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270 researchers lead in delivering safe, secure, clean, 
reliable energy for the world 
Canada First Research Excellence Fund for University of Calgary’s Global Research Initiative in Sustainable Low 
Carbon Unconventional Resources 

The global population will reach nine billion people by 2040. Even if per capita energy use is successfully reduced, 
world energy demand is predicted to be 1.5 times greater than it was in 2012. 

This growth – and the need for climate-neutral energy production and consumption – means the global energy 
system must undergo a fundamental transformation. The University of Calgary’s research in unconventional oil 
recovery, already one of the largest programs in the world, will take an even larger role in developing and sharing 
the next generation of energy innovations the planet so urgently needs with the newly announced investment of 
$75 million by the Government of Canada. 

The University of Calgary CFREF program builds on the world-leading Eyes High research strategy, Energy 
Innovations for Today and Tomorrow. Launched in 2013, this ambitious approach represents the collaborative 
excellence of 270 researchers who are advancing discovery and innovation across all disciplines and energy 
challenges with a clear focus on knowledge translation and policy creation.  
 
 
Innovations for climate-neutral and environmentally responsible development  

With world-leading researchers, collaborating with key partners in Canada and around the world, the University of 
Calgary’s strategy tackles the high viscosity of heavy oil and bitumen, and the extremely low permeability of tight oil 
and gas reservoirs, with recovery processes that will have much less environmental impact than current 
technologies. The university will also address post-extraction carbon emissions by developing and testing, at field-
scale, new CO2 storage and conversion methods. This CFREF will enable a truly game-changing initiative to extract 
energy from Canada’s vast petroleum resources – while leaving the carbon in the ground.  Researchers are 
targeting these issues through: 

1. Nanoparticle-enabled processes that will lead to more energy production from a smaller carbon footprint. 
2. Leveraging living microbial communities as allies for eliminating CO2 emissions and finding new pathways for 

energy conversion. 
3. Leveraging new imaging techniques to see the smallest picture at the nano-scale and the biggest picture in the 

sub-surface so that laboratory discoveries translate to much less environmental impact in the real world. 
The key elements of the university’s research include:  
• Reduce the amount of energy and water used to decrease oil viscosity by combining novel materials, well 

configurations, and chemical transformations, via innovative, moderate-temperature, catalytic/biological routes. 
• Recover viscous oil more efficiently, by combining new and nanomaterial-enhanced geophysical imaging 

strategies with coupled reservoir/wellbore/fluid chemistry monitoring and simulation, to create next-generation 
control systems. 



 
 
• Reduce the environmental impacts of hydraulic fracturing, by adaptively controlling fracture growth in 

selectively targeted reservoir interval—using novel diagnostics, geophysical data, materials and fluids 
demonstrated at the university’s unique field-research site.  

• Recover more oil within the same development footprint for tight reservoirs, by deploying novel combinations of 
fluids, materials and innovative fracturing stages.  

• Eliminate CO2 emissions to the atmosphere, by extracting alternative energy carriers from reservoirs and 
exploiting low-temperature mixed catalysis (metals, oxides, and subsurface microbial communities), 
electrochemistry and nanomaterials to achieve in situ energy transformations. 

• Reduce the amount of energy and materials needed for CO2 capture and conversion, by greatly increasing the 
activity, longevity, economy and scalability of recently demonstrated catalytic, electrochemical and microbial 
routes from CO2 to CO and fuels, and combining them with novel materials and coupled capture processes. 

 
Leadership for Canada’s sustained economic prosperity and community development  

The University of Calgary is one of the leading academic institutions in Canada with the scale, depth and diversity of 
research capacity and facilities to address Unconventional Hydrocarbon Resource (UHR) challenges and 
opportunities. This capacity, coupled with the strengths of global collaborations and partnerships with Innovate 
Calgary, SAIT and with industry and government agencies, ensures continuity between the discovery and 
commercialization of innovation technologies.   
 
This approach also offers the ideal training ground for emerging global leaders in energy.  Since the launch of our 
energy strategy in 2013, we have trained over 500 students and 100 post-doctoral scholars.  
 
Research leaders and areas of focus 

• Steven Bryant: Pioneering research in nanoparticles for subsurface reservoir engineering and geological CO2 storage.  
• Chris Clarkson: Advanced reservoir characterization for fluid flow, hydraulic fracturing and recovery simulation.  
• David Eaton: Improved micro-seismic monitoring of earth processes and technology development for hydraulic 

fracturing.   
• Bernhard Mayer: Environmental impact of shale gas development and the advancement of carbon capture and 

storage. 
• Ian Gates: reservoir engineering for lowering emissions for in situ oil sands recovery.  
• Steve Larter: Petroleum geology and microbial biodegradation for carbon management. 
• Pedro Pereira: Bitumen upgrading through nano-catalysis. 
• Warren Pier: Catalytic reactions for CO2 reduction. 
• Marc Strous: Petroleum microbiology for energy bioengineering and carbon capture. 
• Gerrit Voordouw: Subsurface microbial communities for greener extraction of hydrocarbon energy and for carbon 

capture and storage.  
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About the University of Calgary 
The University of Calgary is making tremendous progress on its journey to become one of Canada's top five research 
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universities, where research and innovative teaching go hand in hand, and where we fully engage the communities we 
both serve and lead. This strategy is called Eyes High, inspired by the university's Gaelic motto, which translates as 'I will 
lift up my eyes.' 
 
For more information, visit ucalgary.ca. Stay up to date with University of Calgary news headlines on Twitter @UCalgary. 
For details on faculties and how to reach experts go to our media centre at ucalgary.ca/news/media. 
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