
Nionwentsio Territory, Chairwoman Kinswa-Gaiser said, “This year marks 
a milestone in our collective journey that began centuries ago, when a 
young citizen of Quebéc became an historic icon in our Cowlitz Tribe. A 
Cowlitz bride Thas-a-Muth and a Canadian, Simon Plamondon, still in their 
teens, became parents to children whose descendants are still among the 
leadership of the Cowlitz Tribe. 
The connection between indigenous communities and the land is one that 
stretches back for countless generations. The wisdom of our ancestors 
has guided us, and their legacy is woven into the very fabric of our 
common populations. As we have learned, land is not merely a  
backdrop for our stories; it is a living testament to the strength  
and resilience of both our peoples. 10  

scenes from our TRIP
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As we work side by side with the leaders and citizens of Québec, we are taking 
a significant step forward. This step is one of understanding, respect, and 
partnership—a step that acknowledges the importance of honoring the rich 
heritage of both the Cowlitz and City of Québec – we are cousins, after all.”

Linking our Washington state emissions-allowance market with those of 
Québec and California was the focus of many of the briefings in Québec City.
After Québec’s Minister of the Environment and the Fight Against Climate 
Change, Benoit Charette, described the Province’s commitment to a green 
economy, Harold Côté, Director General in the Office of Climate and Energy 
Transition told us the government sees climate action as an engine (a clean 
engine) of economic development – and he said that their most important 
tool is the carbon market.

“Linking to Québec’s Carbon Market” was the title of Onil Bergeron’s talk. Onil 
is Senior Strategic Advisor, Emissions Data and Carbon Regulation, and he 
shared the results of Québec’s Cap-and-Invest program at the 10-year mark:

He compared the carbon tax that Canada introduced in 2006:
  Provides uncertain GHG emissions reduction with price certainty (the 
government sets the price) 

… to the Cap-and-Invest program that Québec introduced in 2013:
  Provides certain GHG emissions reduction with price uncertainty  
(the market determines the price)

Who are 
the Huron-
Wendat 
People?
The Huron-Wendat 
Nation in Québec 
is an Iroquoian-
speaking 
nation that was 
established in 
the 17th century. 
The French gave 
the nickname 
“Huron” to the 
Wendat, meaning 
“boar’s head.” The 
nation inhabited 
the area between 
Lake Simcoe and 
Georgian Bay, 
historically known 
as Wendake 
(Huronia), 
conquered and 
devastated in 
the 17th century 
Beaver Wars, 
which prompted 
the surviving 
Hurons to move 
east to Québec, 
under French 
protection. It 
now has two 
communities 
and reserves at 
Wendake, Québec, 
a municipality now 
enclosed within 
Québec City in 
Canada.

Photos left to right: Huron-Wendat Nation Grand Chief Rémy Vincent, Cowlitz Tribe 
General Council Chairwoman Patty Kinswa-Gaiser
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Bergeron shared Québec’s Climate Action Dashboard that’s central 
to the transparency promised when their Cap-and-Invest program 
was implemented. Similar metrics of performance may be tracked in 
Washington. The Washington State Department of Ecology has started 
new rulemaking focused on reporting requirements for state agencies that 
receive and use CCA auction revenues to fund various climate programs, 
projects, and initiatives across the state. From this information, Ecology 
must compile an annual report to the Legislature that shows where 
funds were spent and, for decarbonization projects, the greenhouse gas 
reductions they achieved. 

Bergeron described Cap-and-Invest as “a game-changer for climate and 
the economy”, as it is “robust and flexible, offering choices to reduce 
emissions at the lowest possible cost”. He went on to say that linking 
Québec’s carbon market with California’s was “a no-brainer. The bigger the 
market, the more efficient.”

We have studied and written about the efficiencies of linking with 
California. The same benefits hold true for linking with Québec.

The Environmental Defense Fund writes, “Washington, California and 
Québec have a lot to gain from linkage. It can drive deeper cuts in climate 
pollution, lower prices and increase the stability of the carbon market. The 
programs in these jurisdictions are already aligned in the central ways 
needed to function as a linked market — but to unlock the greatest benefits 
of linkage, leaders need to align key aspects of these carbon markets in 
their respective processes.”

Resources for the Future writes, “Linking has two key benefits. It reduces 
the cost of achieving Washington’s climate goals and broadens the state’s 
influence in advancing climate policy beyond its borders. If Washington 
links with other jurisdictions in a common effort to drive emissions 
reductions, it will legitimize and enable efforts to implement carbon pricing 
and companion regulatory policies to reduce greenhouse gas emissions 
elsewhere. Linking would substantially enhance the rigor, influence, and 
durability of Washington’s climate policy efforts. The benefits of linking 
would accrue to all three jurisdictions, but Washington’s newly formed 
carbon market would especially benefit by boosting its stability and 
the influence that its leadership can have throughout the nation and 
internationally.”
In order to link markets, regulatory and governance mechanisms must 
be aligned. The Washington State Department of Ecology is currently 
evaluating a number of considerations and reviewing public input prior to 
making its recommendation, which is expected in early 2024.

Not much fur gets traded between Washington and Québec these days, 
and we look forward to the day when not much carbon gets traded. 
But in the meantime, a common market for emission allowances can 
help both Washington and Québec transition to a carbon-free (and fur-
friendly?) future.

12  
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https://ecology.wa.gov/about-us/who-we-are/news/2023/may-25-cca-funds-reporting
https://www.cleanprosperousinstitute.org/2023/05/24/thinking-about-linking/
https://www.cleanprosperousinstitute.org/2023/05/24/thinking-about-linking/
https://blogs.edf.org/climate411/2023/06/01/the-lowdown-on-linkage-why-washington-and-california-should-link-their-carbon-markets/
https://www.rff.org/publications/testimony-and-public-comments/comments-to-the-washington-department-of-ecology-on-connecting-washingtons-cap-and-invest-program-to-other-carbon-markets/
https://ecology.wa.gov/air-climate/climate-commitment-act/cap-and-invest/linkage
https://ecology.wa.gov/air-climate/climate-commitment-act/cap-and-invest/linkage


Tours and Presentations
BIG IDEAS FOR DECARBONIZING BIG RIGS 
The national trucking show, ExpoCam, had returned in full force and the 
Institute was lucky enough to be able to attend the show’s first full three-
day post-pandemic presentation.

On May 25, we gathered along with 8,207 other attendees to see how big 
rigs are decarbonizing.  

In this renewed ExpoCam, we saw 
Washington state’s Kenworth zero 
emission trucks on full display. 
Celebrating 100 years this year, 
Kenworth has come a long way 
from their four-cylinder, gas 
powered trucks to fully electric 
Zero Emission, Battery-Electric 
Trucks. Their T680E Class 8 and 
K270E/K370E Medium Duty models 
combine state-of-the-art zero 
emission powertrains with comprehensive PACCAR charging solutions 
and infrastructure support. And they were on full display in Montréal.

Kenworth’s electric truck

13  
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Kenworth also has their fuel cell electric vehicles 
with a powertrain that combines hydrogen gas and 
air to produce electricity, with water as the only 
emissions byproduct.
“Kenworth’s storied history over the past 100 years 
provides much to be proud about. From being the 
first U.S. truck manufacturer to offer a diesel engine 
as standard equipment in 1933 to selling Kenworth 
trucks with an electric powertrain today, it’s been 
quite a journey,” said Kevin Baney, Kenworth general 
manager and PACCAR vice president.
“We’re also especially proud of our leadership 
in truck aerodynamics with the Kenworth T600 
introduction in 1985. That model began the 
revolution in fuel-efficient trucks and its evolution 
has tremendously advanced in the new flagship 
T680 that sets industry standard today in truck 
aerodynamics,” said Baney.
Volvo trucks were also on display and participants 
learned that hydrogen-fuel-cell trucks will be an 
important part of their zero-exhaust-emission 
product portfolio, saying that these trucks passed 
an important milestone, being test-driven on public 
roads in the Arctic Circle.
According to our tour guide, Volvo Trucks last year 
showcased its fuel-cell electric trucks for the first 
time. These zero-exhaust-emission trucks use 
hydrogen to produce their own electricity onboard. 

Two fuel cells provide a capacity to generate 300 
kW of electric power. The number of Certified 
Electric Vehicle Dealerships in North America, has 
tripled, growing from 12 locations in May 2022 to 36 
locations in 19 states in May 2023.

To date, Volvo Trucks has delivered 251 VNR Electric 
trucks from its New River Valley Plant in Dublin, 
Virginia.

Sarah Severn and Kevin Tempest from the Clean & Prosperous Institute next to Volvo’s electric truck

Volvo’s electric truck

https://www.truckinginfo.com/10197006/volvo-vnr-electric-truck-to-debut-in-utah
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Here in the United States, federal, 
state and local governments 
are examining the importance 
of forests for capturing and 
storing carbon to keep it out 
of the environment. In fact, the 
USDA has developed the “Forest 
Carbon Management Menu” 
to identify a number of actions 
that can be taken to help adapt 
forests to a changing climate. 

In Washington state, offset 
projects are an important 
component to become carbon 
neutral by 2050. Under our own 
Cap-and-Invest program, offset 
projects must provide direct 
environmental benefits to our 
state and include things like 
reforestation, planting trees 
in urban areas and capturing 
methane on dairy farms.  

Meanwhile, in Québec, we heard 
from Claude Fortin, Québec’s 
Forestry and Climate Change 
Specialist for the Ministry of 
the Environment and the Fight 
Against Climate Change, Wildlife 
and Parks, about their own forest 
carbon sequestration programs.  

Their new, innovative 
regulations make it possible 
to reward the removal of CO2 
from the atmosphere through 
afforestation and reforestation 
projects on Québec’s privately-
owned land. These projects, as 
part of the Québec-California 
regulatory carbon market, can 
also contribute to the restoration 
of habitats for biodiversity, soil 
regeneration and the protection 
of waterways.

According to the Government of 
Québec, “the climate outcomes 
or benefits associated with GHG  
emissions reduction projects, 

the climate benefits associated 
with removing atmospheric 
CO2 and storing of carbon in 
forest ecosystem biomass are 
only temporary. Consequently, 
this limits the impact of climate 
benefits associated with carbon 
sequestration efforts and also 
limits their capacity to offset 
GHG emissions from fossil fuel 
combustion.”

“To ensure the environmental 

integrity of all offset credits 
issued for this project type, 
partners of the Western Climate 
Initiative (WCI), of which Québec 
is a member, have adopted the 
‘permanent’ criterion. Among 
other things, this criterion 
stipulates that the climate 
benefits of projects designed to 
remove quantities of atmospheric 
CO2 must be equivalent to those 
obtained by GHG emissions 
reduction projects.”

FOREST CARBON SEQUESTRATION
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• Agriculture, Forestry and Other Land Use (AFOLU) sector and traditional GHG emission
offsetting
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Question:
On the basis of this offsetting

approach, how can we guarantee the
environmental integrity of
temporary actions like those

associated with the AFOLU sector?

Answer:
By implementing a 100-year MRV
requirement and commitment
towards the project, and especially
the carbon stocks that has been
rewarded by offsets credits.

Question:
Who knows what will happen over

a 100-year project life?

4 • Review of the process leading to the publication of the regulations:
• 2013-2015 :

• Literature review (Scientific journals and existing GHG offset programs (voluntary and regulated markets)

• Definition of the issues (Additionality of gains, use of territory and resources, sovereignty, PERMANENCE of gains)
• Development of a new quantification and issuance approach for projects whose benefits are temporary. The
approach has been the subject of a master thesis and several presentations at the provincial and national levels (Scientific and Technical
Committees, Professional and academic conferences and events);

• Drafting of a technical protocol

• 2018-2022 :
• Drafting of a regulatory protocol (Legal Affairs Department of the MELCCFP)
• Development of a project budget balance calculator (CIRAIG)
• Public pre-consultation on the foundations and the approach introduced in the draft regulation (Summer 2018)
• Public consultation (Summer 2021, more than 27 participants, more than 181 comments and suggestions)
• Publication of the regulation relating to afforestation and reforestation projects on private land eligible for the
issuance of offset credits (Regulation) in the Gazette officielle du Québec (December 14, 2022)

1. Introduction

5 • Inspired by a Ton-Year approach (Moura Costa, Lashof, IPCC 2000-Special Report)

• Goal:
• Be able to demonstrate why a credit is issued (rewards carbon stock and his real or past impact on
climate system)

• Objectives:
• At the time the credits are issued, they meet all the essential elements or criteria of the offset
program (permanent, real, additional, verifiable and transparent).
• Environmental integrity is assured at time of issuance, not after 100 years.
• When an offset credit is issued, the credit unconditionally cancels 100 years of warming effect to
come associated with the emission of one-ton CO

2
eq. in the atmosphere.

2. Quantification and Issuance Approaches:

6 • Offset credit creation concept:

• 1 offset credit is generated when one ton of CO2eq. or more, produces enough measured or real
climate benefits (W/m2) to cancel the impact of 100 years of presence in the atmosphere of 1t CO

2eq
emission.

2. Quantification and Issuance Approaches:

Instant radiative forcing (W/m2)
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(0-100 years)

≈ 48 W/m2

Instant radiative forcing (W/m2)GHG Emission Impact
(0-100 years)

≈ 48 W/m2
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• The Regulation propose a new way to generate Offset credit creation, the concept is:
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Wapizagonke Lake viewed from the lookout Le passage, La Mauricie National 
Park, Québec

https://menv.gouv.qc.ca/changements/carbone/credits-compensatoires/sequestration-carbone-boisement-reboisement-terres-prive-en.htm
https://menv.gouv.qc.ca/changements/carbone/credits-compensatoires/sequestration-carbone-boisement-reboisement-terres-prive-en.htm
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Once the group arrived in Montréal from Québec City, 
we learned more about Québec and Montréal’s clean 
energy generation and zero emission transportation 
from Hydro Québec, Canada’s largest electric company.

Hydro Québec’s Barbara Sauriol and Elodie Piche-
Lussier, corporate strategy advisors to Hydro-Québec 
spoke about Québec’s ambitious transition toward 
a low-carbon economy and their work to create a 
robust strategic plan taking them through 2026. They 
said, “The profound changes that swept Québec 
and the world during the pandemic prompted us to 
reflect on our values and how we want to evolve as 
a company to help Québec society become more 
resilient, more prosperous and more sustainable.”

They also said that the time was right to begin a new 
strategic planning cycle considering the pivotal role 
Hydro-Québec is playing in the implementation of the 
electrification initiative outlined in the Government of 
Québec’s 2030 Plan for a Green Economy.

HOW TO GET THERE?
Both Sauriol and Piche-Lussier said that over 100 
Terrawatt-hours (TWh) of additional clean electricity, 
or more than half of their current annual generating 
capacity, will be required to reach carbon neutrality in 
Québec by 2050.

“It’s a tall order,” said Sauriol. “Regardless of the 
pace and magnitude of this transition, Hydro-Québec 
is fully committed to meeting the challenge.”

In order for this to happen, there are four major 
paradigm shifts they said will need to take place that 
will lead to changes in their operations:

Energy and capacity balances will 
tighten with growing demand for  
green electricity.

The new electricity supplies  
needed to meet demand growth will 
cost more.

The grid will transition to a more 
complex and more interactive  
energy system.

More significant infrastructure 
investments will be required to reinforce 
the grid and equip it to handle the  
higher demand.

In addition, they shared the three key components 
for power system operators to reach these goals: 

  Decarbonization, or the gradual phase-out of fossil 
fuels in favor of renewable energy sources with a 
smaller carbon footprint

  Digitization, which leverages cleantech innovation 
to optimize power system operations and energy 
consumption

  Decentralization, meaning expanding the role 
customers play in generating renewable energy 
and managing their energy use

We learned that Hydro Québec has been 
“generating, transmitting and distributing electricity 
for over 75 years.” Clearly, as their website says, 
they work to make use of “clean, renewable energy 
sources, contribute to Québec’s prosperity and 
play a central role in the emergence of a green, 
sustainable economy.”

Read more about Hydro Québec 2022-2026 Strategic 
plan here.

CLEAN ENERGY GENERATION

https://www.hydroquebec.com/data/documents-donnees/pdf/strategic-plan.pdf?v=2022-03-24
https://www.hydroquebec.com/data/documents-donnees/pdf/strategic-plan.pdf?v=2022-03-24
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ZERO EMISSION TRANSPORTATION
WHAT DID QUÉBEC TEACH US ABOUT TRUCKS & BUSES? PLENTY.
We were impressed with the climate commitment demonstrated by everyone 
we met. Already Québec has the lowest per capita carbon emissions in 
Canada – half the national average. And they are motivated to bring their 
emissions down further, guided by nine principles that could just as easily 
apply to our ambitions in Washington state:

Electrification and the fight against climate change are major levers 
for economic development and the creation of wealth.

Electrification and the fight against climate change must maximize 
the reduction of greenhouse gas emissions across Québec while 
taking advantage of the flexibility offered by the carbon market.

Electrification and the fight against climate change are grounded on 
the efficient use of energy and resources.

Everyone is responsible for electrification and the fight against 
climate change. 

Electrification and the fight against climate change must be 
implemented with a positive approach that highlights the gains to be 
made and generates the motivation we need to get there.

Electrification and the fight against climate change objectives will 
need to be integrated into government orientations, policies and 
strategies.

For both electrification and the fight against climate change, the 
government intends to act pragmatically, rigorously, and effectively, 
using a science-based approach and prioritizing the results to be 
achieved while accounting for the future climate and the realities of 
the various areas that fall under the scope of this project. 

The government’s vision of electrification and the fight against 
climate change is not limited to Québec. The Plan must ensure that 
Québec contributes beyond its borders. 

Electrification and the fight against climate change must ensure a just 
transition for society as a whole and factor in the specific realities of 
each of Québec’s regions.

Like Washington, transportation in Québec is the number one contributor to 
greenhouse gas emissions. Like Washington, leaders in Québec recognize 
that zero-emission trucks are a smart climate investment.

Their 2030 Plan for a Green Economy plans to invest 42% of its budget in the 
transportation sector, and includes setting a standard for heavy-duty vehicles. 

The 2030 Plan encourages Qué-
bec municipalities and businesses 
to buy fully electric, Québec-made 
trucks and buses. Toward that 
end, the government uses the 
E-FLEET fleet electrification 
optimization model from Dunsky 
Energy + Climate Advisors.

1
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https://www.cer-rec.gc.ca/en/data-analysis/energy-markets/provincial-territorial-energy-profiles/provincial-territorial-energy-profiles-quebec.html?=undefined&wbdisable=true
https://www.cleanprosperouswa.com/zero-emission-trucks-are-a-smart-climate-investment/
https://www.quebec.ca/en/government/policies-orientations/plan-green-economy
https://www.dunsky.com/model/e-fleet/
https://www.dunsky.com
https://www.dunsky.com
https://www.quebec.ca/en/government/policies-orientations/plan-green-economy
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As of 2025, all new buses that 
are acquired by public transit 
companies and covered by 
government financial assistance 
will be electric. The government 
intends for electric buses to 
account for 55% of all city buses 
in Québec by 2030.

Specific initiatives will also be 
put in place to accelerate the 
acquisition of electric school 
buses. The government intends 
for electric buses to account 
for 65% of all school buses in 
Québec by 2030.

Jeff Turner, Dunsky’s Director 
of Clean Mobility, briefed 
the delegation in Montréal, 
highlighting the long-standing 
support of the provincial 
government for accelerating EV 
adoption, including purchase 
incentives for Medium- and 
Heavy-duty Vehicles: up to $200k 
(Federal) + up to $175k (Québec) 
per vehicle.

Turner also shared the fact that 
Québec - as in all of Canada - 
has a Nationalized Electricity 
System, meaning over 40,000 
MW of hydroelectric capacity and 
4,000 MW of wind capacity all 
come from a government-owned, 
vertically integrated electric 
utility.  

Harold Coté, Director General in 
the Office of Climate & Energy 
Transition, said “The transport 
sector is the leading source 
of greenhouse gas emissions, 
so electrifying it is critical. 
Electrification also serves as 
an opportunity for Québec to 
develop a dynamic and innovative 
industrial ecosystem around 

electric vehicles, batteries, and 
recharging infrastructures to 
emerge as a leader in the field.”

The Clean & Prosperous Institute 
delegation got a first-hand look 
at that dynamic and innovative 
industrial ecosystem, beginning 
with a stop at Canada’s largest 
trucking expo, ExpoCam. There 
we saw battery-electric semi 
trucks from Volvo and Kenworth. 
(see longer story on page 12 of 
this report).

On the outskirts of Montréal 
we toured Volvo’s Nova Bus 
assembly plant, where 1,229 
electric buses will be built thanks 
to government funding that will 
allow ten public transportation 
organizations to begin the 
conversion of their bus fleets to 
become 100% electric.

Like Québec, Washington can 
support development of its 
dynamic and innovative industrial 
ecosystem while reaping the 
benefits of decarbonization. 
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Electric trucks are manufactured in Renton by 
Kenworth, while dozens of other Washington 
manufacturers are part of the EV supply chain. 

Kenworth and Volvo were members of the Clean & 
Prosperous Washington 2022-2023 Medium/Heavy-
Duty Zero Emission Vehicle Working Group that 
helped secure a $120 million appropriation for MHD 
ZEV incentives during the 2023 legislative session. 
Clean & Prosperous Washington is now convening 
the 2023-2024 MHD ZEV Working Group, to work 
toward the design of purchase and infrastructure 
incentives, advise the state’s EV Council on the 
Transportation Electrification Strategy, and help 
implement MHD incentives. 

Another lesson from Québec is the power of 
partnerships -- in particular the partnership between 
power provider Hydro-Québec and the Provincial 
government of Québec. Together they have made 
installation of EV charging infrastructure a priority.

Here in Washington, power provider Seattle City 
Light has partnered with King County to implement 
the Transportation Electrification Strategic 
Investment Plan, toward the goal of 100% electric 
bus and light duty vehicle fleets by 2035. According 

to Climate Cabinet, Seattle City Light helps King 
County with comprehensive project modeling, 
technical expertise, and charging station design.

Because the road ahead for clean trucks is the 
fastest route to a clean economy, both Québec and 
Washington are paving the way with investments 
in incentives and infrastructure. Driving those 
investments are leaders from the Clean & 
Prosperous Institute Study Mission delegation 
who made constructive connections with their 
counterparts in Québec. 

5 – Dunksy: EV Policies in Quebec - Clean and Prosperous WA .PPTX

File Edit View Insert Format Slide Arrange Tools Help

Menus Fit Background Layout Theme Transition

5 Nationalized Electricity System

Hydro-Québec: government-owned,
vertically integrated electric utility

• Over 40,000 MW of installed hydroelectric
capacity

• About 4,000 MW of wind capacity

• For reference: California ISO record peak load:
52,061 MW in September 2022

Context

6 Nationalized Electricity System
Context

Broad support for electrification across the
political spectrum

Plan for a Green Economy 2030 (transportation
electrification is a top priority)

General support for locally produced electricity

Solid social media game

Robin: “What will we do when everyone has an EV?”

Batman: “You can charge overnight, relax!”

7

Incentives

• $7000 purchase rebate for new
EVs

• $3500 for used EVs

Regulation

• ZEV mandate adopted in 2018

• Currently being updated with
target of 100% of sales by 2035

EV Infrastructure

• Hydro Quebec’s Electric Circuit
charging network: 700 DCFCs
and 3500 Level 2s

• Support for local governments
and private sector

Long-standing support for accelerating EV adoption from the provincial government across three
areas:

Overview
EV Policies in Quebec

8 Incentives: Upfront purchase rebates
EV Policies in Quebec

Change in provincial government

Provincial rebate reduced from 8k to 7k

Medium- and Heavy-duty Vehicles: up to $200k (Federal) + up to $175k (Quebec) per vehicle

(e.g. $240k for a Lion6 Class 6 BEV truck)

9 Regulation: ZEV Mandate
EV Policies in Quebec

10 EV Infrastructure

Hydro Quebec’s Electric Circuit
Charging Network

• Over 700 DCFCs and 3500 Level 2s

• DCFC network is rate-based

• Broad geographic coverage

• Charger reliability, responsiveness and
uptime are far above average

EV Policies in Quebec

11 EV Infrastructure
EV Policies in Quebec

Partnerships with local governments for Level 2 infrastructure

Montreal has over 1400 curbside Level 2 chargers. Comparison with Seattle at same scale:

8 7 6 5 4 3 2 1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

4
3

2
1

1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
16

17
18

19

EV Infrastructure
EV Policies in Quebec

Partnerships with local governments for Level 2 infrastructure

Montreal has over 1400 curbside Level 2 chargers. Comparison with Seattle at same scale:

Click to add speaker notes

5 – Dunksy: EV Policies in Quebec - Clean and Prosperous WA Slideshow   Share 

Volvo’s assembly plant in Saint-Eutache

https://www.seattle.gov/documents/departments/ose/climatedocs/te/ev%20field%20in%20or%20and%20wa_february20.pdf
https://twitter.com/hydroquebec?lang=en
https://climatecabineteducation.org/seattle-city-light-and-king-county-creating-a-strong-collaboration-between-and-government-agencies/
https://www.cleanprosperouswa.com/the-road-ahead-for-clean-trucks/


Clean energy tours capped off the study mission 
agenda including Hydro-Québec’s Center of 
Excellence in Transportation Electrification and 
Energy Storage. There we learned how the utility is 
leveraging Québec’s expertise in hydroelectricity to 
develop transportation electrification and energy 
storage solutions. The center is a world-class 
innovation hub in the field of battery materials 
for electric vehicles and other energy storage 
applications, both stationary and mobile. 
The first close-up tour was of EVLO, Hydro Québec’s 
energy storage facility in Québec.  

ACCORDING TO EVLO:
The development of large-scale energy storage 
technologies remains somewhat in the shadow of 
the electric vehicle battery industry, but it is equally 
promising. Several local companies are innovating 
and stand out, including EVLO, Hydro-Québec’s 
energy storage subsidiary.
Launched in early 2021, EVLO Energy Storage Inc. is 
the culmination of 40 years of R&D work carried out 
in the research centres of the Institut de Recherche 
d’Hydro-Québec (IREQ), and aims to export Québec 
technology and know-how to international markets.

ENERGY STORAGE: THE CORNERSTONE OF  
THE GLOBAL ENERGY TRANSITION
The rapid adoption of solar and wind power, which 
are now the cheapest energy sources, brings its 
share of challenges, especially because they are 
intermittent. The sun doesn’t shine (unfortunately) 
24 hours a day, and the wind doesn’t blow all the 
time. This represents a technical challenge for the 
power grid, which needs a constant power source.

Battery energy storage systems, such as those 
developed by EVLO, provide the solution to this 
problem: by storing renewable energy when it is 
produced, batteries can then discharge it as the grid 
needs it. In addition to storing energy, EVLO systems 
offer several other services to the grid, providing 
flexibility and resilience.

EVLO: SPEARHEAD OF QUÉBEC KNOW-HOW
The expertise developed at Hydro-Québec positions 
EVLO as one of the leaders in the large-scale 
energy storage industry. First and foremost, it is an 
intimate knowledge of lithium-ion battery materials: 
perfected in their laboratories on the South Shore, 
in the Montréal area, the lithium iron phosphate 
(LFP) battery has been recognized as the safest 
technology. It is also a concrete experience with the 
integration of these systems into major electricity 
transmission and distribution networks, particularly 
in Québec, with half a dozen projects across the 
province, and in France, on the RTE network.
Designed specifically for the needs of large 
power grids, EVLO’s energy storage products are 
particularly suited to the harsh winter conditions of 
our climate. The EVLO 1000 system is particularly 
resilient: it can be operated normally at temperatures 
down to -40 °C and can survive peaks of -50 °C, 
which distinguishes it from competitive products.

LOOKING AHEAD
Québec is a world champion in clean energy, and 
EVLO’s mission is to export this know-how and 
capitalize on the economic opportunities created by 
the energy transition. EVLO’s ambition is to capture 
10% of the global high-capacity energy storage 
market by 2030, with a foothold in the Canadian, 
American, South American and European markets.

CLEAN ENERGY TOURS: EVLO/IREQ AND LITHION Recycling

Study Mission participants at EVLO
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In addition to storage options, the Center is also 
working to revolutionize the world of battery 
materials by teaming up with universities, research 
centers and companies around the world to 
collaborate on new materials for batteries. 

Its R&D efforts, focused mainly on advanced lithium-
ion batteries and solid-state batteries, have already 
“given rise to an impressive portfolio of patents and 
publications, as well as many licensing agreements 
and hundreds of citations in scientific journals.”

Warned against taking pictures other than the “after 
product” that is recycled once the battery is taken 
apart, we toured Lithion’s pilot battery recycling 
facility and learned about their expansion plans to 
get to battery recycling scale.  

Walking around the facility, we learned that this is 
Lithion’s first commercial mechanical separation 
plant and that Lithion plans to have at least 20 
battery recycling plants built around the world in 
the next 15 years. This first pilot plant was built 
in Anjou, Québec, which is a suburb of Montréal. 

Their next ambitious plans are to build a first 
generation commercial plant with a capacity that is 
equivalent to 4,000 electric car batteries. By 2030, 
the company’s leadership told us it wants to have 10 
plants in North America, 10 plants in Europe, and 20 
plants in Asia.

Lithion’s president and CEO Benoit Couture told us 
this is a critical moment in the history of Lithion and 
that they intend to play a significant and crucial role 
in the future of the province’s battery and EV sectors.

“We are passionate about finding 
sustainable solutions for 
critical materials to be reused 
infinitely. We see lithium-ion 
batteries as a resource to be 
leveraged to create circularity 
of materials and lessen the 
pressure on our precious planet.” 

– Benoit Couture, President & CEO 

Québec-based Lithion Recycling 
has developed an innovative 
process to recycle lithium-ion 
batteries. 

 Learn more about Lithion Battery Recycling: lithionrecycling.com

https://www.hydroquebec.com/ce-transportation-electrification-energy-storage/partnerships.html
http://lithionrecycling.com


22  

The Clean & Prosperous Institute Study Mission 
delegation that visited Québec City and Montréal 
flew from Seattle on traditional, “unsustainable” 
aviation fuel – though the Institute did buy carbon 
offsets. Will future study mission delegations fly on 
commercial jets powered by sustainable aviation 
fuel (SAF)?

To help answer that question, we learned about 
advances in SAF from a briefing by Jean Paquin, 
President and CEO of the SAF+ Consortium, and a 
tour of the SAF+ Consortium’s pilot plant. 

But first, what is SAF? It’s a greener alternative 
to traditional, refined-from-oil jet fuel. It can be 
produced from fats, oils and greases, or from 
biomass such as algae, municipal solid waste, or 
agricultural and forest residue. eSAF is produced 
with a Power-to-Liquid (PtL) process of electrolysis 
that extracts hydrogen from water, and carbon from 
atmospheric carbon dioxide or from industrial waste 
gas, using renewable electricity. This PtL process is 
what the delegation saw at the SAF+ Consortium’s 
pilot plant in Montréal.

Per GreenBiz, 

SAF’s great advantage is that it’s a “drop-in” 
fuel — you can pump it straight into aircraft fuel 
tanks without expensive retrofitting to aircraft 
or special infrastructure at airports. Current 
regulations only permit commercial aircraft to 
use a 50/50 mix of SAF and regular kerosene. 
But in March, Airbus successfully tested its 
A380 — the world’s largest passenger aircraft — 
with one of its four engines using 100 percent 
SAF. Airbus has conducted similar tests on 
other aircraft models and on a helicopter. In 
June, a Swedish regional airline completed 
the world’s first test flight with a commercial 
aircraft flying SAF in both its engines. 

So much for the good news. The bad news 
is that SAF is still very expensive — anything 
between two and five times the 2019 price 
of conventional jet fuel. As a result, SAF 
represents less than 0.1 percent of global 
aviation fuel consumption today — a tiny step 
that needs to become a giant leap.

That giant leap will depend on supply going up 
and cost coming down. Already, even with cost at 
an early-stage premium, there is growing demand 
for SAF. Delegation participant Charles Knutson 
of Amazon noted that his company is the world’s 
largest cargo buyer of SAF.

Boeing has agreements to 
purchase 5.6 million gallons 
of blended SAF produced 
by Neste – the world’s leading SAF producer and 
another delegation participant – to support its U.S. 
commercial operations. These agreements more 
than double the company’s SAF procurement from 
last year. 

United Airlines was 
the first carrier to sign 
an offtake agreement with an overseas supplier 
(again, Neste) for 50 million gallons of SAF for its 
flights out of Amsterdam. This is on top of the long-
term agreements already signed by major US and 
European carriers to purchase half a billion gallons 
of SAF. United estimates that it currently buys nearly 
half of all available SAF.

United is not only buying SAF, but also investing 
in production via a joint venture known as Blue 
Blade Energy. United Airlines has signed an offtake 
agreement with Blue Blade Energy for up to 135 
million gallons of the future ethanol-based SAF 
annually and up to 2.7 billion gallons in total. This 
corresponds to 50,000 flights powered by unblended 
SAF between United’s hubs in Chicago and Denver 
per year. Blue Blade’s new SAF technology was 
developed by researchers at the US Department 
of Energy’s Pacific Northwest 
National Laboratory (PNNL), a 
leading center for technological 
innovation in sustainable energy 
in Richland, WA.

cCarbon reports that “the 
Sustainable Aviation Fuel market 
size stood at US$1.1 billion in 2022, up from US$50 
million in 2019 registering an annually compounded 
growth rate of 115.38%.” cCarbon estimates the 
market is expected to reach a value of US  
$29.7 billion by 2030.

SAF CONSORTIUM
WHAT DID QUÉBEC TEACH US ABOUT SAF — SUSTAINABLE AVIATION FUELS?

https://www.greenbiz.com/article/sustainable-aviation-fuel-offers-flight-path-net-zero-air-travel
https://www.airbus.com/en/newsroom/news/2022-03-this-a380-is-the-latest-to-test-100-saf
https://www.airbus.com/en/newsroom/news/2022-03-this-a380-is-the-latest-to-test-100-saf
https://www.atr-aircraft.com/presspost/first-flight-in-history-with-100-sustainable-aviation-fuel-on-a-regional-commercial-aircraft/
https://climatechampions.unfccc.int/wp-content/uploads/2022/11/heathrow_smi_saf-pocket-guide.pdf
https://climatechampions.unfccc.int/wp-content/uploads/2022/11/heathrow_smi_saf-pocket-guide.pdf
https://climatechampions.unfccc.int/wp-content/uploads/2022/11/heathrow_smi_saf-pocket-guide.pdf
https://boeing.mediaroom.com/2023-02-15-Boeing-Doubles-Sustainable-Aviation-Fuel-Purchase-for-Commercial-Operations,-Buying-5-6-Million-Gallons-for-2023#assets_20295_131213-117:21245
https://www.prnewswire.com/news-releases/united-becomes-first-us-airline-to-sign-agreement-to-purchase-sustainable-aviation-fuel-overseas-301543138.html
https://www.prnewswire.com/news-releases/united-becomes-first-us-airline-to-sign-agreement-to-purchase-sustainable-aviation-fuel-overseas-301543138.html
https://c212.net/c/link/?t=0&l=en&o=3770300-1&h=662026670&u=https%3A%2F%2Fwww.pnnl.gov%2F&a=Pacific+Northwest+National+Laboratory
https://c212.net/c/link/?t=0&l=en&o=3770300-1&h=662026670&u=https%3A%2F%2Fwww.pnnl.gov%2F&a=Pacific+Northwest+National+Laboratory
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Québec’s SAF+ Consortium 
intends to be a major player 
in this growing market. During 
his briefing to the Clean & 
Prosperous Institute delegation, 
Jean Paquin noted that while the 
aviation sector’s share of global 
greenhouse gas emissions is 
relatively small now, as other 
sectors decarbonize, aviation’s 
share will expand to over 20%  
by 2050. 

Climate change and flying: what share of global CO2 emissions come from aviation

That is, unless the airline industry pivots to SAF, including Paquin’s “Pollution-to-solution” technology:

Graphic from SAF+ Consortium safplusconsortium.com

For more about how SAF+ is 
made, watch this 3-minute video

https://www.youtube.com/watch?v=hFlFE2kfPxQ
http://safplusconsortium.com
https://www.youtube.com/watch?v=hFlFE2kfPxQ
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Shortly after our tour of the 
SAF+ pilot plant, the Consortium 
attended the Paris Air Show where 
they announced that beginning in 
2030 they’ll supply SAF to the Air 
France-KLM Group.

While Québec works to develop its 
sustainable aviation fuel supply 
chain, Washington state – led by 
several of the government and 
business leaders in the study 
mission delegation – worked 
to leverage its abundance of 
aerospace innovation,  clean 
energy, and sustainable feedstocks 
toward a leadership position in the 
emerging SAF industry.

Washington state now offers 
a per-gallon SAF Business & 
Occupation tax credit, thanks 
to Representative Andy Billig’s 
Washington Senate Bill 5447, 
which also passed the House 
and was signed into law by 

Governor Inslee in early May, 
2023.  Qualifying fuel will receive 
$1 per gallon plus $0.02 for each 
additional 1% reduction beyond 
50%, capped at $2. 

“Our state is already at the 
forefront of the aviation industry, 
and we should also be a leader in 
the development of cleaner fuels 
for those same airplanes,” said 
Billig in a statement. “This is a 
market just waiting to be tapped. 
There are potentially hundreds of 
family wage jobs and wonderful 
opportunities for businesses in 
this emerging industry, and we’re 
just now scratching the surface.”

The legislation implemented 
key recommendations from the 
Washington State University 
Sustainable Aviation Biofuels Work 
Group December 2022 Final Report.

In Washington, D.C., the U.S. 

Department of Energy is leading 
a government-wide strategy for 
scaling up new technologies 
to produce SAF, with a goal 
of meeting 100% of domestic 
aviation fuel demand with 
sustainable fuel by 2050. That 
initiative aims to boost SAF 
production to at least 3 billion 
gallons/year by 2030 and wean 
the sector off petroleum-based 
jet fuel completely by producing 
35 billion gallons/year of SAF by 
2050. According to Secretary of 
Energy Jennifer Granholm, “Not 
only is Sustainable Aviation Fuel 
critical to decarbonizing the airline 
industry and reaching our climate 
goals, but this plan will help 
American companies corner the 
market on a valuable emerging 
industry.”  The Department 
of Energy is supporting SAF 
development with IRA-funded 
grants and tax incentives.

Inside SAF+ Consortium’s pilot plant in Montréal

https://safplusconsortium.com/blog/saf-consortium-signs-a-memorandum-of-understanding-with-air-france-klm-group-for-e-saf-supply/
https://www.bizjournals.com/seattle/news/2023/02/08/washington-top-region-for-aerospace-production.html?utm_source=st&utm_medium=en&utm_campaign=inno&ana=e_n&utm_content=ps
https://s3.wp.wsu.edu/uploads/sites/2180/2022/12/2022-12-01-SABWG-REPORT.pdf
https://s3.wp.wsu.edu/uploads/sites/2180/2022/12/2022-12-01-SABWG-REPORT.pdf
https://s3.wp.wsu.edu/uploads/sites/2180/2022/12/2022-12-01-SABWG-REPORT.pdf
https://www.energy.gov/articles/doe-releases-roadmap-achieve-carbon-neutral-aviation-emissions
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FROM FAST COMPANY:
A STARTUP CALLED TWELVE IS BUILDING THE U.S.’S FIRST 
LARGE-SCALE FACTORY TO MAKE JET FUEL FROM CO2 IN 
WASHINGTON STATE. BY NEXT YEAR, ALASKA AIRLINES  
PLANS TO BUY THE FUEL.

On the site of a former sugar beet mill in Moses Lake, Washington, a 
startup called Twelve is building a very different type of factory: one of 
the first to make jet fuel from CO2 and renewable electricity.

FROM THE SEATTLE TIMES:
NEW $800M SUSTAINABLE AVIATION FUEL PLANT PLANNED 
FOR WASHINGTON STATE. 

Dutch company SkyNRG has chosen Washington state to locate a major 
new biogas plant that will produce sustainable aviation fuel — a key part 
of the airline world’s push to decarbonize flying.

FROM WSUTC NEWS:
WASHINGTON STATE UNIVERSITY TRI-CITIES AND SNOHOMISH 
COUNTY WILL PARTNER TO BRING A PROPOSED RESEARCH 
AND DEVELOPMENT CENTER FOR SUSTAINABLE AVIATION 
FUELS TO LIFE. 
Snohomish County officials announced Tuesday plans for a $6.5 
million Sustainable Aviation Fuel (SAF) Applied Research and 
Development Center located at Paine Field in Snohomish County. 
The first-of-its-kind center will offer fuel testing, fuel finishing and the 
world’s first fuel repository.

FROM THE NORTHERN LIGHT:
BP PLANNING FOR $1.5 BILLION GREEN INVESTMENT  
AT CHERRY POINT.

BP’s Cherry Point Refinery could be subject to a $1.5 billion investment that 
would make the Whatcom County facility a future hub for green energy. 

So…will future study mission delegations fly on commercial jets 
powered by sustainable aviation fuel? Almost certainly. 

And maybe…  
on a Boom Supersonic! 

With federal and state government assistance, Washington state SAF producers are making headlines. 

https://www.fastcompany.com/90921721/twelve-factory-captured-co2-1-million-gallons-of-jet-fuel-sustainable-aviation-fuel
https://www.seattletimes.com/business/boeing-aerospace/new-800m-sustainable-aviation-fuel-plant-planned-for-washington-state/
https://www.thenorthernlight.com/stories/bp-planning-for-15-billion-green-investment-at-cherry-point,24879
https://tricities.wsu.edu/wsu-tri-cities-bsel-heyne-tapped-to-guide-development-of-snohomish-county-sustainable-aviation-fuel-rd-center/


26  

INNOVATIVE VEHICLE INSTITUTE (IVI) AND NOVA BUS & Propulsion Québec

WHAT DID QUÉBEC TEACH US 
ABOUT R&D?
A highlight of the trip was the visit 
to the Innovative Vehicle Institute 
(IVI) on the outskirts of Montréal.

When the delegation pulled into 
the IVI parking lot, it seemed that 
just about every parking space 
had an EV charger. And that 
stands to reason, as IVI sees its 
mission as a vehicle innovation 
catalyst to be “helping companies 
develop new technology, and 
helping consumers adopt new 
technology”.

One of many specialized research 
centers across Canada, IVI is 
a non-profit founded by the 
government of Canada, but 
funded by projects contracted 
with private companies. Among 
the projects we heard about were:

The electrification of school 
buses, described by our hosts as 
“a home run”. Their client for this 
project was Lion Electric, Québec-
based manufacturer of trucks 
and buses.
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Another project was completed for Québec’s Elmec: A 
prototype autonomous and electric agricultural robot.

We got to see a heavy-duty all-electric dump truck in 
action – utilizing an IVI-developed electric propulsion 
system adapted to the difficult conditions of 
Canada’s open-pit mining industry. Describing this 
project, IVI says, 

 Within the next 20 years, all mines will be in 
the process of eliminating diesel vehicles, as 
they represent a considerable operating cost 
and are the source of a significant portion 
of their greenhouse gas emissions. Several 
manufacturers have already proposed electric 
versions of on-road vehicles that are not adapted 
to Canadian open-pit mining conditions or 
intended for underground operations. Indeed, this 

extremely harsh environment requires adequate 
technologies capable of performing in very cold 
climatic zones.

 As part of this project, IVI and its industrial 
partners, Adria, TM4, Nouveau Monde Graphite 
(NMG), Fournier et Fils, and the NRC have 
joined forces to design and develop an electric 
propulsion system specifically adapted to heavy 
mining vehicles. The development of this solution 
also involves the design and development 
of a high-power battery system technology 
and a fast charging infrastructure adapted to 
mining operations. The type of vehicle used for 
this project is a 40 ton dump truck produced 
by Daimler Western Star model 6900XD. The 
solutions being developed will be tested at NMG’s 
new site.

Another vehicle 
that caught our 
eye while touring 
the IVI facility was 
the CAFU mobile 
charging van.
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Dubai’s CAFU partnered with IVI to design and 
build the prototype CAFU En Charge mobile electric 
vehicle charger and app, and it is now being tested 
as a commercial service on the streets of Montréal. 
The service is described in this one-minute video:

“We had the whole world to go to… ” said Jean-
François Lapierre, Senior Vice President International 

and Head of Special Projects at CAFU, in an interview 
with Electric Autonomy. “But ultimately what clinched 
the deal was seeing how impressive the clean 
transportation ecosystem is in the province and the 
expertise it has in developing EV innovations.”

The power of a clean transportation ecosystem and 
world-class expertise in clean technology innovation 
to attract business investment validated the 
perspective of many in the study mission delegation.

Québec advances its clean transportation 
ecosystem with Propulsion Québec, a non-profit, 
government-supported, membership-model, 
collaboration cluster for electric and smart 
transportation. The study mission delegation was 
briefed by Propulsion Québec’s Romain Gayet, 
Director of Commercialization & Supply Chain, 
on their Ambition EST 2030 Electric and Smart 
Transportation ecosystem roadmap. This is an 
acceleration plan that aims to make Québec a world 
leader in electric and smart transportation by 2030.

WHAT DO YOU THINK?
Please let us know your thoughts on how Washington should move forward.

 EMAIL info@cleanprosperouswa.com

https://www.cafu.ca
https://electricautonomy.ca/2023/03/26/cafu-mobile-ev-charger-world-premier-quebec/
https://propulsionquebec.com/en/
https://propulsionquebec.com/en/ambition-2030-est/
https://propulsionquebec.com/en/ambition-2030-est/
https://www.cafu.ca
https://propulsionquebec.com/en/ambition-2030-est/
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https://www.cleanprosperousinstitute.org
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