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EXECUTIVE SUMMARY

The purpose of this study was to explore the potential for energy savings and renewable energy
in the state of North Carolina. It concentrated on using economic simulation (the National En-
ergy Modeling System or NEMS model) to determine the market potential for energy savings for
the residential and commercial sectors and the potential penetration of renewable energy in all
sectors.

The NEMS model is used by the Department of Energy’s (DOE’s) Energy Information Admini-
stration (EIA) to calculate twenty-five year projections of energy use for every region of the
country. The results of the Annual Energy Outlook 2003 (AEO2003) were used as the Base case.
Five alternative scenarios were used to simulate energy savings policies, determine the maxi-
mum potential for savings, or identify the renewables most likely to penetrate the North Carolina
market. Market-related programs were simulated by lowering the effective discount rates that
end-users use when making decisions on equipment purchases. The values to use to represent
these programs were based on the Moderate scenario assumptions from the DOE Clean Energy
Futures study (IWG 2000). Researchers conducted analyses of a number of residential and
commercial programs across the country to determine appropriate values. The scenario assumed
increased concern by society on energy efficiency but not to the point of fiscal policies such as
taxes or direct subsidies.

Improved end-use equipment was made available under a second scenario to determine the po-
tential for energy savings with equipment improvements. Changes in energy use would indicate
that more efficient equipment would be able to penetrate the market, even with consumers de-
ciding on purchases based on their current discount rates. A follow-on scenario combined both
the advanced building technologies and lower discount rates to understand how these can work
together to increase the amount of savings. Finally, a scenario was run that only allowed custom-
ers to purchase the most efficient equipment available. This scenario identifies the maximum
amount of energy that foreseeably could be saved by each end-use.

The Residential sector reduced electricity demand by 3.4% by 2020 through the use of market
incentives alone. This represented 2.3 TWh of electricity or $173 million in savings in that year
alone, at the residential electricity price of 7.6 ¢/kWh. The High Technology and High Technol-
ogy plus Lowered Discount Rates scenarios saved $271 million and $463 million annually by
2020, respectively (Table ES-1).

The Commercial sector’s market potential for electrical energy savings was calculated to be
6.7% of its total expected electrical use by 2020, representing 3.4 TWh of power by 2020. At the
commercial sector price of 6.9 ¢/kWh the savings represent $237 million per year and the dis-
placement of a 491 MW power plant. Combining the lowered discount rate with high technol-
ogy, annual savings reached $328 million annually and the equivalent of a 680 MW plant (Table
ES-1).

Renewable energy is used both for thermal energy within the residential, commercial, and in-
dustrial sectors and for power generation. The NEMS base scenario shows renewable energy
continuing to grow within the state and region. Conventional hydro power represents the largest
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renewable power source, followed by wood and other biomass. The Base scenario shows growth
mainly in biomass use in combined heating and power (CHP) applications, at 2.9% per year.
Municipal solid waste (e.g., landfill gas) use also grows by 1.4% per year. Wind power and
photovoltaic show large growth rates for the region, >20% per year, but start from a very small
base. By 2020 renewable power generation totals 17 GW in the Southeastern Electric Reliability
Council (SERC) region. (North Carolina will be ~10% of that amount.) If advanced renewable
technologies are deployed, then another 1.8 GW of renewable power may be built in the region,
mainly wood and other biomass using CHP.

Table ES-1. Value of electricity saved in 2020 in  Residential and Commercial sectors un-
der different scenarios

Lowered Dis-
count Rates

High
Technology

High Tech-
nology +

Lowered Dis-
count Rates

Best
Technology

Residential Sector
Energy saved, TBtu 7.9 14.6 23.7 69.4
Electricity saved, TBtu 7.8 12.2 20.8 45.5
Value of electricity saved, M$ 173 271 463 1013
Displaced capacitya, MW 325 508 869 1902
Commercial Sector
Energy saved, TBtu 10.9 3.9 16.5 31.6
Electricity saved, TBtu 11.7 3.5 16.3 28.3
Value of electricity saved, M$ 237 72 328 572
Displaced capacitya, MW 491 148 680 1184
a Size of a power plant operating at 80% capacity factor that would generate the amount of electricity saved. Actual
capacity could be much higher if electricity savings are from a smaller fraction of the year.

This study only examined some of the potential savings that may be possible. For example,
lighting improvements in the residential sector, energy efficiency savings in the industrial sector,
and higher efficiency standards were not examined. Programs to encourage the use of renewable
energy were not explicitly analyzed beyond technology enhancements to lower costs or improve
efficiency. Expansion of studies into these areas may be useful in the future. Also, the growth of
miscellaneous other energy uses such as electronics makes these a significant fraction of future
demands and may warrant further investigation. Energy savings programs specific to these uses
(such as Energy Star) may be helpful in slowing their growth.

Overall, there is a good potential for saving over 6% of electricity use in North Carolina through
a combination of market programs and technology advances, representing over $400 million
savings per year. Renewable energy growth could be accelerated through technology advance-
ments or incentives to supply several hundred megawatts of additional power as well. With the
recent rise in fossil energy costs, state residences and businesses have even greater incentive to
save. Active state and utility programs should be able to achieve well over this amount, espe-
cially if applied to broader savings measures beyond just those studied here.


