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EXECUTIVE SUMMARY

The economic receiss, climate change concerns and rising electricity costs have motivated
many states to embrace energy efficiency as a way to create new local jobs, lower engergy bills
and promote environmental sustainability. With this surge of interest in energyrefficie
policymakersare askindghow muchwastedenergy can be eliminated kyxpanding investments

in costeffectivetechnologiesand practices

This reportdescribes the results of primarydne pt h r esearch focused on t
energyefficiency resources and the types of policies that could convert this potential resource

into reality over the next 20 years. We limit the scope of our analysisetrgyefficiency

improvements in three sectors: residential and commercial buildings and i&RGtyyOur

rigorous modeling approaéhapplied uniformly across the muktate region and accompanied

by a detailed documentation of assumptions and methseégarates this study from many

previous assessments of enegffyciency potential.

The major findings are listed below.

1. Aggressive energyefficiency initiatives in the South could prevent energy
consumption in the RCI sectors from growing over the next twenty years.

The initiatives would involve actions at multiple levels (state and loagibnal,

utility, business, and personal). In the absence of such initiatives, energy consumption
in these three sectors is forecast to grow by approximagétytietween 2010 and

2030.

2. Fewer new power plants would be needed with a commitment to energy
efficiency.

Our analysis of nine illustrative policies shows the ability to retire almost 25 GW of
older power plants approximately 10 GW more than in the reference case. The nine
policies would also avoidver the next twenty yeatse need to constct49 GW of

new plants to meet a growing electricity demand from the RCI sectors.

3. Increased investments ircosteffectiveenergy efficiency would generate jobs and
cut utility bills.

The public and private investments stimulated by the nine ermdfigiency policies

would deliver rapid and substantial benefits to the region. In,20#6gy bills in the
Southwould be reducebly $41 billion, electricity rate increasemuld be moderated

380,000 new jobsould becreated and t he r evguidgrowdys$l.23c 0 n 0 my
billion.

The cost/benefit ratios for the modeled policies range from 4.6 to 0.3, with only two
showing costs greater than benefits. When the value of saved @Cluded, only

one policyis not cost effective, and it could be tailoredréduce the amount of
subsidy.
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4. Energy efficiency would result in significant water savings.

The electricity generation that could be avoided by the nine ewmdfigiency policies

in the South could in turn conserve significant quantities of freshwatsumed for
cooling. In the North American Electric Reliability Council (NERC) regions in the
South, 8.6 billion gallons of freshwater could be conserved in 2020 (56% of projected
growth in cooling water needs) and in 2030 this could grow to 20.1 bilibong of
conserved water (or 45% of projected growth).

Methodology and Background

The research team used a modified version of the National Energy Modeling System (NEMS) for
its analysis, whicNMEMS0 r(eSNUG eids tredstoBlEVMSAfSONU G h €
Users Group). By employing a -bhydr ameldoaningo p ac h
modeling features of SNUBEMS and Gl obal |l nsi ght s macr oecc
characterize a host of complicated interactive effects that are enpdsut often overlooked

consequences of energy and climate policies. These include:

¢ the interaction of multiple energy efficiency policies on one another and their effect on
the final demand for energy;

¢ the interaction of demanrside policies on supplgide trends;

e the feedback of energy efficiency policies on energy prices, and the subsequent (i.e.,
secondorder) effect of prices on energy demand; and

e the interaction of energgfficiency policies with the implementation of a carbon
constrained futwe that puts a price on carbon.

We do not examine the impact of eneggficiency investments on peak demand reductions.

While clipping system peaks is critical to improving electric system performance, we treat this as
an ancillary benefit of energy éffency. Nor do we examine the role of demaesponse or
load-management programs aimed strictly at shiftingpeak consumption to efieak hours.

The geographic scope covered by tieigorti s def i ned by the U.S. Cens
the Southcomposed of the District of Columbia and 16 States stretching from Delaware down

the Appalachian Mountains, includitige Southern Atlantic seaboaadd spanning the Gulf

Coast to Texas. The South is the largest and fastest growing regmenUmited $ates, with

36% of the nationbés popul attihcen naand oan 6cso ntsoitdadr
consumption (44%) and supp8%) . It produces a | arge portion
the vast majority of the energy it consumes is derfvat fossilresources

Relative to the rest of the country, the South consumes a particularly large share of industrial

energy, accounting for 51% o flnatdhie, theaegionthasdés t o
ahigherthanaverage per capienergy consumption for each of thieduse sectors covered in
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this report: the South consumes 43% of the na
in residences, and 38% of the energy used in commercial buildings. This-entergye
lifestyle may be influenced by a range of factors including:
e the Southdéds historically |l ow electricity r
e the significant heating and cooling loads that characterize many southern states,
¢ its relatively weak energy conservation ethic (based on public opinits),pol

¢ its low market penetration of energfficient products (based gourchase behaviognd

¢ its lower than average expenditures on en&ffjgiency programs.

If the South could achieve the substantial enaffjgiency improvements that have alreadeb
proven effective in other regions and other nations, carbon emissions across the South would
decline, air quality would improve, and plans for building new power plants to meet growing
electricity demand could be downsized and postponed, while satgmayers money.

Magnitude of the Energy-Efficiency Resource inthe South

The U.S. Energy Information Administration projects energy consumption in the RCI sectors of
the Southa increas@verthe next 20 yearexpanding from approximately 30,000 TBw2010
to more than 35,000 TBtu in 2030 (Figure BS.1

37,000
35,000
- 33,000 #%/g;eéiuction
E 31,000 //m !
£ 29,000 e —
27,000
25,000
2010 2015 2020 2025 2030

- Reference ====EE Policies

Figure ES.1Primary Energy ConsumptionProjections (RCI Sectors)in the South

With the nine energgfficiency policiesenergy consumptiodoes not grow over the next 20
years. This flat consumph trajectory represents a 16% reduction in energy consumption in
2030 relative to the reference forecast, or a savings of 5,600 trillion Btu (that is, 5.6 quads) in
that year.
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Energy-Efficiency Potential, by EndUse SectorAmong the three energy damd sectors in the
South, the potential for improved energy efficiency is greatest in the commercial building sector
in terms of percent energy reductions (Figure ES.2), while industrial sector has the largest
absolute energy saving.

20%

18%

15%

10%

5%

0%
2020 2030
B Residential ™ Commercial ™ Industrial

Figure ES.2Energy-Efficiency Potential by Sector, in 2020 and 2030

Energy-Efficiency Potential, by Policy. Figure ES.3 portrays the energfficiency potential of
each of the nine policies evatad in his study.



(*The range of energgfficiency potential shown for each sector reflects differences from summing individual
policy estimates, SNUBIEMS modeling of specific sectors, and econemige modeling estimates.)

Industry

u Procass
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Upgradas
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Improvements

= Plant Utility
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1,700 TBtu
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Fasidential Buildings
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Figure ES.3Energy-Efficiency Potential by Sector andPolicy, in 2030

Of the nine policies, commerciappliance standards are estimated to have the greatest
energysavings potential in both 2020 and 2030. Commercial retrofit incentives account

for additional coskeffective energy savings potential.

In the industrial sector, process improvements could Signdicant quantities of natural

gas and other fossil fuels. Significant industrial savings are also possible through policies
that promote plant utility upgrades and incentives for combined heat and power systems.
In the residential sector, retrofitcentives combined with equipment standards for

heating, cooling, and water heating, is the dominant policy in terms of estimated-energy
savings potential. It accounts for more than the other three residential policies combined

(building codes, applianctandards, and expanded weatherization).




Impact on Power Plant Construction

By 2030, the Reference Scenario forecasts the need for an increase of 49 GW of electricity
capacity in the southern National Electricity Reliability Council (NERC) regions aheve

capacity in operation in 2010 (Figure ES.4). This growing demand is expected to be met
primarily by the addition of new combined cycle natural gas plants and new combined natural
gas/diesel plants, along with some additional nuclear power, coal,@adtsenewable power
generation. Some oil and natural gas steam plants are retired during this period, as well. This is
represented by the part of the bar in Figure ES.4 that is below the zero axis.

80
49 GW new capacity net

= Renewables

® Nuclear Power
® Comb Turbine/Diesel

= Combined Cycle
E Qil & NG Steam
E Coal

Reference with EE Policies

Less 19 GW newcapacity net

-40

Figure ES.4Incremental Generating Capacity in 2030
Beyond 2010-- Southern NERC Regions

In contrast, implementation of vigorous enegfficiency policies could eliminate the need to
expand overall capacity between 2010 and 2030; in fact, the electricity capacity in the Southern
NERC regions could deease over the 2@ear period by 19 GW. While new plants are needed,
their capacity is more than offset by plant retirements. In addition to retiring more than 20 GW of
oil and natural gas steam plants and some natural gas capacity, theeffieiggcy pdicies

eliminate the need for all but 7 GW of new capacity, most of which is expected to be nuclear and
natural gas powered, based on the SNUEMS model. Very little new renewable capacity is

added in this Energgfficiency scenario because the additidmew capacity of any type is
minimized, and most renewable power options exceed the cost of power production by new
combined cycle natural gas plants.
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Economic Impacts

The public and private investments stimulated by the eneffgyrency policies outhed in this

study could reduce energy bills in the South, moderate electricity rate increases, create new

empl oyment opportunities, and expand the regi
Regional Product) (Table ES.1).

Table ES.1 Economic and Enployment Impacts of
Energy-Efficiency Policiesin the South

2020 2030
Annual Energy Savings
(billion $2007) $40.9 $71.0
Annual Public and Private Investmen $15.8 $22.4

(billion $2007)

Annual Increased Employment (From
PrOQUctlvg Inves.tment and Engrg 380,000 520,000
Savings) (in fultime-equivalents)

Impact on Gross Regional Product
(GRP) (billion $2007) $1.23 $2.12

Energy Bill Savings Consumers in the South could save $41 billion in reduced energy bills in
the year 2020 as a result of thetfmio of nine energyefficiency policies. Thesenergy bill
savings increase to $hlllion in 2030.For example, a typical household in the South would
save $26 on its monthly electricity bill in 2020, and would save $50 each month in 2030. In
addition b directly benefiting the consumers who make enefffigiency investments, these
policies benefit all consumers because the reduction in overall energy consumption causes
energy prices to rise more moderately than would otherwise occur.

Electricity Rate Impacts. The portfolio of nineenergyefficiency policiesmodeled together

would leadto a moderation of the energy price escalation that is otherwise forecast to occur over
the next two decades (Table ES.2). For example, residential electricity rat@9iw@ald be

17% lower in the Energifficiency scenario than in the Reference Scenario. The reduced prices
resulting from improved energy efficiency océar bothelectricity and natural gasdacross

all sectors The moderating impact on electricityeatgrows over time as electricity consumption
declines relative to the Reference case.
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Table ES.2 The Effect of EnergyEfficiency Policies on
Expected Southern Electricity Rates
2015 2020 2025 2030
Residential -3% -8% -11% -17%
Commercial -1% -6% -8% -13%
Industrial -3% -8% -11% -16%

Employment Impacts. The public and private investments stimulated by the ereffgyrency

policies outlined in this study will have a positive impact on employment in the South. The
electric utility and the naturalag sectors directly and indirectly emoplabout 5.6d 8.4jobs,
respectively, for every $1 million of spendiimgthe SouthBut, sectors vital to energgfficiency
improvements, like construction and manufacturgeyerate 16./mbs per $1 million of

spending® (All of the remaining sectors in the South have an average employment coefficient of
13.9 jobs per million dollars of spendin®y diverting expenditures away from néabor

intensive sectors, energyficiency policies can positively impact eloyment growth.

The results shown in Table ES.1 are based on
investment costs from implementing nine eneefficiency policies, (2) national, regional, and

state inpuoutput coefficients provided by the Miasota IMPLAN Group for 2008, and (3)

calculators developed by the American Council for an Energy Efficient Economy, the Center for
American Progress, and the Presidentodos Counci

Policies that drive a higher level of efficiency intraents can create new jobs quickly, and can
sustain a favorable employment balance because of the utility bill savings that fosteriong
growth in other productive sectors of the economy. The combination of direct and indirect job
growth attributed tdéhe energyefficiency policy scenario is estimated to be 380,000 in 2020 and
520,000 in 2030. In comparison, there were 5.4 million unemployed residents in the South at the
end of 2009.

Impact on Gross Regional Product (GRP)A vigorous commitment to engy efficiency

would have a small, positive impact on the level of economic activity of the South. Specifically,

the GRP of the South would increase by $1.23 billion in 2020 and by $2.12 billion in 2030.
These changes ar e s ma trilionecenomaytini200d. t o the Sout h

! These estimates are based on 2008 IMPLAN data.

2 Bureau of Labor Statistics. (2010) Civilian &alforce and unemployment by state and selected area, seasonally
adjusted (Last modified: January 22, 2010, Accessed: March 9, 20tH0)www.bls.gov/news.release/laus.t03.htm
% Bureau of Econmic Analysis. (2008). GDP by State.
http://www.bea.gov/newsreleases/regional/gdp_state/gsp_newsrelease.htm
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Cost-Effectiveness of the Portfolio of EnergyEfficiency Policies

As Table ES.3hows, theortfolio of nineenergyefficiency policies is coseffective.The two
policies addressing commercial buildings have the highedbioech ratio of benefits to costs
using the fAtot al I e s/@aupEriode andnvestrinentto$s1t5 bifon Ov e r
would generate energy bill savings of $126 billion. Energy bill savings would begin immediately
in 2010, would grow through 2038nd would then taper off until 2050 when the useful life of

the improved technologies is expected to end. The result is a benefit/cost (B/C) ratio of 4.0 for
the commercial sector. That is, for every dollar invested by the government and the private
secbr, four dollars of benefit is received. The industrial and residential sector policies are
similarly cost effective with B/C ratios of 3.4 and 1.3.

The savings from the greater efficiency stimulated by these nine policies would total
approximately $448ithion in present value to the U.S. economy. It would require an investment
over the 2@year planning horizon of approximately $200 billion in present value terms. These
costs include both public program implementation costs as well as ps@t@ invesnents in
improved technologies and practices.

Among the nine individual policies, only two have benefit/cost ratios of less than one

indicating that they are not cesffective. These include appliance incentives and standards (with
a B/C ratio of 0.3and combined heat and power incentives (with a B/C ratio of 0.7). When
clothes washers and refrigerators are removed from the suite of appliance standards with
incentives, the B/C ratio rises to 0.7. When carbon dioxide emission reductions are valued at a
range of $15 per metric ton in 2010 rising to $51 in 2030), both of these policies approach or
exceed the breakeven B/C ratio of 1.

According to the total resource cost test, the mostefésttive policy is tighter commercial
appliance standards (withB/C ratio of 4.6) followed by B/C ratios of 4.5 for industrial plant
utility upgrades and 4.1 for residential building codes with thady verification. These high
B/C ratios combined with the fact that we examined an incomplete set of policies and
technologies suggests that greater levels of investment could generate additioedfle cipa
energy savings.

*1n 2007 dollars, using a 7% discount rate.
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Table ES.3Total Resource Cost Tests by &tor (Million $2007)

Residential Sector Policies

NPV Cost NPV Benefit B/C Ratio
Building Codes with
Third-Party $10,000 $41,400 4.1
Verification
Appliance Incentives
and Standards $25,500 $7,060 0.3
Expanded
Weatherization $5,840 $6,420 1.1
Assistance Program
Residential Retrofit
and Equipment $86,600 $119,000 1.4
Standards
Combined Policies $115,000 $143,000 1.3
Commercial Sector Policies
NPV Cost NPV Benefit B/C Ratio
Tighter Commercial $26,300 $109,000 4.6
Appliance Standards
Commercial Retrofit $8,540 $20,900 24
Incentives
Combined Policies $31,500 $126,000 4.0
Industrial Sector Policies
NPV Cost NPV Benefit B/C Ratio
Industrial Plant
Utility Upgrades $10,800 $48,400 4.5
Industrial Process $36,000 $128,811 3.6
Improvement Policy
Combined Heat and $16,900 $11,400 0.67
Power Incentives $17,600 1.04
Combined Policies $53,200 $179,000 3.4

Water Conservation from Energy Efficiency

* Includes the environmental benefits fro 8O, emissions avoided by CHP systems
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Water conservation is an importantloenefit of policies that promote the efficiarge of

electricity. Based on a water calculator developed for this project, the freshwater consumed in
the process of cooling conventional and nuclear thermoelectric power plants in the Southern
NERC regions is forecast to grow to 334 billion gallons ia®and 381 billion gallons in 2030.

Implementation of the nine Energyficiency policies examined here could avoid generation that
in turn would save southern NERC regions 8.6 billion gallons of freshwater in 2020 and 20.1
billion gallons in 2030. On percentage basis, this represents 56% of the projected growth in
water consumption over the next decade, and 43% of the projected growth for the following




decade. These savings in 2030 represent abotguaréer of the current total water needs of the
City of Atlanta.

Policy Supply Curves for Energy Efficiency in the South

Energyefficiency supply curves have typically focused on individual technologies. Since the
emphasis of this report is on enegfficiency potential that is achievable with polioytiatives,

we have developed policy supply curves. The magnitude of energy demand resources that can be
achieved by launching aggressive enegfficiency policies is shown along the horizontal axis,

and the vertical axis presents the levelized coselering these energy demand resources. The
policies are ordered from the lowest to the highest levelized cost. Only the electricity supply

curve is presented here, in Figure ES.5. Chapter 6 also presentse&ffiergiycy supply curves

for total energy avings and natural gas. In all cases, we focus on the year 2020.

The electricityefficiencysupply curve for the Souflirigure ES.5)llustrates how more than

2,000 TBtuof electricitysavingscould be realizefrom implementing eight energgfficiency
pdlicies. (The combined heat and power policy could not be assigned a levelized cost value.)
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Figure ES.5 SupplyCurve for Electricity Efficiency Resources in the South in 2020
(RCI Sectors)

The supply curve alsighlights the large, loveost potentiabf industrial efficiency
opportunitieswhich together could save more than 500 TBtu of electricity for a levelized cost
that is significantly lower than the price of electricity for industrial consumers (6.2 cents/kWh)
The next most costffective effidency option is the commercial standards policy, followed by
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building codes, bringing the cumulative savings for these four policies to nearly 900 TBtu. When
the retrofit incentives and equipment standards are added, a large additional savings can be
achieved. The three remaining policies do not save as much electricity and are more costly.

The natural gas sppy curve distributes approximately 1,4%8tu of savings across the eight
efficiency policiesCommercial standards and residential building cadtes particularly low
cost but somewhat limited natural gas savingslustrial plant utility upgrades and process
improvementson the other hanaffer low-costand largescale opportunities foratural gas
savingsin the South

Carbon Constrained Sersitivity Analysis

An analysis of the sensitivity of our studyos
undertaken to ensure the analyséfs capturesome of the uncertainties associated with SNUG

NEMS forecasting. Thisemsitivity is called the Cadm-Constraired Future(CCF). It was

chosen becaugbke national regulation of greenhouse gaapgears possiblend will affecthow
energyefficiency policies are perceived and implementéde scenario is modeled by assuming

a $15/tCQ price on carbomi 2010, increasing linearly to $51/tg@®@ 2030.

Given our interest in how energfficiency policies interact with other suppbnd demandide
initiatives, we evaluated the CCF constraint both on its own and in the presemazgyf
efficiency police. In this combined set up of CCF + enesgfficiency policies, the effect of
efficiency policies on consumption under the assumption of a Carbon Constrained Future
appears to be additive. That is, the efficiency policies reduce consumption by approxineatel
same increment when added to either the Reference scenario or the CCF.

However, this is not to say that there is no interactive effect at all. Rather, the interaction is
apparent when examining the reduction in,@@issionsEmission reductions dm energy
efficiency policies result from the consumption of less energy, while the reductions from the
CarbonConstrained Future result primarily from switching to cleaner fuels. When these two
policy scenarios are imposed simultaneously, the interackhietween them grow over time, as
the cleaner fuels predicted in a CCF scenario become the fuels not consumed as the result of
energyefficiency investments. This effect is noticeable in Figure ES.6 starting around 2025.
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Figure ES.6 Carbon Dioxde Emissions with EnergyEfficiency Policies

Conclusions

If the Southcould achieve the substantial enegfficiency improvements that haaéready been
shown effective in other regions and natiozerbon emissions across ®euth would decline
air quality would improve andplans for building new power plants could be downsized or
postponed, all while saving ratepayers money.

While we examined nine policies, others exist that would lead to additional efficiency.

However, these nine were chosenaiese they were all deemed likely to be axfétctive,

significant, large, realistic, and quantifiabM/e do not examine the impact of eneggficiency
investments opeak demand reductions. While clipping system peadstisal to electric power
plamers we treat this as an ancillary benefit of improved energy efficigdoydo we examine

the role of demandesponse or loathanagement programs aimed strictly at shiftingpeak
consumption to ofpeak hoursTh es e ar e al s 6s ivdaeboucaskbasenerii d e ma n d
further assessment.

The energyefficiency licies described in this reporbald set the South on a course toward a
moresustainabl@nd prosperous energy future. If utilized effectivegre g i cubgiastial
erergy-efficiency resotces could reverse the lotgrm trend of expanding energy consumption.
With a concerted effort to use energy more wisely, the South could grow its economy, create
new jobs, and improve theealthof its citizens and ecosystems

Without new supporting pigies, this potential for energgfficiency improvement will not be

realized. Bergyefficiency upgrades require consumer and business investment and they
compete withother priorities. With so many demands on financial and human capisal,
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effectiveenergy-efficiency improvementare easily ignoredlhrough a combination of

information dissemination and education, financial assistance, regulations, and capacity building,
consumergan be encouraged itovest in energefficiency. In addition, expandedsearch and
development and pubgrivate partnerships areeded to innovate and deploy transformational
technologies thatnlargethe efficiency potentiabver the long run

The ability toconvert this vision inteeality will depend on the willingnes ofconsumer,
business and government leaders to champion the kinds of policies modeled here.
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1. INTRODUCTION

For the past several years, U.S. House and Senate committees have debated the pros and cons of
alterrative energy and climate legislation. Emerging from this dialogue is a consensus that

energy efficiency should play a key role in transitioning the nation to a clean energy future.

Energy efficiency is generally seen as a large, affordable, and enviraiiyatttactive energy
resourcelnvestments in energy efficiency can save consumers and busimesssswhile

reducing pollution, mitigatingreenhouse gas (GHG) emissipasd conserving water

In the electricity sectogvidence has shown that enegdficiencycan be as reliable as the
construction of new power plants and the purchasdegotricityvia longterm contracts or spot
markets(Vine, Kushler, and York, 2007Energy efficiency is also a lowost contributor to

system adequadythe ability of the electric system to supply the aggregate energy demand at all
times. In addition to environmental benefits, energy efficiency often comesraadd with
productivity gains and job growth.

At the same time, energy efficiency typically requireseased utility and government

incentives, regulations, information, and other polittesvercome barriers artdansform

markets As a result, specific estimates of the size of eneffjgiency resources are highly

variable. The supply of cosfffective energyefficiency varies according to assumptions made
about future policies, future energy prices, rates of economic growth, and a host of other factors.

Energy Efficiency in the Souéixamines these factors in the design of its detailed primaryand
depth research on the size of eeffective energiefficiency potential in the South.

1.1 GOALS AND ORGANIZATION OF THE REPORT

By implementing new policy approaches that tackle key barriers, create new incentives, set
minimum standards, and enableage, how much energy efficiency can be stimulated? Which
technologies hold the greatest potential and what policies and programs can most effectively
translate that potential into reality? These are the essenti&lansaddressed by this study.

Enemy Efficiency in the Souik organized int@ix chapters followed by references and
numerous appendices. The chapters can be groupdtiieésections:

Introduction(Chapter 3} and Methodology (Chapter 2Jhe remainder of this chapter sets the
context for the empirical analysis, describing energy production and consumption in the South
and characterizing current efforts to tap demsidl@ energy resources. Chapter@vies a

broad overview of the methodology used in the policy analysis and eeffiggncy resource
assessments. Thikapter also outlines the portfolio of polick®deled in the analysis and
describes the alternative future scenarios that could shape their influence.

EnergyEfficiency Reources, by Sector (ChapterHB These chagers estimatéhe potential for
costeffective efficiencypoliciesin each ofthe Regin 6 s maj or sector s: resi
commercial buildings and industry (the RCI sectofflese assessments begin with a description



of energy consumption in ti&outhandthe energye f f i ci ency | e vRefereancea s s u me ¢
Scenari oo forecast . eadhlofghenengy efficiencygpolitiekhen descr i b
methodology used to analyze them, and the estimates of e@@iggsand costs. The chapters

then estimat¢he costeffeciveness of each policy, compare their results with other studies, and
describe the limitations including needs for further research

Integrated Analysis (Chaptel):6This chapter describes the integra¢edineering and economic
resultsof our assessment of energfficiency potential in the Soutln addition to presenting the
economywide costeffectiveness tests, this chapter characterizes the emplognnt
macroeconomi@mpacts of each scenayias well as the water conservation beseditthe
energyefficiency policiesIn addition to theReference Scenarforecastwe examine a Carbon
Constrained Future Scenario for a measure of sensitivity analygshapterconcludeswith a
discussionof he st udyfidds\gspr i nci pal

These bapters are supplemented by detailed appendices that provide ad#itickgriound on

the current federal policy environment that operates as a backdrop for the proposed new and
expanded policy initiatives, description of our assumptions and methodolagies), a few

cases, a more detailed description of our findings.

e Appendix A describes the hundreds of federal policies and measures that are currently in
place, which seek to promote investments in ereffigient buildings and industry.

e AppendixBprov des suppl emental information about
approach.

e Appendices Ghrough E provide additionahformation about the methodologiesed to
analyze each sector

e Appendix F provides further information on the basehnalysis iad the use of the use
of the ACEEE employment calculat@s well as the methodology used to evaluate water
conservation benefits of the Enefgificiency Policy Scenario.

e Appendix G contains short{& 10page) profiles of the findings for each of ti& 1
states in the South, along with the District of Columbia. These profiles are posted on the
website of the Southeast Energy Efficiency Alliantip//www.seealliance.oryy/



1.2 OVERVIEW OF THE SOUTH CENSUS REGION

The South census region is compriséthe District of Columbia and 16 States, covering two of
the most populous states in the couiitifyexas and Florida. The U.S. Census Bureau divides the
Southinto three divisions. Th8outh Atlantic includeseightstates and the District of

Columbia; al but West Virginiasit along theeastern seaboard. TRast South Centralregion
includesAlabama and threstates with western borders that touch the Mississippi River.

West South Centralregion also includefour stateswhich all lie west of the Mssissippi River.

The South as defined by the U.S. Census Bureau is almost identical to the Region served by the
Sout hern Gover no r’dtis slighfydaogerithantthie ddtate (e@oB seyved by
the Southeast Energy Efficiency Alliante.

The South Census Region with Three Divisions

N

East South

Central South
Atlantic

West South L
Central

0 50 100 200 300
) Miles

[ West South Central [l East South Central [__] South Atlantic

Figure 1.1 The SouthCensus Regiomwith Three Divisions’

°All of the SGA menber states except for Missouri are located inSbath;Missouri isin the West North Central
region. In the South Atlantic region, all states except for DC and DE are member states &&GAso includes

the U.S. Virgin Islandand Puerto Rico.

® Theregion as defined by SEEA includes the 11 states from Kentucky and Virginia south, and from Arkansas and

Louisiana east seewww.seea.us
"Map and definition from U.S. Census Bureau document on Regions and Divisitwesldrited States

www.census.gov/geo/www/us_regdiv.pdf
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With 36.4%0ft he countryo0s,tpedputhlisahe mastrpopulous o tAedfdur

census regions of the United StafgsS. Bureau of the Census, 200Bhe South region leads

the natiomot only in population but also in-imigration and population growthAs t he nat i o
largest and fastest growing region, the South has experiencéd gop@ilation growth over the

past decade, drthis rapid expansiois expected to continue.

1.3 ENERGY SUPPLY IN THE SOUTH

The South produces significant portionsa@dthnat i on 6 s f oteesagibn shipplied s . I n
48%of the nationds energy resources, proportio
renewable energy resources. Specificdhe region accounts for the followipgrcenages of

the nationbés energy production, by fuel (EI A,

56% of conventional oll

65% of natural gas marketed production
38% of coal production

43% ofnuclear power

28% of renewable energy production.

With a fuel mixfor generating electricityhat is 76 derived from nonrenewable fossil fuels

(EIA, 2009c),achieving the substantial energy efficiency improvements experienced in many
other parts of the United States would postpone the need for new jplewes to meet growing
demand and could improve air quality and reduce carbon emissions across the region. In 12 of
the 16 states in the South, coal is the primary source of power production.

In part because of its heavy reliance on coal and petnodeul it small production (and
consumption) of renewable energy, the South accounts for 41% of U.S. carbon emissions.

1.4 ENERGY USE IN THE SOUTH

The South accounted for4%6% f t he nati onés total energy con
more thanits har e of t he cob36% tsrhighertharaverpge pea dapitaemergy
consumption is true for each of the major-eise setors: residential buildings (39),

commercial buildings @), industry (3%), andtransportation (41%), arfdr electic power

(43%).

® The South has the highestririgration and population growth in persons, but the West leads the nation in growth
rate ona percentage basiBor the period from 2000 to 2008, population growth fonthele U.S. was estimated at
7.8% with growth for the South at 11.1% and the West at%1dver the same time, the average annual population
growth rate for the whole U.S. was 0%A4with average annual population gith rates for the South at 1 @2and

West at 1.3% (U.S. Bureau of the Census, 2008).



1.4.1 Energy Consumption by Source

As is the case nationwide, coal is forecast to increase its share of energy use in the Region

between 2015 and 2030, in the absence of restrictions ge1@iGsionsFigure 12). However,

the market shre of western coal is expected to increase, while Appalachian coal production is
forecast by EIA to decline slighthelA statesi Al t hough producers in Cen:
well situated to supply coal to new generating capacity in the Southeagptian of the

Appalachian basin has been mined extexg] and production costs halieen increasing mer

rapidly than in other Regions ( E1 A, 2 With&&6ofp .t h&4)hati onds jobs
coal industry supporting only $&of U.S. coal produain, Appalachia has significantly lower

levels of labor productivity and therefore higher costs. In contrast, the Powder River Basin has

vast remaining surfaeminable reserves that can be reached by large-sating equipment

with significant benefitsrbm economies of scale.
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Figure 1.2 Energy Consumption Projection for the South, by Source, 2002030
(including transportation, EIA, 2009c)

Availability of reasonably priced and reliable energy has been a value to business in the South
andhashelgt t o drive the regionbés economic develop
enjoyed an average populatiareighted residntial electricity price of 10.¢ents pekWh,

compared with a natiohaverage of 10.6ents(EIA, 2009d) Within the South, electity 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 accounticlifferent service providers.

Despite its generous endowment of energy resoutoesegion is economically chahged. It
accountsforonly33% f t he nationds gross domestic produ
proportion of households living in poverty, of all the Census regions.

As Table 1.1 shows, coal dominates eledirigeneration in the South, accounting for 54% in
2008, which is slightly higher than the U.S. average of 51%. In contrast, hydropower in the
South, at 2% of generation, is considerably smaller than the 8% national aVéra&auth
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depends less on rendvla sources of electricity than any other region. As a result of this heavy
reliance on fossil fuels, the South accounts fén4f U.S. carbon emissionshese regional
averages mask a great deal of statestate diversity. Three states in the South peigarily on
natural gas for power production, and one state (South Carolina) relies primarily on nuclear
power.

Table 1.1 Energy Consumption for Electric Power in the South and the U.S.

Coal Renewables| Fuel Oil FETEIE | N Nuclear Imports
Coke Gas
u.S. 51.3% 8.7% 1.2% 0.4% 17.3% 209% 0.3%
South 53.8% 2.%% 1.2% 0.7 20.8% 20.3% 0.0%

http://www.eia.doe.gov/emeu/states/sep_sum/html/pdf/sum_btu_eu.pdf

EIA forecasts that fuel consumption in the future wilirespond to the total energy somption
projections EIA forecastghat the South will increase its share of coal consumption for
electricity generation between 2020 and 288&hown irFigure1.3.

25

2
m
5 = Fuel Oil
= ® Renewable
& 10 -
8, = Nuclear Power

5 Natural Gas

= Coal
0
2010 2015 2020 2025 2030

Figure 1.3 Energy Consumption for Electric Power Generation in the South2007#2030
(EIA, 2008a)

Statedn other regions afhe nation are meeting one to twercentof their electricity

consumption each year with energy efficiency at a cost of approximately $0.03 per kiloumatt
(kwh) compared with projected costs of $0.05 to $0€7kpVh of electricity from coal, gas
combined cycle, wind or nuclear plants (Brown and Chandler, 2008; Kushler, York and Witte,
2004). California, New York, Vermont, and other stdtageshown that energy efficiencgan
represent low-cost, lowrisk enegy strategy.

California, in part due to aggressive and sustained eredfigiency measures, has kept per
capita electricity use flat over recent decades (National Academy of Sciences, 2008). This is in
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direct contrast to national trends over the lasy&&rs, where U.S. per capita electricity use as a
whole has risen about %) Rufo and Coito (2002) have shown that the potential for further
energyefficiency improvements in California remains strong. A similar potential for aggressive

and sustained ergy-efficiency programs has been demonstrated in Vermont and other states,
where electricity consumption per capita has
grown significantly. Thus, these states have shown that energy demand growth can be
significantly reduced without compromising economic growth. The challenge is to move these
energye f f i ci ency fAbeesuth practiceso to the

14.2 Energy Consumption by Sector

In 2007 theSouthconsumed 16.6 quads of enemgyheindustrial sector, moréhan any other

sector in the South and proportionately more than the industrial sector in the United States as a
whole (Figure 1.4). This high industrial energy consumption reflects the strong industrial base of
this region, and the heavy representatioaredrgyintensive industries in the South.

Consequently, @mpared with the nation as a whdlee Southconsumes slightliessof its

energy orbuildingsandtransportation The industrial share is projected to decline over time but
the industrial energwill still be the largest portion by far in 2030 (Table 1.2).

40%
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Figure 1.4Energy Consumption Shares in the U.S. and the South
by End-Use Sectorsin 2007



Table 1.2 Energy Consumption Forecast for the South
(quadrillion Btu)
RCI | Residentid | Commercial
Year - - Industry
Total | Buildings Buildings
2007 | 31.7 8.3 6.8 16.6
2020 | 31.6 8.9 7.9 14.9
2030 | 33.2 9.8 8.9 14.5

(EIA, 2009cAnnual Energy OutlooR

The energy consumption of each sector is forecast to increase over the next.2&gegvared

to 2007 consumptiorexpandsn 2030 t09.8 quads of energy (18% the residential sectoand

8.9 quads (31%) in the commercial sector. In contrast, energy consumption in industry declines
by 13% to 14.5 quads in the year 2030.

1.4.3 Energy Prices

Energy inthe Souths relatively cheap, and EIA forecasts that this comparative advantage will
cortinue through 2030. Table 1.3 compares U.S. and Southern prices.

Analysis by the Center for Business and Economic Research (2#0@®&)lectric Power Research
institute (EPRI), and othersuggests that residential and commercial consumers are fairly
insensitive in the shorun to increases in the price of electricity. If this price insensitivity
applies across all energy sources, which is likélgnstrong policyinterventions will be needed
to promote energgfficient purchases and practicémtwithstanding shotterm price
insensitivity, smart policies can accelerate investments in energy effi¢i@rayn, et al, 2001;
Geller et al., 2006)t is this perspedte that we actively explore in the analysis that follows.

Table 1.3 Average Energy Prices to All Users in the South and
the United States
(in 2006 dollars per million Btu)
Fuel Type United States The South
2007 2020 2030 2007 2020 2030
Distillate Fuel Oil | $19.5 $25.9 $27.9 $19.5 $25.6 $27.4
Natural Gas $11 $10.9 $11.9 $8.2 $8.3 $9.7
Electricity $44.2 $38.6 $41.5 $25.0 $26.4 $29.1
(EIA, 2009c)



1.4.4 Carbon Footprint

When the greater intensity of energy consumptiahénSouths compoundedyits lowerthan
average use oknewablefuels t he Regi onbés carbon footprint e
average. A recent study by Brow®outhworth and Sarzynski (200&stimated the per capita

carbon footprint of t haeareasmeasuredsernis die mgegist 100
tons of carbon emissions per capita from the consumption of residential elecegdgntial

energy andight dutyvehicleandfreight trucks fuelsEleven of the20 metrgolitanareaswith

the largest carbofootprintsare located ithe South(Figure 15). Thus, from a climate policy
perspectivewhile the Southmay bemore vulnerable to the costs associated with any national

climate policy it could perhaps gain the most by capitalizing on opportunitigarieform its

energy systencompared wittotherareas of the country.

Honolula, HI: Lowest quintile

[ Lowest quintile [ | Middle quintile ] Highest quintile
[0 ] Second-lowest quintile [777] Second-highest quintile

Figure 1.5Carbon Footprints of Metropolitan Areas in the South, 2005
(Map drawn from data published in Brown, Southworth, and Sarzynski, 2009)

1.5 ENERGY-EFFICIENCY PROGRAMS AND PRACTICES IN THE SOUTH

1.51 |lllustrative Energy-Efficient Technologies and Policies

A large potential for improved efficiency exists in numerous ereagyguming equipment and
practices. For instance, higjuality adjustablespeed electronic motor drivesnce exotic and
costly, are now magsroduced in Asia and are widely used because of their protective and soft
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start circuits. Higkefficiency compact fluorescent lamps sell for a fifth of their 1983 price, now
that a billion are made yearly. Real pritewe fallen several fold in 15 years for electronic
lighting ballasts and heagflecting window coatings. The economic potential for energy
efficiency continues to grow (Lovins, 2007).

Layers of energy inefficiency exist throughout thé&. economy. Foexample, converting coal

at the power plant into useable light given off by incandescent lamps isnanbercentefficient
(National Academy of Sciences, 2008). By simply replacing incandescent bullsomigiact
fluorescentsa fourfold improvementn efficiency can be achievet@ihe payback period can be

quite short in this case for compact fluorescent light (CFL) bulbs, less thaamoy as little as

a month, depnding on how may hours each day the CFL is used. However, as with many (but

not all) energyefficiency improvements, consumers need to purchase a more expensive device

in order to generate the energy savings. How can reluctant consumers be persuaded to pay more
up front to save money in the future when they often do not understand thgnsesncomplex
economic analysis that goes into such a purchasing decision?

Energyefficiency policy mechanisms are numerous and are implemented at all levels of
government from the local jurisdiction and state to the regional and national scale. To make
matters more complicated, energfficiency measures and incentives can be delivered by a
multiplicity of actors and agents, including independent organizationsyomarnment

statewide organizations, fully integrated independently owned utilities,jiltatatf distribution
companies, as well as government agencies (Harrington and Murray, 2003). In this report, we
use the typology developed the Committee on Climate Change Science and Technology
Integration (2009to inventory existing policies and t@usider alternatives (see Appendix A).

Together, energy efficiency and demand response can delay or completely avoid the need for
expensive new generation and transmission investments, thus keeping the future cost of
electricity affordable and freeing @mergy dollars to be spent on other resources to expand the
Re gi on 0 s Agreatemsban yf.the dollars invested in energy efficiency goes to local
companies that create new jobs compared with conventional electricity resources where much of

the mong flows out of the Region to equipment manufacturers and fuel suppliers.
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1.5.2 Energy-Efficiency Practices in the South

TheDigest of Climate Change and Energy Initiatives in the S(GBEEB, 2009) provides an
overview of the climate change and enegpglicy initiatives currently underway in the South. It
catalogues a large number of energy efficiency programs currently operating throughout the
region. In summarizing the nature of these initiatives, it concludes the following about the
approach of the &ith:

ARat her than attempting to craft regional

specific technologies, Southern states are focusing on incentives for building

energy efficiency, fostering a bioeconomy through industry, supporting research

and developmnt of <c¢cl ean energy technologies and
policies for state governments. o (SSEB, 20

Other assessment of energy policies have notegénaiapita spending on electric utility energy

efficiency programs in the Southeasjust onefifth the national averagglliott et al.,2003

Elliott and Shipley, 2005). n 2003 and 2005, ten southern stal
current policies and environment (the lowest grade given to any state). Texas was the only state
intheSout h to receive an MfAAO0. F dhegrades distrioted, of t h
were A (12), B (12), C (8), and D (16).

As illustrated in Table 1.4, States in the South are comparable to the nation as a whole in terms
of their adoption of 2006or more recent) International Energy Conservation Codes for
residential and commercial buildings. On the other hand, their adoption of Leadership for
Environment and Energy Design (LEED) standards for State buildings is much lower than the
national averge, as is the market penetration of Energy Star Homes.

In terms of utility policies that support energfficiency investments, southern States also lag
behind the rest of the nation. Only 71% of the States in the South have adopted net metering
policies.Net meteringallows customers with small generating facilities to use a single meter to
measure both power drawn from the grid and power fed back into the grid freite on
generationThis enablesustomers to receive retail prices for the excess alitgtiiney
generatewhich can be critical to the economic viability of industrial combined heat and power
systems as well as egite renewable generation.

Only a few States in the South have adopted provisions to decouple profits from sales of either
ele¢ ricity or natur al gas, to provide a fl evel
of utility revenues and profitsan be achieved eith#rough periodic and frequetrtie-ups of

projected sales or by other mechanisms that provide utilitidsstiviely cost recovery and

earnings opportunities for operating enedfffciency programs (Brown, et al., 2009). Similarly,

only four southern states have undergone active electric utility restructuring, three are part of
regional carbon cap and tradegrams, and only two have promulgated state appliance or
equipment standards that exceed federal requirements.
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Table 1.4. Energy Efficiency Policies Implemented by States in the South

IECC 2006 Building Code LEED Market Net
Census or Better Standard or | Penetration Meterin
o State Equivalent of Energy 9
Division . . . State
Commercial | Residential | for State | Star Homes Policy
Buildings > 20%
South
\tlantic Delaware V
D.C. \ \ V
Florida V V V V
Georgia \ \ Vv
Maryland Vv Vv Vv \
North Carolina V V V
South Carolina V V V
Virginia Vv Vv \Y Vv
West Virginia \
Fa?; Alabama
bOU
Central Kentucky V V V V V
Mississippi
Tennessee
\West
Eouth Arkansas V
pentral Louisiana V V V
Oklahoma V V V
Texas V
South Total 9/17 9/17 6/17 3/17 12/17
U.S. Total 29/51 27/51 24/51 13/51 44/51
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Table 1.4. Energy Efficiency Policies Implemented by States in the Souftont.)

Decoupling Active Regional | Appliance
Census Electricity Carbon and
L State ; i
Division Natural . Restructuring | Cap and | Equipment
Gas Electricity by State Trade Standards
South
Atlantic | Delaware Vv Vv \
D.C. \4 \4 \4
Florida
Georgia
Maryland V Vv V V V
North Carolina Vv
South Carolina
Virginia V
West Virginia
East Alabama
South
Central | Kentucky
Mississippi
Tennessee
West
South Arkansas Vv
Central Louisiana
Oklahoma
Texas \
South Total 4/17 2/17 4/17 3/17 2/17
U.S. Total 18/51 6/51 15/51 33/51 13/51

Sales data suggest a low market penetration of ergdfigiency products in the SouthRor

Energy Star appliances with sales data that ackegchby EPA, th&outh has the lowest rates of
marketpenetration (McNary, 2009)This purchase behavior is undoubtedly a function of the
historically low electricity rates that the South has enjoyed. It would also appear to reflect a
relatively weak engy conservation ethic. Evidence of this is provided by the results of a poll
conducted in January 2009 by Public Agenda.

The poll suggests that Americans are divided geographically in terms of their views on energy
conservation and regulating energyg @d prices versus exploring, mining, drilling and
construction of new power pigs. Yuliya Chernovaa reporter in New York for Clean

Technology Insight, a Dow Jones & Co. newslettetes that conservation is supported by a
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large majority nationwide,dwever, it is close to even with exploration and drilling in the South,
48% to 45%, (Figure 1.6).

On the other hand, utilities in the South have embraced desid@dnanagement as a means of
reducingthe peak power requirements their largest customeraccording to Goldman (2006),
there were 2,700 commercial and industrial customers enrolled in TOU programs in 2003,
representing 11,000 MW. Thredility programs in the Southeast (TVA, Duke Power, and
Georgia Power) account for 80% of these participants, and they primaghgdarge energy

users.

1.5.3 Previous Estimates of Energfficiency Potential in the South

Many studies have examined the potential for deploying greater energy efficieheySouth.

t hese wer er erveiceewnot |byy eCkhaammi dnl eedr
These studies contain more than 250 estimates of the energy efficiency potential for different
fuels (electricity, natural gas, and other fuels), sectotiseoéconomy (residential buildings,
commercial buildings, and industry), and types of potential (technical, economic, maximum

N i

net een

of

Conserve or Drill?

Americans are somewhat divided by region
on whether US. energy palicy should favor
conserving and regulating energy use or
exploration, drilling and construction of
new power plants, according to a January
2009 poll by Public Agenda, though
conservation was supported by a large
majarity.

B Expanding exploration, mining and drilling,
and the construction of mew power plants

Northeast ... ....ccuuvisansnanaaaans 5%
Midwest . ... .. i i aaaa 30
L1 1 1 PN 45
1 L0 31
Natiomwide Total ... ... ... aaas 37
B More energy conservation and regulation on
enargy use and prices

Northeast ... .. it 5%
Midwest . ... . i 62
1T (FeAAGG0 000000000 A000000000 00a60 48
L), — SRR Asna nao00a06a 0000a00000 0oa00 &0
Natiomwide Tetal ... ... ... aaas H6

Figure 1.6 Public Agenda Poll
(Chernova, 2009)

achievable, and moderate achievable).

The metareview concludes that a reservoir of eeffective energy savings exists iretBouth.
The full deployment of these nearly pollutitnree opportunities could largely offset the growth
in energy consumption forecast for the region over the next decade. Such deployment would
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reduce capacityelated costs associated with the expansfalectricity and natural gas
infrastructure and supply. The full deployment of enezfficient technologies could bring

energy consumption in 2020 down 9 percent below projected levels, which would bring future
consumption to slightly less than preskenviels, as shown in Figure 1.7. This would entirely
offset the need to expand electricity generation capacity in the South through the year 2020.

Figure 1.7 Achievable Energy Eficiency Potential in the South:
Results of a AMeta Revi ewo
(Chandler and Biwn, 2009)

By Afull deploymentodo the report means the max
is also coseffective. The metaeview concludes that the South has the technical potential to

reduce its energy consumption over the next deca@epeycent per year, but some of this

potential is not costffective at current energy prices. The region has the economic potential to
reduce its energy consumption by 1.5 percent per year, but some of this potential is not

achievable with feasible poliggterventions. With vigorous policies, it is possible to reduce

energy consumption in the South by 1 percent per year, which would more than eliminate the
projected growth in energy demand in the regi
econonic energy savings potential that can be achieved with such public policies.

More recently,McKinsey Global Energy and Markets (20@fjblished an assessment of

economic potential for energy efficiency improvements in the RCI sectors of the U.S.

Specifial | 'y, it focused on -presestv @alppeoerpoasi ti esotahmd
should be considered to be economically attractive. Their estimates do not discount economic
potentials to reflect the difficulty of realizing these opportunitiesugh policy or other

interventions.
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