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SUMMARY: THE ENERGY CHALLENGE

Policymakers in the United States are facing significant energy
challenges. Increasing demand for energy combined with con-
cerns about energy security, fossil fuel price volatility, and the
effects of global warming have many policymakers looking for
ways to develop a cleaner, more efficient, and secure energy
economy. Meeting future energy demands requires solutions
that address these fundamental challenges, yet are regionally
appropriate. Specific energy challenges for the Southeast can
be broadly outlined by four factors:

e High energy consumption. The Southeast is a major
consumer of energy, accounting for 20 percent of U.S.
energy consumption. Per capita energy consumption is
greater than that of most developed countries and more
than four times the world average. Regional trends and
actions are therefore critical nationally and internationally.

e Population growth. Population grew by 15 percent from
1997-2006 and is projected to grow an additional 35 per-
cent by 2030, well above national average growth rates.
Future population trends will likely be most relevant
to economic sectors that account for a large portion of
energy consumption and are directly influenced by indi-
vidual behavior, such as electricity generation. Additional
energy resources will likely be required to meet future
consumption demands.

* Continued reliance on fossil fuels. Eighty percent of

regional energy consumption is derived from fossil fuels,
and fossil fuel consumption increased 14 percent be-
tween 1997 and 2006, compared to a national rate of 5
percent. A predominantly fossil-based energy mix exposes
the region to energy price volatility and fails to take ad-
vantage of local energy sources.

¢ Global warming. The region is a significant contributor
to global warming, producing 20 percent of U.S. green-
house gas emissions. The effects of global warming could
strain existing energy-relevant resources, presenting ad-
ditional challenges to securing energy, and impact several
Southeast industries. However, emission reduction activi-
ties can also help address a number of regional energy

challenges.

Understanding these issues and related energy indicators
(see Summary Table) can help ensure regional interests
are represented in existing national energy and climate de-
bates. Important areas where policymakers can take action
include: stimulating investment in energy efficiency, devel-
oping renewable energy resources, and taking advantage of
the co-benefits of efficient energy and water use. A set of 3
companion issue briefs explore these topics in greater detail
and provide specific recommendations targeted at federal
and state policymakers.

To access the Southeast Energy Opportunities series, see
www.wri.org/publication/southeast-energy-policy.
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Energy by the Numbers: Statistics, Trends, and Key Drivers in the Southeast United States

Southeast U.S.
Energy consumption per capita 329 335
(million Btu/person)
Energy consumption per GDP 9.6 8.8
(thousand Btu/chained 2000 $US)
Electricity consumption per capita 14,868 12,284
(kWh/person)
Average retail price of electricity — 8.7 9.8
all sectors, 2008*
(cents/kWh)
Population growth, 1997-2006 15 10
(% change)
Projected population growth, 2006-2030 35 22
(% change)
Fossil fuel consumption growth, 14 5
1997-2006
(% change)
Fossil fuel energy consumption® 80 85
(% of total consumption)
Coal consumption per capita 81 75
(million Btu/person)
Natural gas consumption per capita 48 74
(million Btu/person)
Petroleum consumption per capita 125 135
(million Btu/person)
Gasoline consumption per capita 515 463
(gallons/person)
Vechicle miles traveled per capita 11,692 10,089
(VMT/person)
Renewable energy consumption® 6 6
(% of total consumption)
GHG emissions per capita, 2005 22 23
(metric tons CO,e/person)
GHG emissions per GDP, 2005 635 636

(metric tons CO4e/million chained
2000 $US)

Sources: EIA-SEDS, 2008; BEA, 2008; EIA, 2008. Electric Power
Monthly; U.S. Census, 2008; Bureau of Transportation Statistics,

2008; CAIT-US, 2008.

Notes: All data are for 2006 unless otherwise noted. a) Data are
averages for 2008; b) Percent totals were calculated excluding net
interstate flows of electricity; ¢) Renewables include energy gener-
ated from hydroelectric and wood and waste sources, as well as solar,
wind, and geothermal sources. Percent totals were calculated exclud-

ing net interstate flows of electricity.

For reference, 1 million Btu has the energy equivalent of approxi-
mately 8 gallons of gasoline; 1 billion Btu equals all the electricity
that 300 households consume in one month (see http://www.eia.doe.

gov/neic/infosheets/apples.html).

INTRODUCTION

The United States, as the world’s largest consumer of energy,!
faces significant challenges in its efforts to provide a reliable,
affordable energy supply to its citizens and industries, while
simultaneously managing economic, political, and environmen-
tal concerns. Each U.S. region faces unique energy challenges
due to differences in natural resource availability, historical
development patterns, and regulatory and legal structures,
among other factors. Policymakers need robust, regionally
specific data and information to develop comprehensive energy
management plans.

Drawing primarily on data published by the U.S. Department
of Energy’s Energy Information Administration (EIA), this re-
port presents a “snapshot” of regional energy-related statistics
and trends. It also discusses important implications to help
inform and provide context for the policy priorities noted in
a series of companion reports on Southeast energy efficiency,
renewable energy, and water and energy savings opportuni-
ties (see www.wri.org/publication/southeast-energy-policy).
Additional information and resources for further analysis can
be found in the notes section of this document.

Regional energy consumption and production trends are criti-
cal to understanding the causes and scope of the challenge
and for establishing energy policy priorities moving forward.
Analysis of the region can identify common challenges and
opportunities. Regional actions can also provide models for
energy solutions across states, counties, sectors, or industries
that maximize efficiency and minimize costs. Therefore, in ad-
dition to policymakers, the information presented here is useful
to businesses, nonprofit organizations, and other stakeholders
identifying and implementing regional energy solutions.

Data Note: The regional statistics and trends presented here are
aggregated principally from state-level data (for Alabama, Florida,
Georgia, Mississippi, North Carolina, South Carolina, Tennessee,
and Virginia). State-specific information is important because dif-
ferent geographical definitions of the Southeast—the inclusion or
exclusion of particular states—may yield different analytical results.
While state specifics are generally beyond the scope of this overview
document, state data are available as part of an online tool that com-
plements discussion in the Southeast Energy Opportunities series:
see www.wri.org/publication/southeast-energy-policy.
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Energy by the Numbers: Statistics, Trends, and Key Drivers in the Southeast United States

THE SOUTHEAST ENERGY CHALLENGE

High Energy Consumption & Population Growth

* With a growing population, regional energy consumption trends
are increasingly important nationally and internationally.

- Historic growth in energy consumption has outpaced the
national rate and is projected to continue to exceed the na-
tional rate through 2030. Increasing rates of per capita energy
consumption would likely exacerbate the challenge.

- Approximately 45 percent of energy consumed is for the
generation of electricity. Addressing energy consumption in
this sector will be critical to meeting the regional energy chal-
lenge.

The Southeast constitutes approximately one-fifth of the U.S.
population and economy,? and consequently, ranks among the
largest energy consumers in the world. On a per capita basis,
energy consumption is approximately equal to the national
average, which is twice that of many European countries and

nearly six times greater than that of developing countries such
as China (Table 1).

The Southeast is also more energy intensive—that is, consumes
more energy per unit of economic output (gross domestic
product or GDP)—than the national average (see Table 1). En-
ergy intensity reflects energy efficiency and overall economic
structure, including the extent to which an economy relies on
imports and exports.® Countries or regions that are less efficient
and/or have a greater amount of energy-intensive industries
typically have higher levels of energy intensity. Since the overall
composition of the regional economy is similar to that of the
nation as a whole,* energy efficiency is likely to be the more
important driver of this disparity. For an extended discussion of
regional energy efficiency see companion issue brief, available
at www.wri.org/publication/southeast-energy-policy.

Did you know?

* The Southeast accounted for 20 percent of total U.S.
energy consumption in 2006.

e If the Southeast were a country, it would be the fifth
largest energy consumer in the world.

* Energy consumption per person in the Southeast is
approximately twice that of the European Union and
Japan, and 4.5 times the world average.

TABLE 1 Top 10 Global Consumers of Energy, 2006

Total Primary Percent of World  Energy Consumption  Energy Consumption
Energy Consumption Primary Energy Per Capita (Million Per GDP (Thousand
Country (Quadrillion Btu) Consumption (%) Btu/person) Btu/chained (2000) $US)
1. United States of America 100 21.1 335 8.8
2. China 74 15.6 56 13.8
3. Russia 30 6.4 214 18.8
4. Japan 23 4.8 179 6.5
SOUTHEAST 20 4.3 329 9.6
5. India 18 3.7 16 7.5
6. Germany 15 3.1 178 6.4
7. Canada 14 3.0 427 13.1
8. France 11 2.4 181 6.6
9. United Kingdom 10 2.1 162 52
10. Brazil 10 2.0 51 6.8
World Total 472 100.0 72 8.9

Sources: EIA-SEDS, 2008 (Southeast totals); EIA International Energy Annual 2006 (country and world totals).

Notes: For reference, 1 million Btu has the energy equivalent of approximately 8 gallons of gasoline; 1 billion Btu equals all the electricity that
300 households consume in one month (see http:/www.eia.doe.gov/neic/infosheets/apples.html). Primary energy is “energy in the form that it is
first accounted for in a statistical energy balance, before any transformation to secondary or tertiary forms of energy. For example, coal can be
converted to synthetic gas, which can be converted to electricity; in this example, coal is primary energy, synthetic gas is secondary energy, and

electricity is tertiary energy” (EIA).
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Energy by the Numbers: Statistics, Trends, and Key Drivers in the Southeast United States

R [rends in Southeast and U.S. Energy Consumption, Population, Gross Domestic Product, and Related
Indicators, 1997-2006
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Sources: EIA-SEDS, 2008: BEA, 2008; U.S. Census, 2008.
Notes: GDP is gross domestic (or regional) product.

Between 1997 and 2006,5 the region’s total energy consumption
increased 13 percent, more than double the national rate of 5
percent over this time period. Growth in energy consumption
is largely attributable to increases in population and economic
activity, specifically growth in personal income or GDP per
capita (populous, industrialized regions typically have greater
energy demands). Regional growth in all of these variables was
approximately equal to or exceeded the national rate during
this time period (Figure 1). One contributing driver of these
trends is the relatively low cost of energy consumption. For ex-
ample, average electricity rates are below the national average
in all major energy-consuming sectors (Figure 2). This driver
also has implications for per capita energy consumption and
energy consumption per GDP (energy intensity), indicators
that demonstrated similar, but slower rates of decline than
the national average from 1997-2006 (Figure 1). Due to these
trends and other factors such as growth in personal income
(GDP per capita; Figure 1) and land use patterns,® as of 2006,
all Southeast states except Mississippi were among the top-25
consumers of energy, with both Florida and Georgia ranking
in the top 10 (Table 2).

) ) Average Southeast and U.S. Retail
FIGURE 2

Electricity Prices by Sector, 2008
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Source: EIA, 2008. Electric Power Monthly.
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Energy by the Numbers: Statistics, Trends, and Key Drivers in the Southeast United States

Energy Energy

Total Energy Percent of Consumption Consumption Per

Consumption U.S. Energy Per Capita GDP (Thousand

(Quadrillion State Consumption (Million Btu/ State Btu/chained State
State Btu) Rank (%) person) Rank (2000) $US) Rank
Florida 4.6 3 4.6 255 44 7.6 37
Georgia 3.1 9 BE) 337 26 9.6 25
North Carolina 2.7 12 2.7 300 38 8.1 32
Virginia 2.5 14 2.6 333 27 8.1 33
Tennessee 2.3 15 2.3 381 17 11.2 19
Alabama 2.1 16 29 466 7 15.9 8
South Carolina 1.7 22 1.7 394 15 13.7 13
Mississippi 1.2 28 1.2 419 12 17.3 6
SOUTHEAST 20.3 N/A 20.4 329 N/A 9.6 N/A
U.S. Total 99.5 N/A 100.0 335 N/A 8.8 N/A

Source: EIA-SEDS, 2008.

Notes: State rankings include the District of Columbia. GDP is gross domestic (or regional or state) product, as appropriate - the total value of
goods and services produced by a state, region, or country. For reference, 1 million Btu has the energy equivalent of approximately 8 gallons of
gasoline; 1 billion Btu equals all the electricity that 300 households consume in one month (see http://www.eia.doe.gov/neic/infosheets/apples.html).

According to U.S. Census data, the Southeast population is
projected to increase 35 percent by 2030, compared to a na-
tional average of 22 percent.” Similarly, EIA projections sug-
gest that population growth rates in the Southeast are likely to
be among the highest nationally in coming years. As a result,
total energy consumption is projected to increase (albeit more
slowly than in the past) at rates above the national rate of 11
percent by 2030.5 The EIA projects total energy consumption
to increase by 12 percent in the “South Atlantic” region and
18 percent in the “East South Central” region (Note: these
regional designations of the EIA are meant to be illustrative;
together they include the states considered in this report,
but also account for projected trends in neighboring states,
including Kentucky, West Virginia, Maryland, and Delaware).’
If the Southeast remains on a “business-as-usual” trajectory,
it will likely continue to increase its share of domestic energy
consumption relative to the rest of the country.

Regional energy consumption is now characterized—and will
ultimately be determined—by trends in individual economic
sectors. These trends are, again, largely influenced by popu-
lation growth, but also depend highly on the composition of
economic growth (for example, the relative contributions of
‘heavy’ industry, manufacturing, and services) and sectoral
energy intensity (or efficiency). The challenge of meeting
future energy needs will be particularly acute in those sectors

projected to experience the largest increases in energy con-
sumption. According to the EIA analysis, electricity generation,
residential, and commercial sectors for the “South Atlantic”
and “East South Central” regions (again, used as proxies for the
Southeast) are projected to experience double-digit growth by
2030.1° These sectors also have relatively high historic growth
rates (Table 3), and they are not independent of one another;
much of the electricity generated is used to power Southeast
homes and businesses.

The adoption of new state or national energy policies and the
impacts of other political or economic events (such as the
current economic downturn) can certainly influence these
projected trends. However, future rates of growth will still
be especially critical in those sectors that already constitute a
large portion of the regional economy, particularly electricity
generation. As of 2006, electricity generation accounted for
45 percent of the total energy consumed in the Southeast
(Table 3).

Masked by these regional and sectoral trends are the decisions
of consumers. In aggregate, individual energy consumption
plays a significant role in dictating broader trends, particularly
in sectors such as electricity generation, transportation, and
residential energy consumption.
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Energy by the Numbers: Statistics, Trends, and Key Drivers in the Southeast United States

TABLE 3 Southeast and U.S. Energy Consumption Trends by Sector

Southeast U.S.
% Total
Total Energy Consumption by Energy Trends, Trends,
Sector (Quadrillion Btu) Consumption 1997-2006 1997-2006
Absolute
Change
(Quadrillion
End-Use Sector 1997 2006 2006 Btu) % Change % Change
Commercial 3.1 3.8 19 0.7 22.6 12.9
Industrial 5.8 5.6 27 -0.2 -4.0 -8.9
Residential 4.0 4.8 24 0.8 20.5 9.3
Transportation 5.0 6.1 30 1.1 21.6 16.4
TOTAL 18.0 20.3 100 2.4 13.3 5.0
Portion attributable to:
Electricity Generation 78 9.1 45 1.2 158 || 130

Source: EIA-SEDS, 2008.

Notes: In this table, energy consumed for electricity generation is distributed to each of the end-use sectors listed above (commercial, industrial,
residential, transportation). However, in the case of the residential and commercial sectors, the indirect consumption of energy for electricity
likely constitutes the majority of sectoral energy consumption (as opposed to the direct consumption of energy). Therefore energy consumption
totals and trends for electricity generation are listed separately below the “Southeast Total.”

Did you know?

In 2006, total per capita electricity consumption in the Southeast
was 21 percent higher than the national average,'! largely as a result
of electricity use in the residential sector, where, on a per capita
basis, electricity consumption was nearly 40 percent higher than the
national average.

Greater electricity consumption in the residential sector is at least
partially attributable to the fact that the majority of households
throughout the region use electricity as their primary energy source
for home heating and co()ling.12 This is particularly relevant when
considering the energy sources for electricity generation (see below)
and creates a number of opportunities to efficiently address the
Southeast energy challenge through policy solutions (see related is-

sue briefs at www.wri.org/publication/southeast-energy-policy).

During the 1990s, total per capita energy consumption in
the Southeast rose slightly faster than the national average.
Beginning with the mild recession at the start of this decade,
there has been an overall decline in both regional and national
totals, though there is considerable variability annually (due
to fluctuations in weather, the economy, and other factors)
and state-to-state (due to different population development
patterns, economic structures, and state energy policies; see
Table 2). In absolute terms, total regional per capita energy
consumption in 2006 was approximately equal to the national
average,' but a return to the growth rates of the previous de-
cade in per capita energy consumption would likely compound

the effects of a growing population and exacerbate the region’s
energy challenge. In addition, while past trends demonstrate
a general decline in energy intensity, there is considerable
opportunity for efficiency gains in the Southeast (see Table
2) with notable economic and environmental benefits for the
region (see Box 1 and companion issue briefs).

Continued Reliance on Fossil Fuels

¢ Southeast energy resource demands have implications for re-
gional economic development and national
energy security.

— Inall energy sectors, fossil fuels comprise the
majority of regional energy sources. Reliance on
fossil fuels increased from 1997-2006, largely as a result of
energy consumption growth in the
electricity generation and transportation sectors.

- As a fossil-fuel-dependent region, the Southeast is exposed
to energy price volatility and makes fewer investments in
regional energy sources.

The data presented in the previous section inform two issues
that are critical to future energy demand in the Southeast: the
size and pace of energy consumption. Of particular relevance
to questions regarding energy supply is the regional energy
mix—the relative amount of energy derived from different
sources. As of 2006, the Southeast relied on fossil fuel sources

WORLD RESOURCES INSTITUTE
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Energy by the Numbers: Statistics, Trends, and Key Drivers in the Southeast United States

BOX 1 Southeast Energy Policy Solutions Preview

Electricity generation is the largest energy consuming sector in the
Southeast. Energy efficiency and improved water management can
help meet energy needs and reduce energy costs while advancing
economic development goals and protecting water resources. Poli-
cymakers can find and adopt solutions that capture these opportuni-
ties.

With prompt policy action, the Southeast can...
...mitigate most of its expected increase in electric power de-
mand through 2015 by improving energy efficiency.

...reduce electricity consumption by 110,000 to 140,000 GWh
by 2015—equal to the power from approximately 30—40
coal-fired power plants.

...ensure that increased power production does not threaten
regional water supplies.

For more information, see the following companion reports at
www.wri.org/publication/southeast-energy-policy:

* Power of Efficiency
o Water and Watts

for approximately 80 percent of its total energy consumption
(Figure 3), a total that is similar to, but slightly below, the na-
tional average of 85 percent (the regional fuel mix is comprised
of larger contributions from coal and nuclear sources and a
smaller percentage of natural gas than the national average).!*
Coal is consumed mostly for electricity generation, petroleum
for transportation, and natural gas for electricity generation
and industry (Figure 4).

In the Southeast from 1997 to 2006, total fossil fuel con-
sumption increased approximately 14 percent, outpacing
the national average rate of 5 percent growth. Southeast
consumption of fossil fuels also exceeded the less than 1
percent growth in regional non-fossil energy sources (nuclear,
hydroelectric, wood/waste, solar, wind, and geothermal
sources). The increase in total fossil fuel consumption was
primarily caused by growth in the consumption of petroleum
in the transportation sector and natural gas in the electricity
generation sector (Figure 5).

If trends in the region’s current mix of fuel sources were to
continue, it would likely become increasingly difficult and
costly to adapt and/or change direction later. Though fossil
fuels have met energy demand since the Industrial Revolution,
they increasingly offer difficult economic and environmental
trade-offs.

Southeast Energy Consumption by Fuel,

FIGURE 3
2006

Hydroelectric 1%

Wood & Waste 5% Y, Other Renewables 0.2%

Nuclear

13%

Petroleum
40%
Natural Gas

15%

Coal
26%

Source: EIA-SEDS. 2008.

Notes: Other renewables includes geothermal, wind, photovol-
taic, and solar thermal energy sources, all of which are used
exclusively for the generation of electricity. Totals do not include
net interstate flow of electricity (i.e., electricity imported or
exported between states). Totals may not add to 100% due to
rounding.

Petroleum and Natural Gas

As of 2006, the Southeast comprised 19 percent of total U.S.
petroleum consumption. The majority of that petroleum
is consumed in the transportation sector (Figure 4). In the
Southeast transportation sector, energy consumption increased
22 percent between 1997 and 2006, compared to 16 percent
growth nationally.

This trend is largely due to increases in regional population,
as demonstrated by an increase in regional vehicle miles trav-
eled (VMT).?> However, Southeast VMT per capita is also
increasing faster than national rates. This indicates that not
only are a greater number of individuals driving, but also that
those individuals are driving more. As a result, annual per
capita gasoline consumption in the Southeast was 11 percent
(approximately 50 gallons) higher than the national average in
2006.16 In turn, one contributing factor to increasing VMT per
capita is likely local land-use decisions and suburban sprawl,
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Southeast Fossil Fuel Consumption by

FIGURE 4
Sector, 2006

I Natural Gas
] Petroleum
Il Coal
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Source: EIA-SEDS, 2008.

Notes: Total fossil fuel consumption equals approximately 16
quadrillion Btu. For reference, 1 million Btu has the energy
equivalent of approximately 8 gallons of gasoline; 1 billion Btu
equals all the electricity that 300 households consume in one
month (see http://Awww.eia.doe.gov/neic/infosheets/apples.html).

Southeast Electricity Generation by

FIGURE 5

Source, 1997 and 2006
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Source: EIA-SEDS, 2008.

Notes: Electricity generated from pumped storage is excluded.
Electricity imported and exported between states is also
excluded.

which includes automobile-dependent land use patterns that
are not well-suited for walking, bicycling, and mass transit.1?

Likewise, in 2006, the Southeast accounted for 13 percent
of total U.S. natural gas consumption, up from 10 percent
in 1997. This growth was largely driven by increased use of
natural gas for the generation of electricity, particularly in
Florida and Alabama.'s

Regional trends toward a greater reliance on and consumption
of petroleum and, to a lesser extent, natural gas have implica-
tions for long-term energy sustainability, the availability of
adequate, reliable, and affordable energy supplies,'® and the
environment. Specifically, both fuels are subject to distribution
disruptions—for example, Hurricanes Ike and Gustav resulted
in below-average operational capacity for the Colonial Pipeline,
creating gasoline shortages in some Southeast states*>—as
well as long-term price increases and volatility (Figure 6),
including recent price peaks in 2008.2! The consumption of
petroleum and natural gas also contribute to global warming
(see next section).

It is also worth noting that because approximately 60 percent
of all petroleum and 16 percent of natural gas consumed in the
United States is currently imported,?® with the total amount
of national imports generally rising,® there are additional
geopolitical implications associated with the consumption of
petroleum and natural gas (discussions of which are beyond
the scope of this report). While specific import figures for the
region are difficult to track due to the complexities of U.S. fossil
fuel production, trade, and distribution networks, the con-
sumption statistics and trends noted above make it clear that
the region plays a significant role in national import trends.

Coal

In 2006, the Southeast accounted for 22 percent of U.S. coal
consumption, with seven of eight states (led by Georgia,
Alabama, and North Carolina) among the top 20 consumers
of coal in the United States (Mississippi was the 34 largest
coal consumer). Nearly all coal (92 percent) is consumed for
electricity generation (Figure 4). Total energy consumption in
the electricity generation sector increased 16 percent between

WORLD RESOURCES INSTITUTE
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Fossil Fuel Prices, 1950-2007

FIGURE 6

60

Oil
Natural Gas

$US Per Barrel of Oil

$US Per Thousand Cubic Feet of Natural Gas

Source: EIA Annual Energy Review (2008), tables 5.18 and 6.7.

due to a lack of comparable data.

Notes: This figure is meant to be representative. Actual fuel prices may vary between Petroleum Administration for Defense (PAD)
Districts, regions, and states. Oil prices are average U.S. crude oil domestic first purchase prices; natural gas prices are wellhead
prices. Price data are annual averages and reported in real dollars. Graph excludes 2008 values (price peaks mentioned in the text)

1997 and 2006 (this is comparable to, though greater than, the
national growth rate of 13 percent). As a result, the Southeast
continues to rely heavily on coal.

Coal consumption can create health risks associated with air
quality (for example, ozone, particulate matter, and smog),*
as well as damage to water and land resources.? It produces
greenhouse gas emissions, which cause global warming (see
below), and these emissions may be subject to future costs that
are not currently accounted for in energy markets.

Although the United States has a relatively abundant supply of
coal, the Southeast’s portion is limited.?6 With 1 percent of U.S.
coal reserves, Alabama has the greatest total of all Southeast
states examined here, while Virginia and Tennessee have even
smaller amounts of proven reserves (note, the regional defini-
tion used for this analysis does not include coal-rich states such
as Kentucky and West Virginia).?

Coal (and more generally fossil fuel) consumption therefore has
implications for regional economic development. As fossil fuels
are being brought into the region to sustain growing energy
consumption, Southeast dollars are being sent out (Table 4).
For example, transportation costs for coal can constitute as

much as one-third of the total delivered costs (costs which are
ultimately passed to consumers).2 If fossil fuel energy demand
continues to exceed regional supply, policies that move towards
amore efficient energy delivery system (including fewer trans-
mission and distribution losses from the electric grid) will be
particularly relevant to the region. Meanwhile, cost-effective
energy efficiency and locally available, “homegrown” renew-
able energy resources exist for the region and have yet to be
fully accessed (see Box 2 and companion issue briefs).

Global Warming

 The Southeast is a major contributor to global warming,
which can exacerbate regional energy challenges.

- GHG emissions from energy consumption comprise 90
percent of the Southeast’s emissions profile.

- Regional growth in GHG emissions is outpacing national
rates. However, this affords the Southeast with a number of
low-cost emission reduction
opportunities.

Consideration of the environmental impacts of energy use
is also relevant to ensuring sustainable and cost-effective
solutions to the regional energy challenge. The burning of
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State Million $US
Georgia $1,636
North Carolina $1,361
Florida $1,166
Tennessee $810
South Carolina $553
Alabama $920
Mississippi $233
Virginia N/A

Source: Union of Concerned Scientists (UCS), 2008.

Notes: Adapted from figure 2 in “The Southeastern United States Can
Benefit from a National Renewable Electricity Standard,” created us-
ing data from EIA and FERC. Data were not available for Virginia.

fossil fuels—which constitute 80 percent of Southeast energy
sources—and other activities cause emissions of greenhouse
gases (GHGs) such as carbon dioxide (CO,), though the amount
of CO, produced per unit of fuel varies (coal has a greater car-
bon content than petroleum and natural gas). 2 The buildup
of greenhouse gases from human activities in the atmosphere
contributes to global warming, which is already causing observ-
able changes to the Earth’s climate system.>

In 2005—the latest year for which data are available—the
Southeast accounted for approximately 20 percent of national
GHG emissions and approximately 4 percent of global GHG
emissions (excluding emissions from or sequestered by for-
ests).3! Energy use is the largest driver of GHG emissions,
primarily the burning of fossil fuels in the electricity genera-
tion, transportation, and industrial sectors (Figure 7).

Although non-energy sectors are beyond the scope of this
study, GHG emissions from these sources are also important.
Agriculture, industrial processes such as the manufacture of
semiconductors and cement, and residential and industrial
waste contribute—in aggregate—about 10 percent of total
regional GHG emissions (Figure 7). In addition, the principal
greenhouse gases emitted from these sectors include methane
(CH,), which, notably, can also be used to provide energy,®
nitrous oxide (N,0), and so-called “F-gases” (HFCs, PFCs,
SFy). These gases comprise a small portion of the absolute
amount of emissions but have a relative global warming effect
per molecule (global warming potential) that is considerably
greater than that of CO,.*

The most recent estimates of the Southeast’s total GHG emis-
sions—including emissions from both energy and non-energy
sectors—are presented for each state in Table 5.

BOX 2

As described in the issue brief Local Clean Power, the Southeast
harnesses only about one-fifth of its renewable energy potential.
Diversifying the regional energy “portfolio” with renewable energy
helps meet future energy demand with local resources, reduces
fossil fuel imports and regional exposure to fossil fuel price volatility,
improves energy security, and mitigates the region’s contribution to
global warming and other environmental impacts.

With the right set of policies and incentives. ..

...the Southeast can generate more than 350,000 GWh of
renewable electricity if states take advantage of locally
available resources

...each Southeast state can meet at least 10 percent of its pro-
jected electric power needs in 2015 with renewable energy
resources

...each Southeast state can generate 20-30 percent of its elec-
tric power with renewable energy by 2025

For more information, see the following companion report at
www.wri.org/publication/southeast-energy-policy:

e Local Clean Power

Did you know?

e If the Southeast were its own country, it would be the sixth largest
emitter of GHGs in the world.?*

e The region’s share of GHG emissions is rapidly increasing as
GHG emissions gr()\ﬁh outpaces the national average (Figure 8).

* As of 2005, six Southeast states were among the top 25 GHG-
emitting states, with Florida ranking as the fifth largest GHG
emitter nationally.

* In 2005, the Southeast’s energy-related GHG emission total was
larger than that of Mexico and Canada combined.

WRI’s Climate Analysis Indicators Tool

Policymakers and others looking to assess regional and state sourc-
es, amounts, and types of energy- or non-energy-related GHGs can
turn to WRI’s Climate Analysis Indicators Tool (CAIT).

CAIT offers a one-stop source for free state-level GHG data, as well
as powerful charting and graphing capabilities necessary for framing
many climate policy discussions.

Access Energy and Climate Data for Southeast States at http://cait.
wri.org/cait-us.php and hitp:/www.wri.org/publication/southeast-
energy-policy.
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Southeast GHG Emissions by Economic

FIGURE 7
' Sector, 2005
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Source: CAIT-US, 2008.

Notes: Industrial, residential, and commercial sector totals
include only emissions from the direct combustion of fossil fuels.
GHG emissions from or sequestered by forests are excluded.
Non-energy sectors in italics.

Global warming impacts in the Southeast

Global warming and associated impacts such as warmer sum-
mer temperatures, sea-level rise and coastline erosion, vegeta-
tion migration, forest fires, and the increased frequency and in-
tensity of severe weather events are particularly relevant to the
Southeast.® These effects could create resource and economic
challenges for several Southeast industries, including forestry
(and the paper products industry), health care, agriculture, and
tourism.%® Together, these industries contribute approximately
11 percent of regional gross domestic product.’” The effects
of global warming may also compound future energy security
challenges, especially if increasing energy demand strains
existing capacity. For example: public consumption and elec-
tricity generation could compete for scarce water resources;
sea level could encroach on existing energy infrastructure; and
changes in vegetation type or prevalence could limit available
biomass resources.

To avoid the most dangerous effects of global warming, sci-
entists warn that immediate reductions in GHG emissions
are needed.”® Fortunately, recent analysis demonstrates the
Southeast has some of the least-cost options available for GHG

FIGURE 8 GHG Emissions, 1990-2005
35%
30% --= Southeast N
K —— United States /,
3 25% :
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E 15% = '/_/"\/
o K
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= /
) F—
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-5% o .
Q ) O 2
o S S o N $
O R
Source: CAIT-US, 2008.
Notes: Totals do not include emissions from land-use change
and forestry or fugitive emissions from the extraction and
distribution of petroleum and natural gas.

reductions within the United States.?® Some Southeast states
have organized advisory groups or other bodies to assess viable
and state-appropriate emission-reduction solutions.

These include:

e Virginia Governor’s Commission on Climate Change
(http://www.deq.virginia.gov/info/climatechange.html)

North Carolina Legislative Commission on Climate Change
(http://www.ncleg.net/gascripts/DocumentSites/browse-
DocSite.asp?nID=14)

North Carolina Climate Action Plan Advisory Group
(http://www.ncclimatechange.us/)

Florida Energy & Climate Commission (http://fwww.
myfloridaclimate.com/env/home/climate_quick_links/

florida_energy_climate_commission)

Florida Governor’s Action Team on Energy and Climate
Change (http://www.flclimatechange.us/)

South Carolina Climate, Energy, and Commerce Advisory
Committee (http://www.scclimatechange.us/)
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GHG GHG Emissions GHG Emissions Per

Emissions State % of U.S. Per Capita State  GDP (tCOye/million  State
State (MtCO,e) Rank GHGs (tCO,e/person) Rank chained (2000) $US) Rank
Florida 291 5 4.2 16.4 42 494 42
Georgia 202 11 2.9 22.2 31 627 31
North Carolina 176 12 2.6 20.3 33 570 33
Alabama 166 15 24 36.6 13 1,260 13
Virginia 148 16 2.1 19.6 35 480 35
Tennessee 146 17 2.1 24.3 24 725 24
South Carolina 98 28 14 23.1 28 801 28
Mississippi 77 33 1.1 26.5 21 1,125 21
SOUTHEAST 1,304 N/A 18.8 21.5 N/A 635 N/A
U.S. Total 6,929 N/A 100.0 234 N/A 636 N/A

Source: CAIT-US, 2008.

Notes: MtCO,e is million metric tons (tonnes) of carbon dioxide equivalent. State rankings include the District of Columbia. GDP is gross do-
mestic (or regional or state) product, as appropriate - the total value of goods and services produced by a state, region, or country. Totals do not
include emissions from land-use change and forestry or fugitive emissions from the extraction and distribution of petroleum and natural gas.

CONCLUSIONS

This report briefly reviews the Southeast energy profile, includ-
ing major trends and drivers, places the region in a national
context, and frames the scope of regional energy challenges.
It also addresses some of the inherent tradeoffs in energy
sources, particularly fossil fuels, and highlights some possible
implications specific to the Southeast. Relevant regional trends
include:

* The rate of growth in energy consumption is projected to
exceed the national rate for decades to come.

* Anincrease in per capita energy consumption and/or
energy use inefficiencies would likely exacerbate energy
challenges due to anticipated population growth.

* Continued reliance on fossil fuels, particularly for electric-
ity generation, exposes the region to price volatility and
reduces investments in regionally available energy sources.

¢ Potential impacts from global warming are significant for
Southeast energy security and key industries.

Understanding energy sources and systems is critical to finding
solutions that meet future energy needs while fostering a sound
economy and healthy environment. The policy recommenda-
tions put forth in companion issue briefs (see www.wri.org/
publication/southeast-energy-policy) are first steps—not “silver
bullets”—toward addressing the Southeast energy challenge.
However, they afford significant opportunities for policymakers
to stimulate the local economy, help to mitigate global warm-
ing, and ease the shift to a low-carbon economy.
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