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CIRAIG 
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C I RA I G … le ad ing  L C M  s inc e  2 0 0 1  

TRAINING RESEARCH TRANSFER COMMUNICATIONS 

In collaboration with its partners, conduct a leading edge research on  
life cycle thinking methods and tools with the purpose of helping  

to solve the complex challenges of sustainability 



L EA D I N G  REFEREN C E  I N  S U S T A I N A B I L I T Y  A S S ES S MEN T  

• OPERATIONAL EFFICIENCY 
• STRATEGIC POSITIONING 
• RISK MANAGEMENT 

INFORM STRATEGIC DECISION MAKING 
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I N T ERN A T I O N A L  N ET W O RK  
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I N S T I T U T I O N A L  
 
 
 
 
 

 
 
 
 
 



C O L L A B O R A T I N G  W I T H  C I R A I G  

CIRAIG’S MAIN RESEARCH UNIT 
• FIRST MANDATE: 2007-2011 
• SECOND MANDATE: 2012-2016 
• THIRD MANDATE: 2017-2021 

INTERNATIONAL 
LIFE CYCLE 
CHAIR 

 
SPECIFIC 
MANDATES 

 

SPECIFIC MANDATES 
• FUNDAMENTAL RESEARCH 
• APPLIED RESEARCH 
• TRAINING 



INTERNATIONAL 
LIFE CYCLE 
CHAIR 

C O L L A B O R A T I N G  W I T H  C I R A I G  
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CIRAIG’S MAIN RESEARCH UNIT 
• FIRST MANDATE: 2007-2011 
• SECOND MANDATE: 2012-2016 
• THIRD MANDATE: 2017-2021 



SPECIFIC 
MANDATES 

C O L L A B O R A T I N G  W I T H  C I R A I G  
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SPECIFIC MANDATES 
• FUNDAMENTAL RESEARCH 
• APPLIED RESEARCH 
• TRAINING 

ENERGY SECTOR 

http://www.mtq.gouv.qc.ca/portal/page/portal/1349B331FE9D71D8E04400144F0104BD
http://www.ctgn.qc.ca/default.aspx
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O PERATIONAL  R ESEARCH  G ROUNDED   
IN  TODAYS ’ S  ENERGY  C HALLENGES  

 
A G L IMPSE  ON  OUR  P ROJECTS  



L I F E  C Y C L E  A S S E S S M E N T  ( L C A )  A S  A N  A C C O U N T I N G  E X E R C I C E  

• LCA translates the inputs and outputs of a product over its life cycle into 
environmental impact indicators 

 

• LCA is a scientific tool which follows the ISO 14040:44 standard.  



• S H A L E  G A S  S T U D Y  

• N A T U R A L  G A S  V S  C O A L  S U P P L Y  C H A I N  

• C O N V E N T I O N A L  V S  1 0 0 %  E L E C T R I C  C A R S  I N  Q U E B E C  

• O T H E R  R E C E N T  S T U D I E S  
 

 

A  F E W  P R O J E C T S  



• E X C T R A C T I N G  S H A L E  G A S  I N  
Q U E B E C  

S H A L E  G A S  S T U D Y  ( 2 0 1 2  –  2 0 1 3 )  

-50.0 -40.0 -30.0 -20.0 -10.0 0.0 10.0 20.0 30.0

Sc conv. gaz de schiste

Sc conv. Charbon Russie

Sc conv. Charbon Europe

Sc conv. GNC Russie

Sc conv. GNC Europe

Sc conv. GNL

Subst Charbon Russie

Subst Charbon Europe

Subst GNC Russie

Subst GNC Europe

Subst GNL

Santé humaine (×10-7 DALY)

• S T R AT E G I C  P O S I T I O N N I N G  
O N  S H A L E  G A S  H O L D I N G S  
I N  Q U E B E C  

• I P I E C A  C O P  2 1  
E V E N T  

• P E R F  E V E N T  I N  
M O N T R E A L  



• N A T U R A L  G A S  A N D  C O A L  
S U P P L Y  C H A I N S  ( E U ,  A S I A )  

• E L E C T R I C I T Y  P R O D U C T I O N   

N A T U R A L  G A S  V S  C O A L  S U P P L Y  C H A I N S  ( 2 0 1 5 - 2 0 1 6 )  

• S T R AT E G I C  P O S I T I O N N I N G   

• M A R K E T I N G  T O O L  

• C N B C  I N T E R V I E W  

• ~ 3 3 0  D O W N L O A D S  



C O N V E N T I O N A L  V S  1 0 0 %  E L E C T R I C  V E H I C L E S  ( 2 0 1 6 )   
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• U S E  O F  E L E C T R I C I T Y  T O  
R E D U C E  G H G  E M I S S I O N S  

• N U M E R O U S  I N T E R V I E W S  

• C A N A D A ’ S  R E P R E S E N TAT I V E  
O N  A N  I N T E R N AT I O N A L  
E L E C T R I C  V E H I C L E  
TA S K F O R C E  

• A R E  1 0 0 %  E L E C T R I C  
C A R S  O N LY  A S  G R E E N  A S  
T H E  E L E C T R I C I T Y  M I X ?   



O T H E R  R E C E N T  S T U D I E S  ( 2 0 1 6  –  2 0 1 8 )  
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• A S S E S S M E N T  O F  E N E R G Y  T R A N S I T I O N  S C E N A R I O  I N  Q U E B E C  
W H E R E  P O W E R  G E N E R A T I O N  I S  A L R E A D Y  9 9 %  R E N E W A B L E  

 

 

• A L T E R N A T I V E  F U E L S  S T U D I E S  

 

 

• I N - D E P T H  S T U D I E S  O F  C C S / C C U  ( I N C L U D I N G  E C O N O M I C  
A S P E C T S )  
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WHAT’S  NEXT? 



17 

Average daily travel: 

40 km 

Less flexibility in term 

of time and location 

+  

Resources depletion  

+   

Important investments 

Resources depletion  

+  

Environmental (notably health issues).  

+ 

 Infrastructure investments 

 +  

Electricity generation 

+  

Possible energy storage 

M O B I L I T Y :  T H E  C H A L L E N G E  
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2 to 8 times the 

resources required in 

2010 

R E S O U R C E  D E P L E T I O N :  T H E  C H A L L E N G E  
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• Q U A N T I TAT I V E  B A S E D  R E G I O N A L  T R A N S P O R T  S T R AT E G Y  
F O R  M O B I L I T Y  –  PA S S E N G E R S  A N D  G O O D S  ( I N C L U D I N G  
D I R E C T  A N D  I N D I R E C T  C O N S E Q U E N C E S )  

• A L L  T R A N S P O R T  O P T I O N S  

• A L L  P O S S I B L E  F U E L  S U P P L I E S  

C O N T R A I N T S :   

• D I S TA N C E / T R A V E L  T I M E  

• E C O N O M I C  

• L C A  E N V I R O N M E N TA L  
I N D I C AT O R S  ( + N O I S E )  

• P R O S P E C T I V E  

• U S E R ’ S  B E H A V I O R  

• B E T T E R  U N D E R S TA N D I N G  O F  S E L E C T I N G  A  M E A N  O F  
T R A N S P O R TAT I O N  

• B U I L D  T H E  C A S E  F O R  T H E  P O L I C Y  M A K I N G  T O WA R D S  
S U S TA I N A B L E  M O B I L I T Y  

M O B I L I T Y :  T H E  P R O P O S A L  



• Streamlining carbon footprints in LCA for regulatory purposes 
 

• Including incidents in LCA 
 

• Carbon capture 
 

• New fuels production processes comparison: hydrogen, renewable natural 
 gas, 3rd and 4th generation biomass 
 

• Residential sector project 
 

• Industrial sector project (including circularity) 
 

• Smart cities 
 

• Dynamic assessment 
 

• Uncertainty assessment 

 

Other projects 
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CONCLUDING  REMARKS  



• CIRAIG: a center of excellence 

 

• Has the confidence of numerous (successful) international companies and 
governmental entities 

 

• Who applies state of the art research to industrial/society’s needs 

 

• Who uses life cycle thinking to environemental, economic, and social 
assessments 

 

• Has the experience to support successful energy transitions 

 

 

Concluding remarks 
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KEY CONTACTS 
 

• PR RÉJEAN SAMSON 

GENERAL MANAGER 

 

• SOPHIE FALLAHA, ING., MSC 

EXECUTIVE DIRECTOR  

SFALLAHA@POLYMTL.CA 

+1.514.340.4987 

 

• PIERRE-OLIVIER ROY, B. ING., PHD 

LEAD ENERGY 

T HANK  YOU  !  

mailto:sfallaha@polymtl.ca
mailto:sfallaha@polymtl.ca
mailto:sfallaha@polymtl.ca
mailto:sfallaha@polymtl.ca
mailto:sfallaha@polymtl.ca
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QUESTIONS? 



LIFE CYCLE APPROACH 

25 



DEDICATED PARTNERS 
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