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Meta-Review of Efficiency Potential Studies
and Their Implications for the South

By Sharon (Jess) Chandler and Marilyn A. Brown
School of Public Policy
Georgia Institute of Technology

Executive Summary

The rapid growth of energy consumption in t8euth, coupled with a concern for dependable,
affordable, and climatdriendly energy in the future, has led policymakers to ask how much
energy waste can be eliminated by investing in enegfiicient technologies. This report is the

first in a series ofesearch studies being developed by a team of researchers at Duke University,
the Georgia Institute of Technology and Oak Ridge National Laboratory, focused on identifying
the potential for expanding energy efficiency and renewable energy options in t@.So

¢KS 3IS23INILKAO a02LS O2YSNBR o0& (KSaS aitdzRASaA
of the South, which is composed of the District of Columbia and 16 States stretching from

Delaware down the Appalachian Mountains, including the Southdem##c seaboard, and

spanning the Gulf Coast to Texas. The South is the largest and fastest growing region in the
''YAGSR {dFdSasx gAGK ySINIeé otv LISNOSyd 2F GKS
percent in the last ten years, and it is @qgped to continue to expand rapidly.

¢tKS {2dziK | O02dzyia FT2NJ nn LISNOSyid 2F GKS yIGaA
OKFY AGa LRLzZFGA2Y aKFENBO® LG Ifaz2 LINPRdIzOSaA
vast majority (77 percentf the energy it consumes is derived from fossil fuels. If the region

could achieve the substantial energy efficiency improvements that have occurred in many other
parts of the country, this would significantly reduce carbon emissions across the region,

improve air quality, and postpone the need for building new power plants. The South has been

one of the last regions in the country to embrace energy efficiency programs and to develop an
energyefficiency culture of consumer behavior.

This report reviews 94 separate studies published over the past 12 years that examine the
potential for deploying greater energy efficiency in the South. These studies contain more than
250 estimates of the energy efficiency potential for different fuels (electricity, nagas| and
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all fuels), sectors of the economy (residential buildings, commercial buildings, and industry),
and types of potential (technical, economic, maximum achievable, and moderate achievable).

The metareview concludes that a reservoir of cesffective energy savings exists in the South.
The full deployment of these nearly pollutidree opportunities could largely offset the growth

in energy consumption forecast for the region over the next decade. Such deployment would
reduce capacityelated costs asociated with the expansion of electricity and natural gas
infrastructure and supply. The full deployment of eneggficient technologies could bring

energy consumption in 2020 down nine percent below projected levels, which would bring
future consumptia to slightly less than present levels, as shown in Figure A. This would entirely
offset the need to expand electricity generation capacity in the South through the year 2020.

Figure AAchievable Energy Efficiency Potential in the South Could Bring
Energy Consumption in 2020 Down to Below Current Levels
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that is alsacosteffective The metareview concludes that the South has the technical potential
to reduce its emrgy consumption over the next decade by two percent per year, but some of
this potential is not coseffective at current energy prices. The region has the economic
potential to reduce its energy consumption by 1.5 percent per year, but some of thist@dten

is not achievable with feasible policy interventions. With vigorous policies, it is possible to
reduce energy consumption in the South by one percent per year, wiocid more than
eliminate the projected growth ienergy demand ithe region.
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1. Introduction

Perhaps at no time since the 1970s has the South faced so many energy challenges. After

decades of steadily expanding energy consumption, it is hard to imagine how continued rapid

growth in energy demand can be accommodated. Concerns aboutlgtbimate change,

energy security, urban traffic congestion, and air quality compound the skepticism that the

South can continue to build out its energy infrastructure and resources by simply replicating

past practices. As a result, policymakers at a&kle of government want to know how much of

0KS NBIA2YyQa F2NBOFadSR INRGgUOK Ay SySNHe&e O2ya
efficiency. A corollary of this is a desire to identify what types of policies, programs, and

technologies hold the greatest pat&al to curb the growth of energy consumptigrat the

least cost.

This report is part of a broader project, funded by the Energy Foundation and Turner
Foundation, to assess tlmost and availability of suppland demaneside energy resources in
the South

The report begins with a short descriptiontbé South census region, covering its unique
endowment of energy resources and its current pattern of energy consumption and energy
efficiency policiesSection 2. Section 3 summarizéise existing iterature describing the
potential for expandingnergy efficiencyn the South. Section 4 analyzes and compares the
studies by normalizing their estimated savings on an annual basis. Sestjothgsizeshe
results ofthese individual studiem orderto estimate the totalpotentialfor improved energy
efficiencyin the South

2. The South

TheSouth censusagionis comprised othe District of Columbia and 16 Statesyeringtwo of

the most populous states in the countgyTexas and Florida. Thegion sweeps from

Delaware to Texas andcludesAlabama, Arkansas, Florida, Georgia, Kentucky, Louisiana,
Maryland, Mississippi, North Carolina, Oklahoma, South Carolina, Tennessee, Virginia and West
Virginia. The U.S. Census Bureau divides the Soutegion into three divisions.He South

Atlantic includes &tatesand the District of Columbjall but West Virginia fall along the

eastern seaboard.le East South Centrahcludes 4 states with western borders that touch the
Mississippi River. hE WestSouth Centrategion also include4 states, but they all lie west of

the Mississippi River
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The South as defined by theS. Census Bure&ualmost identical to the Region served by the
{ 2dz0 KSNY D2 @SNy 2 NRiSslightly sarpedthdthe A13tite régioDdenred by
the Southeast Energy Efficiency Alliarfce.

Figure 1. The Census Regions and Divisions of the United States

Census Regions and Divisions of the United States
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four census regionsf the United StategU.S. Bureau of the Census, 2008)e South region

leads the nation not only in population but also irnigration and population growtfl. As the

y6EGA2y Qa 1 NBSad | yR ¥ hadexpereicedZNBercdnyppuladd I A 2 y >
growth overthe past decade, and this rapid rate of population growth is expected to continue

L All of the SGA member states except for Missouri are located iSdoh;Missouri isin the West North Cendl
region. In the South Atlantic region, all states except for DC and DE are member states 868Géso includes
the U.S. Virgin Islands and Puerto Rico.

2 The region as defined by SEEA includes the 11 states from Kentucky and Virginia south, ankisfinsas and
Louisiana east see :

® Map and definition from U.S. Census Bureau document on Regions and Divisions of the United States
www.censusgov/geo/www/us_regdiv.pdf

* The South has the highestimigration and population growth in persons , but the West Leads the nation in
growth rate on percent terms. For the period from 2000 to 2008, population growth for the whole U.S. was
estimated at 7.8 percent with growth for the South at 11.1 percent and Wekl &ipercent; over the same time,
the average annual population growth rate for whole U.S. was 0.94 percent with average annual population
growth rates for the South at 1.32 and West at 1.39 percent (U.S. Bureau of the Census, 2008).

Paged of 41


http://www.seea.us/

As a result, the projected annual growth rates of residential energy consumption in the region
are higher than for the nation as a whole. For examsidential electricity consumption in

the United States is expected to grow from 4.75 quads in 2007 to 5.67 quads in 2030 (EIA,
2009a), representing a 0.77 percent annual growth rate. In the South, residential electricity
consumption is projected to growdm 2.27 to 2.92 quads over the sameyar period,
representing an annual growth rate of 1.09 percent. As Figure 2 illustrates, states in the South
are likely to experience highly variable rates of residential energy growth, ranging from well

Figure 2. Projected Annual Growth Rates of Residential Electricity and Natural Gas in the
South: 2007 7 2020
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below the national average to more than twice the national average. The rapid increase in
residential energy consumption forecast for Texas andddads particularly notable.

Across all sectors, electricity consumption in the South is expected to grow at an annual rate of
0.84 percent between 2007 and 2020, the period that dominates this meta review. Growth
rates are highest for commercial buildingsd lowest for industry.

Natural gas consumption over this same time frame is forecast to grow only slightly in the
United States and in the South. Both nationally and in the South, natural gas use in industry is
expected to decline markedly, while itagpected to continue to increase in residential and
commercial buildings.
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2.1 Energy Supply in the South

¢KS {2dzi K LINRPRdzOSa aA3ayaiTFAaiONn2006,tie rddiok fupplied 2 F G K
ny ®n LISNOSyid 27F (KS y oriohaly faie fof fgsSilNdeeyy raksBuicsdzND S a
than for renewable energy resources. Specifically, the region accounts for the following
LISNOSyidlF3Sa 2F (GKS yIiA2yQa :SYySNH& LINRPRdAzOGAZ2Y

--56.1% of conventional oll

--64.5% of natural gamarketed production

--37.8% of coaproduction

--42.6% of electricity production from nuclear power
--28.3% of renewable energy production.

With a fuel mixhat is 77 percent derived from nonrenewable fossil fuels (EIA, 2009c),
achieving thesubstantial enagy efficiency improvementgexperienced irmanyother parts of

the United States would postpone the need for new power plants to meet growing dearahd
could improve air quality and reduce carbon emissions across the rdgid2. of the 16 states

in the South, coal is the primary source of power production. However, in three states, natural
gas dominates, and in South Carolina, nuclear power is the principal source of electricity
generation. The South depends less on rene@aources of electricity than any other region.

As a result of this heavy reliance on fossil fuels, the South accounts for 41 percent of U.S.
carbon emissions.

Availability of reasonably priced and reliable enelnggbeen a value to business in the South
andhashelpedto drivel KS NB3IA 2y Qa S O Fof exaidpld, inREY hé Southy Sy i @
enjoyed an average populatiemneighted residential electricity price of 8.72 cents per

kilowatthour (EIA, 2009d), compared wimnational average of 10.65 centsVithin the South,
electricity rates are lowest in the East South Central Division and highest in the West South
Central Division, although there is variation between and within states accounting for different
service poviders (EIA, 2009d).

Despite its generous endowment of energy resources, the region is economically challenged. It
F O02dzyia FT2NJ 2yfé& oodn LISNOSyld 2F GKS ylIiAz2yQ
the largest proportion of households living poverty, of all the Census regions.

> http://www.eia.doe.gov/cneaf/electricity/epa/fig7p5.pdf
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2.2 Energy Demand in the South

¢KS {2dziK | O02dzyiSR F2NJ nodc LISNOSyd 2F GKS vy
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Bureau, 208). Its higheithan-average per capita energy consumption is true for each of the

major enduse sectors: residential buildings (39.8%), commercial buildings (37.9%), industry

(50.9%), transportation (41.4%), and electric power (42.9%).

The South has beeone of the last regions of the country to embrace energy efficiency
programsand to develop an energgfficiency culture of consumer behavior. For Energy Star
appliances with sales data that are tracked by EPA, the South has the lowest rates of market
penetration (McNary, 2009)Per capita spending on electric utility energy efficiency programs
in the Southeast is just oAgth the national averageThis fact is reflected in the assessments
of Eliott et al. (2003) and Elliott an8hipley (2005)whichexamined the effect ofiaving each
state implementpolicies like those developed in California and the Northeast. In 2003 and
2005, ten southern states weggvenl  dgtadefor current policies and environmefthe

lowest grade given to any statéljexa wasthe only state in the South to receivey .dor €
context, of the 48 contiguous states, grades were distributed as: A (12), B (12), C (8), and D
(16).

¢KS Hnny aidlraS STFAOASyOe a02NBOFNR R2Sa yz2i
sitdSa 0SS S@lrtdad SR Ay GoAyaéd ogKAOK | NB ol aSR
consistency, this report assumes that the first bin would be the equivalent of an A and the last

the equivalent of a D; grades would be distributed as A(10), B(12)0%{9)° Of the 16 states

in the South, 9 received adone less than in 2005. However, the score for Texas was
R26y3aANIRSR G2 | a.¢ yR y2 adalasS Ay GKS {2dziK

On the other hand, utilities ithe South have embraced demasstie managemerds a means

of managing peak power requirement&ccording to Goldman (2006), there were 2,700
commercial and industrial customers enrolled in TOU programs in 2003, representing 11,000
MW. Three programs in the Southeast (TVA, Duke Power, and Georgia) Roaauint for 80%

of these patrticipants, and they engatyprimarily large energy users.

3. Summary of Studies

This review examines the results of more than 250 estimates from 19 energy efficiency

potential studies with estimates of energy savings potertiadr the last 12 years starting

GAOK (GKS Mdppt GCAGS flo6a addzRéé¢ IyYyR SYRAy3 gA
Appalachian regionSix studies cover the nation as a whole, four cover regions, and sixteen

’¢KS ANBdzZLAYI&S 2NJ GoAyazé FNB RSTAYSR Ay 9f RNAR3AS Si
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estimates are statspecific. There hae been many more studies across the nation in this
same time, especially for California and the Northeast; however, studies specific to states or
regions that do not include at least portions of the South census region are excluded.

Most of the states ge covered implicitly, within a region, or explicitly by the potential studies

included in this literature reviewHowever, four states and the District of Columbia are not

covered by the potential studies included in the analysis: Arkansas, Delawaigahau

Oklahoma.¢ KSaS FAOS adlriSa NS AyOf dzZRSRX 2F 02 dzNA |
(2009) estimate for the whole South census region.

3.1 Types of Efficiency Potential

When evaluating the potential for any electricity alternative ®deployed in future years, four
types of estimates are generally used (Rufo and Coito, 2002; NYSERDAT 2&@3ypes of
efficiency discussed in this analysis aretty described below along with the concept of
naturally occurring efficiency. FiguBeshows a graphical representation of the general
relationship between these types of efficiency potential.

TechnicalAssumes that all technically feasible energy efficiency measures are adopted. These
are also referred to as engineering estimates. $oet consider cost. In some cases, the
technical potential assumes that the technology available changes over time via innovation.

Economic:Generally a subset of technical potential that must pass a cost test. For example,
the net present value for t@al costs must b@ositive the rate of return must meet particular
threshold or the cost of the measures must be less than the forecast cost of consumption that
it is planning to offset.

Maximum Achievable:Generally a subset of economic potential tltansiders what portion of

the costeffective efficiency measures could reasonably be achieved by policy efforts; in some
cases, the maximum achievable potential is analyzed before the economic potential, so it could
include measures that are not cesffective but might be adopted under aggressive policies.
Usually, these estimates assume that policies offer substantial incentives to adopt, covering
more than 50% and up to 100% of incremental costs.

Moderate AchievableThe moderate achievable potentisl also referred to as the
GNBIazylofSé¢ LRGSYOGALf @ ¢CKAA SadAYFdS 3ISYySNI
incremental costs.

Naturally Occurring: The level of efficiency expected to be achieved based on currenigmlic
and typical rate®f technology improvementThe portion of future efficiency potential
attributable to naturally occurring efficiency is generally excluded fassessmentsf energy
efficiencypotential. Instead,naturally occurring efficiencaynprovements are generall
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includedin the baselindorecast of energy consumptianthat is, they are treated as
GSYR23ASy2dza®é ¢ KA & 9A JAMEHEneryylOuiINRvhich Klready | Sy Ay
includes current policy projectiorand typical rates of technology improvemantits baseline

energy forecast The AEO and most studies of energy efficiency potedtialot include future
efficiency projections from current utilithevel programs in their naturally occurring figures, but
utility studies and EPRI (2009) do.

Figure3. Graphical relationship between types of efficiency potential

 ;
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3.2 National Studies
Short summaries of six national studies are presented here in chronological tvéeof which
are included in our analysis

e Interlaboratory Working Group. 1997. Scenarios of U.S. Carbon Reductions: Potential
Impacts of Energifficient and LowCarbon Technologies by 2010 and Beyond. Oak
Ridge, TN and Berkeley, CA: Oak Ridge National Laboratory and Lawrence Berkeley
National Labratory. ORNi444 and LBNHB0533. September.
http://enduse.lbl.gov/projects/5lab.html

Also known as simply the "five lab study,"” this report develops scenarios for reducing carbon
emissions focusing on four energy sectors: buildings, industry, transgmma and utilities.

The study used four scenarios: a base case, an efficiency scenario, and two efficiency/low
carbon scenarios. This study concludes "a vigorous national commitment to develop and
deploy energyefficient and lowcarbon technologies codicosteffectively reduce U.S. carbon
emissions by approximately 390 MtC per year,"” enough to meet Kyoto goals of reducing
emissions to 1990 levels.

« Interlaboratory Working Group. 2000. Scenarios for a Clean Energy Future (Oak Ridge,
TN; Oak Ridge Nationahboratory and Berkeley, CA; Lawrence Berkeley National
Laboratory), ORNL/COAY6 and LBN#4029, November.
http://www.ornl.gov/sci/eere/cef/

"The principal goal of this study is to produce wiltcumented scenarios that assess how

public policies and mgrams can foster efficient and clean energy technologies to meet the

VI GA 2y Qélate8 gh&libides." The Interlaboratory Working Group modeled three
scenarios (business as usual, moderate, and advanced) using a specially modified version of
NEMS (OGENEMS) to estimate potential savings. The study concludes that significant savings
are available with benefits exceeding costs although there will be noticeable shifts in the
economy if they are achieved.

« Elliott, N. and A. Shipley. 2005. Impacts cérfgyg Efficiency and Renewable Energy on
Natural Gas Markets: Updated and Expanded Analysis. American Council for an Energy
Efficient Economy, Report E052. http://www.aceee.org/pubs/e052.htm

This study updates a similar effort from 2003 to quantify théeptial for energy efficiency and
renewable energy sources to reduce the strain on natural gas markets to avoid skyrocketing
and volatile natural gas prices. Based on existing policy and state and regional differences, the
study estimates the total poteidl for achievable energy efficiency for electricity and natural

gas- for the nation as a whole and individual states. Estimates of potential are given in 1, 5, 10,
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and 15 year incrementsending in 2020. The study was meant to drive the attention and
commitment of policy makers to energy efficiency and renewable energy policies. Note: the
2003 analysis is not included because of the similarities.

¢ McKinsey Global Institute. 2007. Wasted Energy: How the U.S. Can Reach its Energy
Productivity Potential.
http://www.mckinsey.com/mgi/reports/pdfs/wasted_energy/MGI_wasted_energy.pdf

This report shows that costffective technologies (with an internal rate of return of at least 10
percent) can offset anticipated growth in U.S. energy demand for all sedioding the largest
savings in the residential sector. The report offers a sobering view of the future without
transformative policies; the United States is anticipated to remain the most energy intensive
nation - with Europe and China making significamtgater advances in energy efficiency than

the U.S. business as usual case. This study is included in this summary of existing studies
because it offers a potential assessment; however, it is excluded from the analysis because the
number of years to redcthe potential is not given.

« Brown, Rich, Sam Borgeson, Jon Koomey, and Peter Biermayer. 2008. U.S-Building
Sector Energy Efficiency Potential. Lawrence Berkeley National Laboratory.
http://www.osti.gov/bridge/servlets/purl/941436cn2bC7/

Drawing on tle techneeconomic potential estimate of the Clean Energy Future study and an
estimate of natural gas savings in downstate New York (as well as sortalselated enelise
estimates), this study uses the Annual Energy Outlook 2007 as a baseline to skotigbot
savings for residential and commercial buildings. This report assumes that the efficiency
potential estimated by the CEF study from 2000 to 2020 is the same "potential” available from
2010 to 2030; the assumption is taken to mean that new effigigratential replaces that

which is already achievedlue to advances in technology and markets.

« EPRI. 2009. Assessment of Achievable Potential from Energy Efficiency and Demand
Response Programs in the U.S.: (2210B0). EPRI, Palo Alto, CA.1016987.
http://my.epri.com/portal/server.pt?Abstract_id=000000000001016987

This study provides estimates of efficiency potential at the national and census region levels; it
was "undertaken to provide an independent, analyticaifgorous estimate of the electricity
savings potential of energy efficiency and demand response programs to inform utilities,
policymakers, regulators, and other stakeholder groups.” This study uses the Annual Energy
Outlook 2008 with an adjustment for utility energy efficiency programdaneas the baseline
forecast. EPRI (2009) includes utility expectations for current programs in the baseline.
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presented in the national level repis reviewed. Each study presents a potential estimate based on its

own scope; some studies estimate savings for only one sector, some for only ogerfast studies

2yfte 221 FG 2yS 2N Gg2 adellSaé¢ 2Fudlaedpas Al £ = adzo
numerous empty cells.Only one of the studies, EPRI (2009), has estimates of each of the four types of

savings potential, anchese are limited to electricity, ranging from 29 percent for technical potential in

2030 to 8 percent for modate achievable potential in 203Da 3.5fold range. Similarly, only two

studies, IWG (1997, 2000) consider all three fuel t)]pes.

Table 1. Summary of Percent Efficiency Reduction of Forecast End Year Consumption in
National Studies

Elliott & Mé:(igsley B t  EPRI
) oba rown e
Study Ref IWG (1997) IWG (2000) ?gcl)pc))lg)y Institute al. (2008) (2009)
(2007)
End Year 2010 2020 2020 2020 2030 2030
Length (years) 13 20 15 13 20 22
Technical
Residential -- -- -- -- -- --
Commercial -- -- -- -- -- --
Industrial -- -- -- -- -- --
Total -- -- -- -- -- ¢ (29/¢)
Economic
Residential -- ¢ (37/12) -- 38 /) ¢ (30/28) --
Commercial -- ¢ (26/26) -- 17 ¢/Q) ¢ (34/35) --
Industrial -- -- -- a - -
Total -- -- -- 20 /) -- ¢ (14/¢)
Maximum Achievable
Residential 12 (17/3) 21 (27/8) - - -- --
Commercial 13 (15/5) 19 (22/8) - - -- --
Industrial 13 (15/14) 17 (22/11) -- -- -- --
Total 13 (16/9Y 19 (24/9¥ - - -- ¢ (11/g)
Moderate Achievable

Residential 5 (7/1) 9 (13/2) - - -- ¢ (8/¢)
Commercial 6 (6/9) 9 (11/7) - - -- ¢ (9/¢)
Industrial 7 (817) 7 (7/5) -- -- -- ¢ (8/¢)
Total 6 (7/6Y 8 (10/5¥ ¢ (11/10) - - ¢ (8/¢)
{I @GAy3a aK2gy | & LISNOSyid 2F SyR &SI N 02y adzyL]
thesestudies account for 19 estimates for all fuels, 28 estimates for electricity, and 21 estimates for
natural gas that included (or allowed calculation of) a percentage ofyead forecast savings.
¢ Estimate not presented in report
a Estimate provided but percent not calculated
YIncludes all fossil fuels
% Calculated by authors

"Ly GKA& NBOASSs 2F STFFAOASyOe LRGSydAlf aiddRASas Fdz5f &
and natural gas.
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According tahe Electric Power Research Institutee South Census region has the greatest
technicalpotential for electric energy efficiency of the forggions nationwide (EPRI, 2009).

Comparing theét (i dzRaiddal andregional estimates suggests that the economic potential for

electric efficiency in the South is actually smaller that of the nation, perhaps reflecting the

lower electricity rates in thedth; however, the physical potential, based on these percents, is
fFNBSald F2NJ GKS {2dzikK F2NJ Ittt GelLlSa 2F LRGSyl
consumption.

3.3 Region-level Studies in the South Census Region
Four studies investigated savings at a regional leVeé EPRR009)studyalso estimated
savingsat a national level, so only three summaries are presented Qeénechronological order.

e Beck, Fredric, Damian Kostiuk, Tim Woolf, and Virinder Sindgl2. POwering the
South: A Clean Affordable Energy Plan for the Southern United States. Renewable
Energy Policy Project.
http://www.repp.org/articles/static/1/binaries/pts_repp_book.pdf

Powering the Southstimates the potential for efficiency and renewalsesources in the

southeast by 2020, showing that aggressive efficiency policies can offset more than half of
expected load growth over this period. The study concludes that the suite of policies presented
can substantially decrease emissions of harrphilutants and improve other measures of
environmental quality. Potential estimates are given for the combined six state region (dubbed
the "South” for this study) as well as rough estimates on a digtstate basis.

e MEEA. 2006. MEEA Midwest Residemfiatket Assessment and DSM Potential Study.
Sponsored by Xcel Energy. http://www.mwalliance.org/image/docs/resources/MEEA
Resources.pdf

The MEEA (2006) market assessment and potential study characterizes the potential for energy
efficiency and demand sideanagement in the residential sector. The study included surveys

to collect primary data. The study presents estimates of potential for electricity and natural gas
in the residential sector for the MEEA region and for its eight component statdadng

Kentucky The study finds that natural gas savings potentials are larger and more consistent
across states than the electricity savings potentials.

e NRgYy> alNAfedyd W2KyYy G{1ALE [FTAGYSNE { KI NP
Vaidyanathan, MAS 4 &4l aOYAyySes [/ SOStAl a9ftAasSé¢ [ 213
Energy Efficiency in Appalachia: How Much More is Available, at What Cost, and by
When? Prepared by the Southeast Energy Efficiency Alliance (SEEA) for the Appalachian
Regional CommissionRE). http://www.arc.gov/index.do?nodeld=3335
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SEEA (2009) assesses the potential for-efisttive energy efficiency gains across the-410

O2dzyde ! LII fFOKAFY wS3IA2YyQa NBAARSYUGAFfXZ O2YY
¢ KS aidzRe gtaindieeigyeffidiendy fainy that could be achieved by implementing

an ambitious package of eneryT FA OA Sy O& LIt AO0ASa GKNRdAAK?2dzi !
Appalachia (from a population weighted extract of the Annual Energy Outlook 2008) are
estimatedtod S | 62dzi wHm: 2OSNIJ Fff F2dzNJ aSOG2NBR o8
transportation sector is a striking difference from most energy efficiency potential studies. The
study described possible double counting of savings from two progranh® icdmmercial

sector; estimates that eliminate one of these programs are used here. A May 2009 update to
this report shows estimates of savings by fuel and sector; this analysis uses numbers from the
updated report.

H N

Table 2. Summary of Percent EfficienRgduction of Forecast End Year Consumption in

Regional Studies

IL, IN, 1A, KY,
Appalachia MI, MN, MO,  South Census TGNA I\II:CI:_ i(L:
OH, WI T

Study Ref SEEA (2009) MEEA (2006) EPRI (2009) B?;goezt)a"
End Year 2030 (blank) 2030 2020
Length(years) 20 20 22 20

Technical
Residential -- -- (24147) -- --
Commercial -- -- -- -
Industrial -- -- -- -
Total - - - (31/-) -

Economic
Residential -- -- -- -
Commercial -- -- -- -
Industrial -- -- -- -
Total - - - (13/-) -

Maximum Achievable
Residential 15 (11/23) -- -- --
Commercial 28 (30/32) -- -- --
Industrial 22 (42/15) -- -- --
Total 24 (47/14) - - (11/-) -
Moderate Achievable

Residential -- -- (10/25) -- --(14/-)
Commercial -- -- -- --(14/-)
Industrial -- -- -- -- (15/-)
Total - - --(8/-) - (14/--)
Savings shown as percent of end year consumption for: ‘all fuels (electricity/natural
Combined, these studies account for 4 estimates for all fuels, 14 estimates for elect
and 6estimates for natural gas that included (or allowed calculation of) a percentagge
end-year forecast savings.
-- Estimate not presented in report
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3.4 State-level Studies in the South Census Region

Below are summaries, in chronological order, of the ten state! studies not included as part

of a larger regional study. Both Beck et al. (2002) and MEEA (2002) estimate state level savings
but are summarized above.

e Hadley, S. 2003. The Potential Emergy Efficiency and Renewable Energy in North
Carolina. Oak Ridge National Laboratory.
http://www.ornl.gov/~webworks/cppr/y2006/rpt/116643.pdf

Hadley (2003) provides an initial estimate of the potential for energy efficiency and renewable
energy in NorthCarolina using an extraction from the South Atlantic Census Division results
from NEMS. The finding is that there is substantial availableaftesttive savings without

fiscal policies, like subsidies or tax incentives. Estimates of improved consdomptioa based

on changes in perception/marketing are modeled by changing the discount rate input to the
NEMS model based on the Moderate scenario of the Clean Energy Future study (IWG, 2000).

e Jensen, V., & Lounsbury, E. (20@8sessment of Energy Becy Potential in Georgia
ICF Consulting for Georgia Environmental Facilities Authority.
http://www.gefa.org/Modules/ShowDocument.aspx?documentid=46.

This study estimated the technical, economic, and achievable (with policies ranging from
minimally tovery aggressive) energy efficiency potential across the state of Georgia. Further,
the study examined the costs and environmental benefits of achieving the potential. A
companion report lists a number of policies that could be adopted to capture thenfiate
estimated here.

e GDS Associates. (2008)Study of the Feasibility of Energy Efficiency as an Eligible
Resource as Part of a Renewable Portfolio Standard for the State of North Carolina
North Carolina Utilities Commission.

This study was designed éestimate the level of energy efficiency that is both eeective and
achievable for determining whether or not energy efficiency should be included as a source for
a Renewable Portfolio Standard in North Carolina. The study found that the achiewable
effective efficiency potential was 14% of forecast sales in 2017, much higher than the 2.5% of
sales that will be expected from energy efficiency as anticipated under a 10% renewable
generation requirement in 2017 (efficiency is supposed to be a ha&% of the renewable

source). While this study projects program and participant costs (with a levelized cost of 2.9
cents per kwh saved) to achieve the RPS savings of 2.5%, it does not present program costs for
the efficiency potential presented.
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e Tiler, J. (2007). Evaluation of Energy Efficiency Opportunities for North Carolina
Buildings and Industrial Facilities. Prepared for the North Carolina State Energy Office.
(via personal communication with author)

This study provides a basis for estmatit@ 4 Y dzOK Sy SNH& OFly o6S &l 9SR
residential, commercial, and industrial sectors through aggressive implementation of energy
efficiency measures. The analysis considers three market penetration scerlangsnedium,

and high- dependirg on the return on investment (from a customer or investor standpoint).

Those measures with higher rates of return will achieve a higher market penetration. Under

the low market penetration scenario, energy savings are 2.3% and electricity savingélarna 2.

2020; under the high penetration scenario, energy savings are 12.3% and electricity savings are
16.3% in 2020.

e Elliott, R. N., Eldridge, M., Shipley, A. M., Laitner, S., Nadel, S., Fairey, P., et al. (2007).
Potential for Energy Efficiency and RenélgsEnergy to Meet Florida's Growing Energy
Demands (No. E072): American Council for an Energy Efficient Economy.

This report "estimates the capacity for energy efficiency and renewable energy resources in

Florida and suggests a suite of policy optiong tha state should consider to realize their

achievable potential” (p.2). The study finds that Florida could-effsttively offset 45% of its

forecast conventional electricity needs by 2023 using a combination of renewablgHixss

of reduction) ancefficiency (onethird of reduction) measures. For efficiency, this report

provides an estimate by sector for economic potential based on the cost of electricity in Florida;
GKSYy> 9ttA200G ownnt0o SalGAYFGS (KeSfbegs2 Gl f aNBI €
practices policies were implemented.

e 9f RNARISE al3IIAST bSIHE 9ftftA200% 2AfEAFY t N
Vanessa McKinney, Steve Nadel, Max Neubauer, Alison Silverstein, Bruce Hedman, Anne
Hampson, and Ken Darrow. 2008. Endtfficiency: The First Fuel for a Clean Energy
Future: Resources for Meeting Maryland's Electricity Needs. American Council for an
Energy Efficient Economy and EEA division of ICF International.
http://www.aceee.org/pubs/e082.htm

This report sought to deonstrate that costeffective energy efficiency can meet the
Maryland's statewide goals for electricity demand reductions. In addition, it shows that
efficiency investments, driven by substantial policy, can create jobs and boost the economy.
Edridge et h (2008) estimates economic potential for each sector and the total achievable
potential based on a 50% incentive.
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e 9ffA200X bSIfX al 33AAS 9f RNAR3IST 'yyl ad {
Silverstein, Bruce Hedman, and Mike Sloan. 260fential for Energy Efficiency,
5SYIYR wSalLlRyasSy IyR hyairidS wSySéglrofS 9ySN
Needs. American Council for an Energy Efficient Economy, Report E073.
http://www.aceee.org/pubs/e073.htm

This report assesses the potentiaf fTexas to meet its future energy service needs through
energy efficiency, demand response, and renewable energy. The study finds that aggressive
efficiency, demand response, and renewable energy policies caretfestively (at a levelized

cost of 4.5cents per kwh) help Texas cover all of the projected growth in peak demand by 2013.
These policies could also reduce consumption from forecast by 8% in 2013 and 22% in 2023.

e American Council for an Energyficient Economy, Summit Blue Consulting, ICF
International, and Synapse Energy Economics. 2008. Energizing Virginia: Efficiency First.
ACEEE Report No. E085. http://www.aceee.org/pubs/e085.htm

This study estimates the potential for energy efficiency to reduce forecast electricity needs in
Virginia out b 2025. The report was developed because the state of Virginia appeared to be
moving towards a favorable policy environment for types of policies included, and the state was
not already a leader in the area. Low, medium, and high (degrees of aggressivpoécy

potentials are examined. Under the medium policy scenario, the study finds that efficiency can
replace 8% of the forecast by 2015 and 19% by 2025.

e Kentucky Pollution Prevention Center and Ameri€anuncil for arEnergy Efficient
Economy. 2007.MOverview of Kentucky's Energy Consumption and Energy Efficiency
Potential. Prepared for the Governor's Office of Energy Policy.
http://louisville.edu/kppc/publications

CKAa NBLR2NI FT2NBOFada FdzidzaNE O2yadzYLWiAzy | yR
residential, commercial and industrial sectors and estimates the impact that energy efficiency
could play in reducing future energy demand. Two policy forecasts are shrmmimally and
moderately aggressivedrawing on the Annual Energy Outlook's higbhnology and best

available technology cases; under the moderately aggressive scenario, all of the forecast load
growth is offset by energy efficiency.

e Itron, Inc. 2008. Assessment of the Feasible and Achievable Levels of Electricity Savings
from Invesor Owned Utilities in Texas: 20@®18, Final. Prepared for the Public Utility
Commission of Texas, December. http://www.puc.state.tx.us/electric/reports/index.cfm

This study sought to estimate the technical, economic, and achievable energy efficiency
potential for the state of Texas and for the larger investor owned Texas utilities and using
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achievable potential, assess the reasonableness of the newly set energy saving goals for 2010
and 2015. The study finds that utilities will have difficulty meethgdoals for 2010, but can

meet them later with coseffective programs. The study also shows that changes in

regulations that allow more flexible approaches to demand side management programs can
increase savings.

3.5 Summary of Policy Recommendations

Not surprisingly, most of the potential studies that included policy recommendations (or
proposed and analyzed particular policies) considered the same general policy types. Every
study included some recommendation for more stringent or more broadly appjptiance

and equipment standards. Equally popular were building energy codes; in most cases, the call
is for tighter codes with much more enforcement. Several studies considered or recommended
a portfolio standard for increasing electric efficiengcgither as a stanéhlone efficiency

standard or as part of a Renewable Portfolio Standard.

A few policies appeared in a handful of studies. A policy of expanded public information about
efficiency and options was found with varying associations to othecipse| such as those

offering financing or financial incentives. Increased research, development, and demonstration
was discussed as improving building, appliance, and equipment technology while also offering
the potential to increase production efficiepc Expansion or development of Combined Heat

and Power programs was offered as a way to increase efficiency for certain buildings or
facilities. Expanding weatherization programs fordowome families is expected to improve

the efficiency of some of #hleast efficient existing houses.

Many other policies appeared in fewer studies. While this list of policies will not be discussed
here, a few policies are provided as examples: Expanded utility efficiency programs, residential
retrofit (non-low-income) and implementing a carbon trading system.
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Study Ref

End Year
Length
(years)

Residential
Commercial
Industrial
Total

Residential
Commercial
Industrial
Total

Residential
Commercial
Industrial
Total

Residential
Commercial
Industrial
Total

Table 3. Summary of Percent Efficiency Reduction of Forecast End Year Consumption in State Studies

FL

Elliott et

al. (2007) Lounsbur

2023
15

- (341-)
- (28/-)
- (24/-)

-~ (26/-)

GA
Jenseny.
&

y (2005)
2010

5

- (9/5)
~- (10/10)
—(7/5)
—-(9/6)

- (5/4)
- (8/8)
- (5/4)
- (6/4)

KY KY MD NC
KPPC & Eldridge, GDS
('\gggé? ACEEE M. etal. Associates
(2007) (2008) (2006)
(blank) 2017 2025 2017
20 10 17 10
Technical
-- (30/48) -- -- -- (40/--)
-- -- -- --(32/--)
-- -- -- --(24/--)
-- -- -- --(33/-)
Economic

-- -- --(31/-) --

-- -- --(35/-) --

- - --(8/-) -
Maximum Achievable
-- -- -- --(20/-)
-- -- -- --(22/-)
-- -- -- --(18/-)
-- -- -- --(20/-)
Moderate Achievable
--(14/26) 8 (--/-) -- --(17/-)
-- 7 () -- --(12/-)
-- --(16/10) -- --(12/-)
-- -- --(29/-)  --(14/-)

NC

Tiller, J.
(2007)

2020
12

9(iiﬁo

NC X
Hadley, Itron, Inc.
S. (2003) (2008)
2020 2018
20 10
- --(39/--)
-- - (19/--)
-- - (12/--)
-- - (23/--)
-- - (17/--)
- - (11/-)
18 (20+-) -
11 (16+-) -
- (-7-/--)
5 (7)) -
4 (6/--) -
- (-5-/--)

X

Elliott, N.
et al.
(2007)

2023
15

(11

VA

ACEEE e
al. (2008)

2025
18

- (261-)
- (281-)
- (25/--)
- (31/-)

- (25/-)
- (29/-)
- (271-)
- (271-)

- (18/-)
- (21/-)
- (19/-)
- (20/--)

In addition, Beck et al. (2002) estimated moderate achievable electric efficiency potential for individual states: ALSEAaNC TN at 23% and FL
22% over 20 years
Savings shown as percent of end yeansumption for: 'all fuels (electricity/natural gas)'. Combined, these studies account for 15 estimates for

fuels, 83 estimates for electricity, and 15 estimates for natural gas that included (or allowed calculation of) a perafeatahear fore@st savings.

--Estimate not present in report
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4. Analysis of Studies

For the purposes of analysis, estimates are excluded if they cannot be compared with other
studies on a per year basis; as such, comparisons require a defindg timeframe. For this
reason, McKinsey (2007) is excluded from the analysis; the other summarized studies are all
included.

4.1 Methodology

Study results are normalized bging a common metric across studies: energy efficiency

potential per yeat to account for different study lengths. Tokef S NE SI OK &aiddzRe Q
efficiency potential as a percentofe®@dS +F NJ O2 yadzYLJiA 2y AtmeRAJARSR
horizon The diration of scenario planning is important becauseha variablelifetimes of

energy-related capital stock and the time required for future technological developments to

displace existing equipment (International Energy Agency, 2008, pfb;/hilibert, 2007)).

O Qx

Infrastructureand productt 2 Yy 3 S @A G & 02y U-NK 6 dénBeattefi@ologis S af 2 O

(Unruh, 2002; Brown and Chandler, 2008), and can cause studies with shorter time horizons to
estimate a mordimited magnitude of stock turnover arftence a more limite@fficiency
improvement tha couldbe achievedn longer timeframes. Generally, energy efficiency end

use meaares are more shodived than the longived energy infrastructure systems of

highways, buildings, power plants, and transmission liWdsen incumbent technologies (e.g.,
power plants) are more lontived thanalternative technologies (such as efficient appliances

and industrial motor and drive systems), transformation from one to the other will take a long
time.

A multitude of other criteria could be evaluated in future wéokexplain variations across

studies, such as the baseline energy forecast, weather, economic conditions, year the study was
conducted, and studynethodology andsponsorshipln the absence of a more extensive effort
estimating annual percent savings provides a rough approximation of the range of annual
savings.

In thediscussiorof results (Section 4.3)he individual, the studyveragesand the extreme
(positive and negative) estimates of energy efficiency pbétwill be considered to place the
average in perspective.

4.2 Results

Percent per year estimates quickly show the estimates of potential across multiple studies of
different length. These results, shown in Table 4, are as anticipated. Technicaiglasen
generally around two percent per year, economic potential is generally more than one percent
per year, maximum achievable potentials are about one percent per year, and moderate
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achievable potential average about chalf of one percent per yeatotentials for electricity
Al gAYy 3a FLIISENI G2 6S ANBFGSNI dKFy GKFG F2N yI

Table 4. Summary of Percent Efficiency Potential per Year by Study Geograph§ Type

State Region Nation All
Technical
Residential --(3.13/2.39) --(1.18/2.33) - (-/-) -- (2.64/2.36)
Commercial -- (2.55/--) - (-/-) --(--/-) -- (2.55/--)
Industrial --(1.79/-) - (-/-) - (-/-) - (1.79--)
Total --(3.27/-) --(1.42/-) --(1.32/-) --(2.0/-)
Economic
Residential --(2.0/--) - (---) --(1.68/1.0) --(1.91/1.0)
Commercial -- (1.95/) - (-/-) --(1.5/1.53) --(1.82/1.53)
Industrial --(1.27/-) - (-/-) - (-/-) - (1.27~-)
Total --(1.72/-) --(0.61/-) --(0.62/--) --(0.98)--)

Maximum Achievable
Residential 0.91 (1.57/0.98) 0.76 (0.56/1.13) 0.97 (1.34/0.32) 0.9 (1.36/0.69)
Commercial  0.55 (1.64/1.9) 1.42 (1.51/1.09) 0.98 (1.13/0.4) 0.98 (1.47/0.95)

Industrial --(1.52/0.92) 1.09 (2.12/0.73) 0.8 (1.11/0.82) 0.9 (1.56/0.82)
Total 1.02 (1.47/1.1) 1.22(0.93/0.71) 0.92 (0.98/0.57) 1.02 (1.21/0.74)
Moderate Achievable
Residential 0.44 (0.86/1.04) --(0.6/1.26) 0.42 (0.53/0.08) 0.43 (0.72/0.7)
Commercial  0.34 (0.88/1.54) --(0.68/--) 0.45 (0.47/0.51) 0.39 (0.73/0.85)
Industrial --(1.24/0.88) --(0.73/--) 0.39 (0.36/0.4) 0.39 (0.91/0.64)
Total 0.72 (1.12/0.88) --(0.52/--) 0.45 (0.53/0.45) 0.54 (0.95/0.56)

In a few cases, the estimates for maximum achievable potential are actually higher than the
estimates for economic potential, reflecting the impact of public subsidies in the former.
{AYAT I NJ aAyDSNEA Dpylidies used to/acceleaddectidchldyehityof cledn S
energy technologies cause energy prices to rise. This is becausefficiEncy investments are
costeffective as the price of fuels increases, as is likely to be the case well into the Byure.
comparisonElliott andShipley (2005¢onsidered potential savings for all states if they applied
policies like those of California and the Northeast based on their census regiarsesadnd

current state policy structure, finding an average achievable electric efficiency potential across
sauthern states of 6.9% after 10 yearssidg the results above, the achievakelectric
efficiencypotential for the Souttranges froni7.2to 13.6% after 10 years.

The average annual energy efficiency potentials across all of the included studies,ishiiba/n
rightmost column in Table 4, are the estimates used for apptindtiter to the South. Figure 4
clearly shows the relationship of these estimates.

% Estimates in this table are shown to two decimal points to show the differences between average estimates;
howeer, these estimates are not considered accurate to this level of detail. Please round to one significant digit
when citing.

Page2lof41



Figure 4 Average Annual Energy Efficiency from Included Studies
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4.3 Discussion
Averages developeid section 4.2 will be used to estimate efficiency potential in the Sasath

described in Section 5. Thebustness of the averagds exploredbelow.

4.3.1 Number of Estimates
The number obtudies providing g@articular point estimate is important toonsider for

evaluating the reliability of the average. Across sectors, the most frequently estimated
potentials are for residential and commercial buildings. Across fuels, the most reliable averages
are for electricity, where most averages are basedbleast five potential studiesAcross the

types of potential studieshie least reliable estimates are for technical and economic potential

for natural gas, where few estimates are included. Table 5 shows the count of studies for each

particular estimée.

Page22of 41



Table 5. Count of Studies for Efficiency Potential Estimates by Fuel and Sector

All Fuels Electricity Natural Gas
Technical
Residential -- 4 2
Commercial -- 2 --
Industrial -- 2 --
Total -- 3 --
Economic
Residential -- 7 2
Commercial -- 7 2
Industrial -- 5 --
Total -- 3 -
Maximum Achievable
Residential 4 7 4
Commercial 4 7 4
Industrial 3 5 4
Total 4 10 4
Moderate Achievable
Residential 4 10 5
Commercial 4 8 3
Industrial 2 7 4
Total 3 20 4

4.3.2 Minimum and Maximum Values
Inaddtion to considering the average annual efficiency potentials per,y@dreme values can
be informative as well.

Tables 6 to &entify the studies that producthe highest and lowestavings estimates for all
fuels. It also reportshe standard devitions from the average result faestimates derived from
four or morestudies.A difference of two or more standard deviations would indicate that an
extreme value was unusually distinct from the average for all stufigsall fuels, most of the
highestand lowest estimates differ from the average by about one standard deviéTimiole

6).
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Table 6 Extrema of Study Estimates for All Fuels, byt®e

Average . Standard Standard
Annual Highest o -
- . Deviation Lowest Percent Deviation
Efficienc  Percentper  Highest Lowest
above Per Year below
y vear Average Average
Potential
Maximum Achievable
Residential 0.90 IWG (2000) 1.03 1.1 SEEA (2009) 0.76 1.3
Commercial 0.98  SEEA(2009) 1.42 1.2 H?‘zd(;gé’) S 0.55 1.2
Total 1.02 SEEA (2009) 1.22 1.4 IWG (1997) 0.89 0.9
Moderate Achievable
. . KPPC & ACEE Hadley, S.
Residential 0.43 (2007) 0.82 1.6 (2003) 0.25 0.8
. KPPC & ACEE Hadley, S.
Commercial 0.39 (2007) 0.68 1.3 (2003) 0.18 0.9

For all fuels, SEEA (2009) presents the lowest estimate for maximum achieotdrigal for
residential and the highest for the commercial and t&eattors. Hadley (2003) has the lowest
estimate for commercial sector maximum and moderate achievable and the lowest estimate
for residential moderate achievable potentiddPPC and(EEE (2007) presents the highest
estimates for moderate achievable potential in the residential and commercial sectors.

Unlike the estimates above, the differences of the extrema from the average are more variable
for the electricity estimates in Table 7The largest differences from the average are found in

the minimum achievable type of estimatenvhere three studies have estimates that are about
two standard deviations above the average.

GDS Associates (2006) is the potential study that most ofterdaycd & F2NJ 0 KS G KA I K S
estimate of electric efficiency potentiglall but industrial for maximum achievable, and the

technical and moderate achievable potential estimates for the residential seTtue. EPRI

(2009) estimates are the lowest in three caggmaximum and moderate achievable estimates

for the combined sectors, and for the moderate achievable potential in the industrial

sector. Similarly, Hadley (2003) provided the lowest estimate for maximum achievable

potential in the residential sector arfdr maximum and moderate achievable in the

commercial sector.
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Table 7 Extrema of Study Estimates for Electricity, bgc®r

Average Standard Lowest Standard
Annual  Highest Percent . Deviation Deviation
- Highest Percent Per  Lowest
Efficiency per Year above below
. Year
Potential Average Average
Technical
Residential 2.97 GDS(Z%ZSG‘;C'ate’ 3.97 0.9  MEEA(2006) 1.18 1.7
Economic
. . Itron, Inc. ACEEE et al.
Residential 2.04 (2008) 2.31 0.6 (2008) 1.44 1.4
. Elliott, N. et al.
Commercial 1.85 (2007) 2.59 1.7 IWG (2000) 1.3 1.3
. Elliott, N. et al. Eldridge, M.
Industrial 1.53 (2007) 1.73 0.3 et al. (2008) 0.49 1.6
Maximum Achievable
Residential 1.26 GDS@%%%‘;C'&“& 2.04 1.1 SEEA (2009)  0.56 1.0
. GDS Associate: Hadley, S.
Commercial 1.33 (2006) 2.2 1.2 (2003) 0.81 0.7
Industrial 1.22 SEEA (2009) 2.12 1.8 IWG (2000) 1.11 0.2
GDS Associate:
Total 1.18 (2006) 2.01 1.4 EPRI (2009) 0.5 1.1
Moderate Achievable
. . GDS Associate: Hadley, S.
Residential 0.68 (2006) 1.69 2.3 (2003) 0.36 0.7
Jensen, V. & Hadlev. S
Commercial 0.71 Lounsbury 15 15 (200%) ' 0.28 0.8
(2005)
Industrial 0.74 KPPC & ACEE 1.64 2.0 EPRI (2009) 0.35 0.9
(2007)
Elliott et al.
Total 0.88 (2007) 1.75 1.9 EPRI (2009) 0.37 1.2

The extrema for natural gas estimates, shown in Table 8, are mostly about one standard

deviation above or below the mean. For natural gas, Jensen and Lounsbury (2005) most
frequently has the highest estimates while the two Interlaboratory Working Groug#(,12000)
studiestypically producehe lowest estimates.
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Table 8 Extrema of Study Estimates for Naturab& by Sctor

Average Standard Lowest Standard
Annual  Highest Percent | . Deviation Deviation
- Highest Percent Per  Lowest
Efficiency per Year above below
. Year
Potential Average Average
Technical
Residential 2.36 MEEA (2006) 2.39 0.7 MEEA (2006) 2.33 0.7
Economic
. . Brown et al.
Residential 1.00 (2008) 1.4 0.7 IWG (2000) 0.6 0.7
. Brown et al.
Commercial 1.53 (2008) 1.75 0.7 IWG (2000) 1.3 0.7
Maximum Achievable
Residential 0.69 SEEA (2009) 1.13 1.0 IWG (1997) 0.23 1.0
Jensen, V. &
Commercial 0.95 Lounsbury 1.9 1.3 IWG (1997) 0.38 0.8
(2005)
Industrial 0.82 IWG (1997) 1.08 1.1 IWG (2000) 0.56 1.2
Jensen, V. &
Total 0.74 Lounsbury 1.1 1.3 IWG(2000) 0.45 1.1
(2005)
Moderate Achievable
Residential 0.70 MEEA (2006) 1.3 1.0 IWG (1997) 0.08 1.0
Industrial 0.64  KPPC&ACEE ) o3 1.2 IWG (2000)  0.27 1.2
(2007)
Jensen, V. &
Total 0.56 Lounsbury 0.88 1.2 IWG (2000) 0.25 1.2
(2005)

4.3.3 Potential Estimate Types and their Relationships

Theextent that technical potential is also economic (i.e., esfé¢ctive) is of great interest.
When there is minimal overlap, technically feasible technologies exist that could deliver
significant energy savings,fothey are not coseffective. This might suggest that investing in
applied engineering research and manufacturing cost reductions could produceftasive
technology options for the future.

The extent that economic potential is achievable is afsgreat interest. When there is minimal
overlap, barriers of various sorts are preventing the adoption of-effsctive energy

efficiency, suggesting that policy interventions might be able to deliver a substantial amount of
energy savings. The diffe@mbetween maximum and moderate achievable is of interest as
well because this reflects the cost of policy interventignghat can be achieved with

moderate policy interventions as compared to aggressive interventions.
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There are only a sufficient numbef studies covering energy efficiency potential in the South
to allow for comparison across all four types of potential estimates by sector for electricity.
However, for natural gas, comparison can be made within the residential sector

Table 9 Relationships between Types of Potential Estimates, by Fuel andeayos

Residential Commercial Industrial  Total
All Fuels
ModA/MaxA 48% 39% 43% 53%
Electric
Econ/Tech 72% 71% 71% 49%
MaxA/Econ 71% 81% 123% 124%
ModA/Econ 38% 40% 72% 97%
ModA/MaxA 53% 49% 59% 78%
Natural Gas
Econ/Tech 42% -- -- --
MaxA/Econ 69% 62% -- --
ModA/Econ 70% 56% -- --
ModA/MaxA 102% 90% 78% 76%

For electricity, about seventy percenttbie estimatedtechnical potentiain the Southis found

to be economic while legban halfof the technical potential igstimatedto be economic for
natural gas. This suggests that technologies to improve efficiency of natural gas consumption
are more expensive than technologies to improve efficiency of electricity consumptiatiye

to the prices of those fuels. It might also be an indication that natural gas consuming
technologies are already quite efficient and are facing diminishing returns. However, it is not
possible to identify causality at this level of abstraction.

The maximum achievable potential estimated to beabout 70 percent othe economic

potential for residential electricity anf1 percent of the economic potential for electricity
consumption in commercial buildings.a¥imum achievable potential approxmately 60 to 70
percent of the economipotential for natural ga# residential and commercial buildings,
suggesting that tackling netechnical barriers in these sectors could generate substantial
energy savinggFor a recent description of such bargeand possible policy options to address
them, see Brown, Chandler, Lapsa and Ally, 208%)the industrial and total estimates for
electricity, the maximum achievable potential is higher than the economic potential; this
reflects the study methodologiesome assessments of maximum achievable potential assume
policies are implemented that promote technologies that are not yet-cashpetitive and

hence are not included in estimates of economic potential. In addition, industrial customers
tend to have dferent, and generally lower, rates for electricity and natural gas because they
are large customers; technologies which are esfé¢ctive at a higher rate, such as paid in the
commercial sector, may not be so at a lower rate.

The moderate achievable patgal is about half the maximum achievable potential for the all
fuels and electricity estimates for each of the three main consumer sectors. For electricity and
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natural gas across all sectarse., the last column in Table@he proportion of the maxnum
achievable potential that can be delivered by moderate policy interventions is much higher.
Nadel, Shipley, and Elliott (2004) found that, for studiesductedbefore 2004 the median
economic potential for electricity was about twhirds of the tetinical potential while the

median economic potential for natural gas was about half the technical potential. This result is
close to what is found with the current analysis.

5. Estimate of Potential in the South Census Region and States

The normalized radts, presented in section 4.2, in combination with forecast consumption,
allow for an approximation of efficiency potential for the regiarterms of possible reductions
in energy consumptionThis regional estimate is presented in graphical form basethe
Annual Energy Outlook 20@®&ecast Asupdated in April 2009) and the per year estimates
shown above in Tableanhd Figure 4

Figure 5. Electric Efficiency Potential Estimate for the South, 20080
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5.1 Electricity

Figure Sndicates that thetechnical and economiefficiency potentiad would deliver the

largest reductions in electricity consumption in the residential and industrial sectors. In both of
these sectors, the maximum achievable potentials for energy efficiency also deliver significant
reductions, bringing consumption in 202@kbelow current levels.

The efficiency potential in the commercial sector appears to be more constrained, based on the
studies reviewed here. While the maximum achievable potential could deliver 1 quad of energy
savings in 2020, the sector would stiperience a small increase in electricity requirements
relative to its consumption in recent years.

Figure Gllustrates theseparate estimates ahaximum achievable potential f@lectricity
efficiency improvements ithe threeend-usesectors In 2020the maximum achievable
residential and commercial sector savings are expected to amount to abouttbueths of a
guad each, and the industrial sector savings are expected to be about half a quad over a ten
year period.

Figure 6 also shows that the surhtbe estimates derivedeparatelyfor each sectors greater

GKIYy GKS SaGAYFGS 27F Y| &ENNsdhfferdndd BckufsBécauseShe T 2 NJ &
two approaches are based dlifferent setsof studies Nevertheless, in both cases, exploitation

of the maximum achievable potential could result in less electricity being consumed in the

South in 2020 than was consumed in 2€0)7.

Figure 6 Maximum Achievable Electric Efficiency Potential, Residential, Commercial, and
Industrial sectors, 2002020
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