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Energy and Economy 
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Unconventional Oil and Gas – Everything has Changed 

EIA Monthly Energy Review 9/2014 

http://www.eia.gov/totalenergy/data/monthly/pdf/mer.pdf 



5 

Shale Gas Production 

Ref: http://www.eia.gov/petroleum/drilling/pdf/marcellus.pdf 

• US Shale Gas Production 

• Production quadrupled 2 years 
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Estimated US Energy Use 2013 



7 

Estimated US Carbon Emissions 2013 



US Energy Sources … Fossil Fuels ~82% 

$/ MM BTU* 

% US 

CO2/BTU 

Opportunity 

4.3 

Gas Oil Coal 

12 2.4 

27% 36% 19% 11% 

50% 70% 100% ~0% 

*Cost of fossil fuels at electricity generating plant 2013, U.S. Energy Information Administration / Monthly Energy Review September 2014 page 129 

7% 

~0% 

Biomass 

Solar 

Wind 

Geothermal 

Nuclear 

Hydro 
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Public Policy … New Boundary Conditions 

Clean Water Act 



Source: Professor Roland Clift, Centre for Environmental Strategy (CES), University of Surrey;  www.surrey.ac.uk 

Sustainability 



Which is More “Sustainable” ? 

Paper Bag 
(Recycled 
Content) 

Plastic 
Bag 



Impact Summary of Various Bag Types 
(Carrying Capacity Equivalent to 1000 Paper 

Bags) 

Paper  

(30% Recycled 

Fiber) 

Polyethylene 

Total Energy Usage (MJ) 2,622 763 

Fossil Fuel Use (kg) 23.2 14.9 

Municipal Solid Waste (kg) 33.9 7.0 

Greenhouse Gas Emissions (CO2 Equiv. Tons) 0.08 0.04 

Fresh Water Usage (Gal) 1,004  58 

Landfill Half-Life Short ? 

Sources:  
• “Bag fact sheet”, American Chemistry Council  
• “ Life Cycle Assessment for Three Types of Grocery Bags - Recyclable Plastic; Compostable, Biodegradable 
Plastic; and Recycled, Recyclable Paper “,  Boustead Consulting & Associates Ltd 

Footprint for Paper and Plastic Bags 



Life Cycle Assessment 

Source:  EPA,  http://www.epa.gov/statelocalclimate/images/flow_chart_life_cycle_big.jpg 



Summary – Push to the “A” Box 

Green but 
“Poor” 

Bad 
Short term  
“Rich” 

Profit, ROI Base Improve 

Base 

Improve 

Sustainability 

Performance 

B 

A C 

D 

• “Shale Gas - new major investments, environmental improvement 

• Sustainability – an evolving change to boundary conditions for solution 

• Innovation – push for the         box ;   technology (solution) <-> Need (market) A 
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Chemicals – Shell Cracker 

Ref: http://stateimpact.npr.org/pennsylvania/tag/ethane-cracker/ 

Potential New 

Chemicals Investment 
Local / Global 



A 
Inputs 

Waste 

Emissions 

Products 

B Inputs 

Waste 

Emissions 

Products 

C Inputs 

Waste 

Emissions 

Products 

Total 

Life Cycle Assessment – Horizontal not Vertical 
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Delta Jet Fuel Sourcing 

• Invest ~150 MM$ 

 

• Savings ~ 300 MM$ 

 

• System savings 

 

Ref: http://www.businessinsider.com/delta-airlines-fuel-prices-2014-8 

http://www.upi.com/Business_News/Energy-Resources/2014/07/21/Delta-sources-Bakken-crude-for-Pa-

refinery/5281405951764/ 

http://www.businessinsider.com/delta-airlines-fuel-prices-2014-8
http://www.businessinsider.com/delta-airlines-fuel-prices-2014-8
http://www.businessinsider.com/delta-airlines-fuel-prices-2014-8
http://www.businessinsider.com/delta-airlines-fuel-prices-2014-8
http://www.businessinsider.com/delta-airlines-fuel-prices-2014-8
http://www.businessinsider.com/delta-airlines-fuel-prices-2014-8
http://www.businessinsider.com/delta-airlines-fuel-prices-2014-8
http://www.businessinsider.com/delta-airlines-fuel-prices-2014-8
http://www.businessinsider.com/delta-airlines-fuel-prices-2014-8
http://www.businessinsider.com/delta-airlines-fuel-prices-2014-8
http://www.businessinsider.com/delta-airlines-fuel-prices-2014-8
http://www.businessinsider.com/delta-airlines-fuel-prices-2014-8
http://www.businessinsider.com/delta-airlines-fuel-prices-2014-8
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Transportation Fuel – Natural Gas 

Ref:  http://www.pickensplan.com 



Transportation Example 

Ref: http://www.linde-gas.com/en/innovations/hydrogen_energy/index.html 

Technology 

 

• Compressed Natural Gas (CNG) 

• Liquefied Natural Gas (LNG) 

• Dimethyl Ether (DME) 

• Hydrogen 

 

• Gas to Liquids 

Network 

 

• Production, distribution 

• Fueling stations 

• Vehicles: car, rail, marine … 

 

Natural 

Gas 



Information Technology Example 

Technology Network 

Infrastructure, standards 
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Natural Gas Growth 

Technology • Projects that have direct financial return 

• Power generation 

• Novel supply chain investments 

• Residential and industrial conversion 

Risk, Unknown • Long term price of natural gas 

• Sustainability – regulation, emissions, water 

• High capital – risk 

Network • Need coordinated supply chain investment 

• Transportation fuels - infrastructure 

• H2, CNG, LNG, DME 

• GTL 



Emissions 

A 
Inputs 

Waste 

Total 

System Level – Sustainability and Profit 

Emissions 

A 
Inputs 

Waste 

Emissions 

A Energy 

Waste 

• System Level Benefits 

• Operating Expense 

• Capital Expense 
$’s 
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• Technology – create new opportunity 

• System level thinking 

• Profitability and Sustainability 
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Penn State – Institute for Natural Gas Research 

Penn State 
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Utilization and 

Chemical 

Conversion 

Stakeholders 

Other 

External 

• Business 

• Public 

• NGO’s 

• … 

Internal 

• Students 

• Faculty 

• Penn State 
Supply Chain 

Access Penn State Capabilities Across the University 

Connect with External Markets and Stakeholders 
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Thank You! 


