
Shale liquid and gas production has already begun to transform the US energy system, but 
continues to face new challenges as it grows. These include the need to increase production 
rates and recovery factors, the need to reduce drilling and lifting costs, and the need to reduce 
environmental consequences such as water use, flaring, or induced earthquakes. Many of 
these challenges can be managed through application of advanced technology, including high-
performance computing, advanced materials (e.g., smart proppants or alternative drilling fluids), 
improved geophysics, and novel stimulation technologies. These technologies show immense 
promise and could help enhance production and environmental stewardship  and efficient use of 
a critical national resource. 
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