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Figure A-18  Residential Natural Gas Demand 

 

 

 
Figure A-19  Residential Purchased Electricity Demand 
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Figure A-20  Commercial Natural Gas Demand 

 

 

 
Figure A-21  Commercial Purchased Electricity Demand 
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A.6.5 Total Energy Expenditure 

Figure A-22 and Figure A-23 show that in every scenario, total energy expenditures fall due to the 
financial incentives for higher efficiency equipment in Scenarios PR1 and AE50.   

In the residential market, total energy expenditures in PR2 and PR3 cases decline less than PR1 as 
the improvements in thermal envelope performance and increases in appliance efficiency due to R&D 
offset energy expenditures by electricity in favor of lower-cost gas technologies.  

In the commercial markets, PR2 includes a switch from first-cost to life-cycle cost analysis, favoring 
gas technologies.  The AE50 change is largely driven by incentives in the opposite direction. 
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Figure A-22  Residential Total Energy Expenditure 
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Figure A-23  Commercial Total Energy Expenditure 
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A.6.6 Generation Impacts 

Figure A-24 through Figure A-26 show that early-stage generation reduction primarily impacts coal 
plants with later-stage reduction impacting nuclear power for all scenarios.  For PR3, the net reduction in 
generation in 2030 is 200K GWh.   

Figure A-27 shows that in the electric scenario, generation increases in all time horizons, reaching a 
maximum of 280 K GWh in 2030.  The primary source is coal-fired power plants, then natural gas 
generation. 
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Figure A-24  Generation Impacts:  PR1 

 

 

 
Figure A-25  Generation Impacts:  PR2 
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Figure A-26  Generation Impacts:  PR3 

 

 

 
Figure A-27  Generation Impacts:  AE50 
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A.6.7 Power Generation 

Figure A-28 and Figure A-29 show that the natural gas options reduce generation and capacity needs 
from the baseline.  The largest reduction comes from PR3 – incentives plus changes in bias and thermal 
envelope improvements plus R&D investments.   

 

 
Figure A-28  Electricity Generation 
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Figure A-29  Generating Capacity 



Validation of Direct Natural Gas Use to Reduce CO2 Emissions 
 

 Page 53 

A.6.8 Total Energy Production 

Figure A-30 shows that total energy production follows the decline in consumption over time.  
Figure A-31 through Figure A-33 show that increases in production for scenario PR2 favor natural gas 
and biomass in the 2010-2020 timeframe.  In the AE50 electric scenario, the fuel source for production 
favors coal at the expense of natural gas. 
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Figure A-30  Total Energy Production 
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Figure A-31  Dry Natural Gas Production 
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Figure A-32  Coal Production 
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Figure A-33  Biomass Production 
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A.6.9 Energy Prices 

Residential and commercial customers will incur only moderate increases in natural gas prices as a 
result of direct energy use under all scenarios. 

Figure A-34 and Figure A-35 show that in the residential market, PR1-PR3 scenarios show slightly 
higher energy prices relative to baseline.  Natural gas prices grow slightly by $0.50 per million Btu above 
the baseline, or about 3.7% higher than 2010 prices.   Residential electric prices also show an increase of 
$0.50 per million Btu or about a 1.6% increase from 2010. 

Figure A-36 and Figure A-37 show that in the commercial market, natural gas prices rise about 1% 
and electric prices decline about 2% relative to the Reference Case under PR1-PR3 scenarios.  In the 
electric case, natural gas prices decline 5% due to lower demand, while electric prices are unchanged 
relative to the Reference Case. 
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Figure A-34  Residential Natural Gas Prices 
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Figure A-35  Residential Electricity Prices 
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Figure A-36  Commercial Natural Gas Prices 
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Figure A-37  Commercial Electricity Prices 

 
 
A.6.10 Residential Natural Gas Consumption 

Figure A-38 and Figure A-39 show that residential natural gas consumption is higher under PR3 in 
all regions compared to the baseline.  In the aggregate, PR2 and PR3 show an increase over the baseline 
due to changes in bias and new technology development.  In 2030, the greatest consumption,1.4 Tcf , is in 
the East North Central region, followed by Mid-Atlantic and Pacific regions.   

Under the electric scenario, natural gas consumption decreases by about 50% in the residential 
markets. 
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Figure A-38  Residential Natural Gas Consumption 2030 
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Figure A-39  Residential Natural Gas Consumption 2030 - Change from Reference Case 
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A.6.11 Commercial Natural Gas Consumption 

Figure A-40 and Figure A-41 show commercial natural gas consumption is less impacted under PR1-
PR3 scenarios because there is less flexibility in fuel choice.   

The Middle Atlantic and South Atlantic regions benefit the most from scenario PR3 increases in 
natural gas consumption in the commercial sector due to substitution of natural gas for electric 
technologies.   

 In the AE50 scenario there are fewer options to substitute electric for natural gas and existing gas 
technologies did not benefit from the efficiency improvements in PR3, thus natural gas consumption in 
the commercial sector is the highest in the AE50 scenario.   
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Figure A-40  Commercial Natural Gas Consumption 2030 
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Figure A-41  Commercial Natural Gas Consumption 2030 - Change from Reference Case 
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A.6.12 Scenario Impact by Census Region 

Figure A-42 through Figure A-50 show that the impact of the three gas scenarios and one electric 
option by census region varies significantly.  The South Atlantic and East South Central regions are the 
prime beneficiary of the investments and attitude changes in the gas scenarios as they increase demand for 
natural gas.  This trend mirrors population growth and the demand for cooling technologies such as 
natural gas heat pumps. 

The North Central and Mid-Atlantic regions are most negatively impacted in terms of natural gas 
demand, mirroring efficiency and thermal envelope improvements in traditional heating climates. 

The electric case, AE50, shows the largest impact in the East North Central region followed by the 
Pacific and then Mid-Atlantic regions, the two regions with the greatest gas consumption. 
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Figure A-42  Natural Gas Demand 2030 - New England 
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Figure A-43  Natural Gas Demand 2030 - Mid Atlantic 
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Figure A-44  Natural Gas Demand 2030 – E. North Central 
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Figure A-45  Natural Gas Demand 2030 - W North Central 

 

 

-200

-100

0

100

200

300

400

PR1 PR2 PR3 AE50

B
C

F

Census Division 5:  S. Atlantic

NG Demand:  Change from Reference Case (2030)

 
Figure A-46  Natural Gas Demand 2030 - S Atlantic 
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Figure A-47  Natural Gas Demand 2030 - E South Central 
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Figure A-48  Natural Gas Demand 2030 - W South Central  
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Figure A-49  Natural Gas Demand 2030 – Mountain 
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Figure A-50  Natural Gas Demand 2030 - Pacific 
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A.6.13 Electric Space Heating by Region- Stock and Efficiency  

Figure A-51 and Figure A-52 display electric resistance furnace data by census region regarding both 
stock and average annual electricity usage.  By region, the number of electric resistance furnaces increase 
as Heating Degree Days (HDD) decrease.  So, although New England homes with electric resistance heat 
consume a significant amount of heating energy, there are less than 300,000 units in use, as of 2005.    
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Figure A-51  Electric Resistance Furnace Stock 2005 by Census Division 
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Figure A-52  Electric Resistance Furnace Average Yearly Electricity Use 2005 by Census Division 
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Figure A-53 and Figure A-54 display electric heat pump data by census region regarding both stock 
and average annual electricity usage.  The South Atlantic region dominates electric heat pump stock, 
especially single family dwellings.  Again, electric heat pumps use a significant amount of energy in 
heating dominated climates, but their market penetration is low making the aggregate influence minimal.   
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Figure A-53  Electric Heat Pump Stock 2005 by Census Division 
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Figure A-54  Electric Heat Pump Average Yearly Electricity Use 2005 by Census Division 




