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THE COMPARATIVE IMPACT OF THE MARKET PENETRATION OF
ENERGY-EFFICIENT MEASURES: A SENSITMTY ANALYSIS

OF ITS IMPACT ON MINORITY HOUSEHOLDS

by

L.V. Bozinovich, D.A. Poyer, and J.L. Anderson

ABSTRACT

A sensitivity study was made of the potential market penetration of
residential energy efficiency as energy service ratio (ESR) improvements
occurred in minority households, by age of house. The study followed a
Minority Energy Assessment Model analysis of the National Energy
Strategy projections of household energy consumption and prices, with
majority, black, and Hispanic subgroup divisions. Electricity and total
energy consumption and expenditure patterns were evaluated when the
households' ESR improvement followed a logistic negative growth
(i.e., market penetration) path. Earlier occurrence of ESR improvements
meant greater discounted savings over the 22-year period.

1 INTRODUCTION

In our sensitivity analysis of the impacts of market penetration of energy-efficient
measures on minority households, the effects of varying the energy service ratio (ESR) were
examined in two different ways. The ESR designates the efficiency of fuel use in a home;
under the reference case, it declines at a constant rate over time. An ESR value of one
denotes that the units of fuel used for each unit of energy service received are in a one-to-one
relationship. A household's reference-case base-period energy consumption is used to
normalize its ESR to one. An ESR value of 0.9 denotes that 0.9 units of fuel are necessary
for each unit of energy service consumed.

When the ESR issetup to be a functionoftime,itrepresentsthe market

penetrationofenergy-efficiencymeasuresintothehome. As energy-efficiencymeasuresare
implementedgraduallyovertime,a home willshow a correspondingdropinitsESR. As

more efficiencymeasuresareimplemented,theESR willdropfurt,herstill.Itspathwillbe
a curvedlineovertime,whichisindicativeoflogisticnegativegrowth.

We postulated that two ESR curves can be used to study' the sensitivity of energy
use. The New House ESR curve declines rapidly in the beginning and then levels off as we
approach the last year of our forecast. The Old House ESR curve declines gradually at first;
after some period, it starts a more rapid decline and then levels off toward the very end of



theforecastperiod.Residentialstructuresbuiltafter1974aredesignatedasnew;thosebuilt

on orbefore1974aredesignatedasold.

The New House ESR curve is applicable when stronger energy-saving measures are
taken in the early years. The cumulative effect of these measures over 22 years results in
an ESR of 0.9155, which occurs within a few years of the last period of the study. We
postulate that this pattern resembles the behavior in a new house. A new house is more
thermally efficient, and its ESR will be better than one at the beginning because the
reference case ESR is one in the first period. Additionally, measures implemented in a new
house are less likely to cost as much or take as much time to install as they would in an old
house (less retrofitting, etc.). Therefore, any significant energy-saving measures would more
likely be implemented early.

The OldHouse ESR curveisapplicablewhen thestrongestenergy-savingmeasures
arepostponedand feweffectivemeasuresaretakeninitially.A cumulativeeffectoccursas

measuresareimplementedovertime.The additionofdelayedsignificantmeasuresresults
inthefinalyear'sESR reachingthevalueof0.9155,asitdoesfortheNew House ESR curve
and thereferencecase.We postulatethatthisbehaviormore closelyresemblesthatwhich

wouldtakeplaceinan oldhouse,where retrofittingmay benecessarytothermallyinsulate
windows,thefurnacemay requireoverhaulingor replacement,and theminor efficiency
measuresthatareimplementedinearlieryearsprovidea negligibleeffectinloweringthe
ESR.

The ESR curves are not intended to directly reflect the ability of the homeowners to
afford home improvements, because we assume that homeowners will postpone costly
purchases. As the NES (1991) explains, prior experiences have shown that households tend
to underinvest in energy-efficiency improvements. 1 The income differences among
homeowners are captured in the household energy and electricity usage behavior, the end-use
appliance composition, and, to some extent, the age of the house.

The ESR curvedoesbearsome relationtohouseholdincomeand welfare,through
itseffectonhouseholdenergyconsumptionand expenditures.A New House ESR curvewill

providemore favorableeffectsthanwillan OldHouse ESR curve.Owing tothedifferential
distributionsofsubgroupmembers among oldandnew homes,andtotheratesanddirections

ofchangeofthesubgroupdistributionsovertime,some populationsubgroupswillbe more
sensitivetothemarketpenetrationofenergyefficiencythanwillothers.

1 Other studies corroborate this assertion; see Bozinovich and Ungson (1991) for an overview.



2 METHODOLOGY AND REPORTING PROTOCOL

The population subgroups we studied (majority, black, and Hispanic) each had a
different mix of New House and Old House residents, which is characteristic of the groups
at large. The three scenarios we looked at each had a different rate of new housing growth.
The housing growth rate in the status quo scenario is 5%, that in the NES4 scenario is 4%,
and that in the NES6 scenario is 6%. We looked at the sensitivity of each subgroup's energy
use, through time, to the postulated change in the ESR. We first examined the sensitivity
to the ESR across groups within a housing growth scenario, and then the sensitivity to the
ESR across scenarios. We looked at both electric energy usage and total energy usage.

Our two cases are (1) the New House/Old House (N/O) case, reflective of real and
projected subgroup residency conditions, in which the portion of a subgroup residing in new
housing and that in old housing are assigned the appropriate ESR curve and the reported
result is a composite of the differential effects the two curves have on each subgroup; and
(2) the New House (N) case, representing the contrasting ideal case, in which both portions
of a subgroup are treated as if they reside in a new house and their behavior is reflective of
their sensitivity to the New House ESR curve. These two cases are compared to the reference
case.

Given the complete demand data available to the Minority Energy Assessment Model
(MEAM), our energy demand modeling was done at the microdata level; the usage behavior
in each household was modeled as if the household maximized its utility, subject to prices,
the ESR, and household income. The concept of representative agent, drawn from the utility
maximization theory in economics, implies that one may model the energy use of a whole
subgroup as if there were a representative agent making decisions for that subgroup. The
concept of representative agent used here is intended to apply only to the average outcome
amounts, which are the predicted levels of energy usage by the average household within a
subgroup. Although the outcomes are viewed as representative of a typical member of the
respective subgroup, the inputs are based on individual household choices. Therefore, any
variance among individuals is captured before the averaging is done.

The energy expenditure for the full reporting period was discounted at 5%
(continuously compounded) to represent the time value of money expenditure. The welfare
impact of an equivalent face-value saving, delayed in time, is less positive than one in which
all savings occur in the first period. The tables display undiscounted savings on the biennial
line items, while the table sums for expenditure are discounted and those for consumption
are not. Subgroup households may place a value on having consumption utility now rather
than later, and this can be represented by the subgroup household's rate of time preference.
Like a discount rate, this value permits us to understand how consumption choices are made
over time. We do not consider discounted consumption utility in this report.

Biennial reporting of annual amounts provides us with the scope of behavioral
changes occurring over 22 years. This period encompasses demographic shifts due to varying



rates of population growth and energy price changes predicted by the National Energy
Strategy (NES).

The time path of each ESR curve varies, and, for that reason, greater savings have
been measured up front for people residing in new homes than for those residing in old
homes. The discounting will implicitly weigh the up-front savings more and the delayed
savings less and will predict, all else being equal, greater early-occurring welfare gains and
smaller late-occurring welfare losses for those subgroups whose members live in newer
homes. Therefore, it is the discounted expenditure amounts that we address in this report.
Consumption is addressed in undiscounted form.

......... ,. ............. _ ........................................ ................................................................... _,............... _



3 RESULTS FROM THE STATUS QUO SCENARIO,
5% NEW HOUSING GROWTH

In the reference case, the status quo scenario, total energy 2 consumption and

expenditure amounts were found to vary among population subgroups (see Table 1). We
found that the relative ranking among subgroups, from high to low energy use, was preserved
in the two new cases, but the magnitude of relative differences across subgroups was not.

In the N/O case, the average household of the black subgroup consumed the most energy of

all the subgroups at 1,285 × 106 Btu over 12 years, reported within the 22-year period (1987-
2009) (see Table 2). The agent from the majority subgroup consumed the next highest
amount of total energy at 1,139 × 106 Btu for the period, and the Hispanic subgroup

consumed the least total energy at 1,028 × 106 Btu for the period. Under the N case, the
total energy consumption declines for all groups, with the black subgroup consuming

1,144 × 106 Btu, the majority subgroup consuming 1,113 × 106 Btu, and the Hispanic agent
consuming 998 × 106 Btu.

Comparing energy consumption between the N/O case and the N case indicates how
far the real conditions are from the ideal for a particular subgroup. We found that the
relative difference in total energy consumption between the N/O case and the N case was

2.3% greater for members within the majority subgroup, 3.3% greater for those within the
black subgroup, and 3.0% greater for the Hisl_anic subgroup. These numbers showed that
the black subgroup was farther from its ideal cc_nsumption of total energy than were the two

other groups. The relative difference in total energy expenditure was 2.1% greater within

the majority subgroup, 3.15% greater within the black subgroup, and 2.8% greater within the
Hispanic subgroup. The typical black subgroup member was farthest from its ideal in total

energy expenditure. The typical Hispanic subgroup member was about 0.4 percentage points
ahead of the black subgroup member and 0.6 percentage points behind the typical majority
subgroup member. The majority subgroup member was nearest its ideal in both consumption

and expenditure.

Electricity consumption rankings (see Table 3) differed from those for total energy

consumption. The largest consumer of electric energy in the N/O case was the majority
agent, at 416 × 106 Btu for 12 years during the 22-year period. The next highest consumer

was the black agent, at 346 × 106 Btu; the lowest electricity consumer was the Hispanic
agent, at 323 × 106 Btu. In the N case, the consumption rankings retained the N/O and the

reference case order for electricity consumption. The majority agent consumed 410 × 106 Btu

of electricity in the N case, the black agent consumed 337 × 106 Btu, and the Hispanic agent
consumed 315 × 106 Btu.

2 "Total energy" is all the residential energy (i.e., electricity, gas, fuel oil, etc. accounted for in units
of 106 Btu) used by a typical household, and not the total of all households' energy use.



TABLE 1 Total Energy and Electricity Consumption and Expenditures, Status Quo Scenario, Reference Case,
5% New Housing Growth

Energy ESR Decline at Constant Rate of-0.04 Electricity ESR Decline at Constant Rate of-0.04
Applied Evenly to All Groups, Reference Case Applied Evenly to All Groups, Reference Case

Majority Black Hispanic Majority Black Hispanic

Consump- Expendi- Consump- Expendi- Consump- Expendi- Consump- Expendi- Consump- Expendi- Consump- Expendi-
Year tiona tureb tion ture tion ture tion ture tion ture tion ture

1987 99.9 1,269.4 110.3 1,354.9 86.8 1,189.8 31.5 758.5 27.3 696.0 26.1 705.8
1989 102.8 1,177.7 112.4 1_249.6 90.4 1,090.4 33.0 710.0 28.4 647.0 26.4 641.2
1991 100.9 1,197.3 111.2 1,295.6 86.5 1,094.9 33.4 706.0 29.2 654.9 26.9 641.1
1993 99.4 1,204.0 110.7 1,294.6 87.6 1,125.0 34.1 725.7 28.8 650.9 27.0 648.9
1995 97.6 1,251.3 107.9 1,331.2 86.6 1,167.6 34.0 769.5 28.8 689.2 27.5 694.6
1997 94.8 1,384.4 105.2 1,477.0 83.6 1,277.7 34.6 857.5 28.8 759.1 26.0 731.5
1999 92.9 1,519.0 104.4 1,674.9 94.4 1,449.8 35.7 905.4 30.1 815.4 27.1 781.6
2001 91.6 1,408.0 103.6 1,528.8 83.6 1,332.2 35.5 887.4 28.6 761.9 27.3 763.5
2003 90.5 1_68.4 101.9 1,325.9 82.0 1,179.3 34.6 843.8 27.2 708.1 26.1 726.0
2005 89.2 1,253.4 102.6 1,328.3 82.7 1,167.9 35.5 840.7 27.5 699.1 26.0 699.3
2007 87.7 1,295.3 99.8 1,388.8 81.9 1,223.5 36.5 839.2 28.4 696.1 26.5 693.1
2009 64.8 1,362.1 97.2 1,505.6 79.5 1,295.9 37.6 869.4 29.2 721.5 27.1 712.2

Total Con- 1,132 1,267 1,016 416 342 320

sumption 6,520 6,474
Discounted 11,950 12,835 11,175 7,403

Ezpsnditure

a 106 Btu/yr per household.

b $/yr per household.



TABLE 2 Total Energy Consumption and Expenditures, Status Quo Scenario, 5%New Housing Growth

New House/Old House ESR Curve Sensitivity Applications Based on Segment of
Population Group in New or Old House New House ESR Curve Sensitivity Applied Evenly to All Groups

Majority Black Hispanic Majority Black Hispanic

Consump- Expendi- Consump- Expendi- Consump- Expsndi- Consump- Expsndi- Cousump- Expendi- Consump- Expendi-
Year tion* ture b tion ture tion ture tion ture tion ture tion ture

1987 99.9 1,268.8 110.3 1,354.6 86.8 1,189.4 99.7 1,267.1 110.1 1,352.4 86.7 1,187.6
1989 103.4 1,184.3 113.2 1,258.4 91.0 1,097.5 102.8 1,178.0 112.4 1,250.3 90.5 1,090.7
1991 101.9 1,208.5 112.7 1,312.3 87.6 1,107.6 100.4 1,191.0 110.6 1,288.6 86.1 1,089.3
1993 100.6 1,215.4 112.7 1,317.7 88.9 1,139.8 97.6 1,182.3 108.6 1,271.1 86.0 1,104.1
1995 98.7 1,261.4 110.4 1,360.4 88.2 1,188.3 94.6 1,212.7 104.4 1,289.3 83.9 1,131.4
1997 95.9 1,394.7 108.1 1,515.9 85.4 1,303.4 91.3 1,333.7 101.2 1,421.7 80.5 1,230.8
1999 93.9 1,530.6 107.3 1,718.6 86.3 1,480.7 89.5 1,465.8 100.5 1,614.3 81.4 1,398.8
2001 92.4 1,415.3 106.4 1,566.9 85.3 1,356.5 89.0 1,368.3 100.5 1,484.3 81.0 1,293.3
2003 90.8 1,269.9 103.6 1,347.2 83.3 1,192.3 88.4 1,241.3 99.4 1,296.4 80.0 1,152.7
2005 89.2 1,252.3 103.7 1,339.1 83.2 1,174.8 87.9 1,236.7 101.0 1,309.8 81.2 1,151.7
2007 87.5 1,291.8 100.0 1,391.2 82.3 1,227.9 87.0 1,286.0 99.0 1,379.5 81.3 1,214.1
2009 84.9 1,362.8 97.2 1,504.7 79.3 1,292.8 84.8 1,363.4 97.2 1,505.6 79.3 1,294.9

Total Con- 1,139 1,286 1,028 1,113 1,245 998 ,,,I
eumption

Discounted 11,992 13,001 11,285 11,740 12,603 10,973
Exnenditure

* I0 6 Btu/yr per household.

b $/yr per household.



TABLE 3 Electricity Consumption and Expenditures, Status Quo Scenario, 5% New Housing Growth

New House/Old House ESR Curve Sensitivity Applications Based on Segment of
Population Group in New or Old House New House ESR Curve Sensitivity Applied Evenly to All Groups

Majority Black Hispanic Majority Black Hispanic

Consump- Expendi- Consump- Ezpendi- Consump- Expendi- Consump- Expendi- Cousump- Expsndi- Consump- Expendi-
Year tiona tureb tion turo tion ture tion ture tion ture tion ture

1987 31.5 758.1 27.3 695.8 26.1 705.5 31.5 757.3 27.3 694.9 26.1 704.5
1989 33.1 713.7 28.6 651.4 26.6 645.2 33.0 710.4 28.4 647.4 26.4 641.1
1991 33.6 711.8 29.5 662.4 27.2 648.0 33.2 702.6 29.0 651.6 26.7 637.8
1993 34.3 730.1 29.2 650.7 27.2 655.6 33.5 712.8 28.3 639.1 26.5 636.8
1995 34.1 771.4 29.3 701.3 27.9 705.2 33.0 745.3 27.9 666.7 26.6 672.9
1997 34.6 858.3 29.4 774.3 26.4 744.2 33.4 826.8 27.8 731.1 25.0 704.9
1999 35.7 906.2 30.7 832.0 27.6 796.5 34.5 875.5 29.1 788.1 26.2 755.7
2001 35.4 887.3 29.1 776.3 27.6 773.6 34.5 863.2 27.8 740.8 26.6 743.0
2003 34.5 842.4 27.5 715.1 26.4 733.8 33.9 828.0 26.7 692.8 25.7 712.7
2005 35.3 837.4 27.6 701.3 26.1 702.9 35.0 830.7 27.2 690.5 25.6 687.5
2007 36.4 837.2 28.4 696.2 26.5 692.6 36.3 835.1 28.3 692.8 26.4 688.8
2009 37.6 869.5 29.2 720.4 27.1 711.1 37.7 870.8 29.4 724.4 27.2 713.6

Total Con- 416 346 323 410 337 315 (3o

sumption 6,362
Discounted 7,406 6,582 6,525 7,279 6,408

Expenditure

a 106 Btu]yr per household.

b $/yr per household.



Comparing the N/O with the N case for electricity consumption, we found that the
majority subgroup consumed 1.6% more in the N/O case than in the N case, the black
subgroup consumed 2.6% more, and the Hispanic subgroup consumed 2.4% more. The
average black subgroup member was farthest from his/her ideal compared with the average
members of the other two subgroups. Energy expenditure tends to rise and fall with
consumption, and the majority subgroup's electricity expenditures were 1.7% higher in the
N/O case than in the N case, the black subgroup's electricity expenditures were 2.7% higher,
and the Hispanic subgroup's electricity expenditures were 2.6% higher. The fact that the
Hispanic subgroup was paying relatively more per 106 Btu than the other subgroups may
possibly reflect the Hispanic subgroup's regional dispersion compared to the other two groups,
with the co, responding regional differences in electricity prices. It may also be reflective of
the timing in electricity consumption if variable (,'line-of-use and seasonal) rate structures
exist in some areas, and the weight of the customer charge relative to the energy charge in
one's electric bill. In terms of expenditure, the Hispanic subgroup was 0.1 percentage point
closer to its ideal than the black subgroup was and 0.9 percentage points farther from its
ideal than the majority subgroup was. The black subgroup was one full percentage point
farther from its ideal than the majority subgroup was.

In terms of total energy consumed, using the table of differences of the N/O from the
reference case (Table 4), the net difference was highest for the black subgroup, at
17.37 × 106 Btu; second-highest for the Hispanic subgroup, at 14.12 × 106 Btu; and lowest
for the majority subgroup, at 7.24 × 106 Btu. All subgroups consumed more total energy
under the N/O case than under the reference case because for each subgroup, the portion of
the subgroup that was sensitive to the Old House ESR curve was worse off than it was
under the assumed average ESR pattern in the reference case. Although the new house
residents were better off, there were enough old house residents in the N/O case to render
each subgroup worse off than in the reference case. In the attempt to model a more realistic
ESR curve in the N/O case, essentially controlling for age of the housing structure, we found
that more energy was consumed than had been consumed previously by all subgroups.

Comparing groups to see how they fared under the more realistic N/O case relative
to the reference case, we saw dramatic differences in energy consumption. The undiscounted
difference in total energy consumption for the black subgroup was 139.9% higher than that
for the majority subgroup, the Hispanic subgroup was 95%higher than the majority, and the
black subgroup was 23% higher than the Hispanic subgroup.

In terms of total energy expenditure, for the black agent the discounted difference
in the N/O case relative to the reference case was 198% higher than the majority. The
difference was 134% higher for the Hispanic subgroup compared with the majority subgroup,
and for the black subgroup, the difference was 27% higher than that of the Hispanic agent.



TABLE 4 Total Energy Consumption and Expenditures, Min,_!s the Reference Case, Status quo Scenario,

5% New Housing Growth

New House/Old House ESR Curve Sensitivity Based on Segment of PoF-_]auon Group
in New or Old House New House ESR Curve Sensitivity Applied Evenly to All Groups "

Majority Black Hispanic Majority Black Hispanic

Consmnp- Expend/- Consump- Expend/- Consnmp- Expend/- Consump- Expend/- Consump- Expend/- Consump- Expend/-
Year tion ture tion ture _on ture tion hire tion ture tion ture

1987 0.00 -0.05 0.00 -0.02 0.00 -0.03 -0.20 -0.18 -0.18 -0.18 .0.12 -0.18
1989 0.58 0.56 0.71 0.70 0.66 0.65 0.00 0.03 0.00 0.06 0.11 0.03
1991 0.99 0.94 1.35 1.29 1.27 1.16 -0.50 -0.53 -0.54 -0.54 .0.46 -0.51
1993 1.21 0.95 1.81 1.78 1.48 1.32 -1.81 -1.80 -1.90 -1.82 -1.83 -1.86
1995 1.13 0.81 2.32 2.19 1.85 1.77 .3.07 .3.08 -3.24 -3.15 .3.12 .3.10
1997 1.16 0.74 2.76 2.63 2.15 2.01 -3.69 .3.66 .3.80 -3,74 .3.71 -3.67
1999 1.08 0.76 2.78 2.61 2.25 2.13 .3.56 .3.50 .3.74 .3.62 -3.55 .3.52
2001 0.87 0.52 2.70 2.49 2.03 1.82 -2.84 -2.82 -2.99 -2.91 -3.11 -2.92
2003 0.33 0.12 1.67 1.61 1.59 1.10 -2.32 -2.14 -2.45 -2.22 -2.44 -2.26

i 0.60 0.59 -1.46 -1.33 -1.56 -1.39 -1.81 -1.392005 0.00 .0.05 1.07 0.81
2007 .0.23 .0.27 0.20 0.17 0.49 0.36 .0.80 .0.72 .0.80 -0.67 .0.73 .0.77
2009 0.12 0.05 0.00 .0.06 .0.25 .0.24 0.00 0.10 0.00 0.00 .0.25 .0.08

i Net Difference 7.24 5.04 17.37 16.20 14.12 12.64 -20.35 -19.63 -21.20 -20.18 -21.02 -20.23
Discounted 5.88 4.21 13.39 12.54 10.94 9.84 -15.28 -14.79 -15.92 -15.18 -15.65 -15.19

i

I
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In the N case relative to the reference case, all subgroups saved because the new
house ESR curve was nearly always better than the reference case ESR. Total energy
consumption savings were approximately even across population subgroups, ranging
from-20.35 for the majority subgroup to -21.20 for the black subgroup. The difference in
consumption savings by the black subgroup was 4.2% higher than that of the majority
subgroup. The consumption savings by the Hispanic subgroup was 3.3% higher than that of
the majority subgroup, and for the black subgroup, it was 0.8% higher than that of the
Hispanic subgroup. We found that if all groups faced ideal housing conditions, the savings
of the black subgroup would be the highest, followed by the savings of the Hispanic subgroup.
As demonstrated above, the relative differences across groups would be minor.

The discounted difference in total energy expenditure savings in the N case was
highest for the Hispanic agent, with savings that were 2.7% higher than those of the majority
agent. The black agent's savings were 2.6% greater than those of the majority agent. From
this we surmised that, if the members of the black and the Hispanic subgroups were all
exposed to the new house energy-efficiency measures, these subgroups' potential for savings
would be the greatest.

ComparingthedifferenceintotalenergyconsumptionintheN/O versustheN cases,
we foundthatthemajoritysubgroup'sconsumptionspreadwas 21.16x 106Btu,theblack

subgroup'sspread was 29.31x 106Btu, and the Hispanic subgroup'sspread was
26.59x 106Btu. The expenditurespreadwas $19.00forthemajoritysubgroup,$27.72for
theblacksubgroup,and $25.03fortheHispanicsubgroup.The spreadwas substantially

greaterforthe blackthan forthemajoritysubgroup(38.5%in consumptionand 46% in
expenditure).The spreadwas quitehighfortheHispanicsubgrouprelativetothemajority,
25.7%inconsumptionand 32% inexpenditure.The blacksubgroupexceededtheHispanic
subgroupby 10.2%inconsumptionand 10.7%inexpenditure.

Inelectricityconsumptionandexpenditure,thedifferencesbetweentheN/O andthe

referencecasewere allpositive(Table5),butnotashighastheywerefortotalenergy.The
discounteddifferenceinelectricityexpenditurewas highestfortheblacksubgroup,at$9.58;
next-highestfortheHispanicsr'_group,at$8.28;and lowestforthemajoritysubgroup,at
$1.54.

In the N case relative to the reference case, all groups saved an equal amount of
money on electricity. The discounted difference in electricity expenditure was -$14.56 for the
Hispanic subgroup, -$14.38 for the black subgroup, and -$14.01 for the majority subgroup.
In the ideal N case, all groups saved about the same amount of money.

The spreadsbetweensavingsonelectricityintheN/O caseand savingsintheN case

arequitedifferentacrossgroups,withtheblackgroup'selectricityconsumptionspreadat

23.06x 106Btu,or 57% greaterthan the majoritygroup'sspread;the Hispanicgroup's
spreadat22.15x 106Btu,or50% greaterthanthemajoritygroup'sspread;and themajority
group'sspreadat14.73x 106Btu. The expenditurespreadfortheblackgroupwas $23.96,

or54% greaterthanthe majority;fortheHispanicgroup,thespreadwas $22.84,or47%



TABLE 5 Electricity Consumption and Expenditures, Minus the Reference Case, Status Quo Scenario,
5% New Housing Growth

New House/Old House ESR Curve Sensitivity Based on Segment of Population
Group in New or Old House New House ESR Curve Sensitivity Applied Evenly to All Groups

Majority Black Hispanic Majority Black Hispanic

Cousump- Expendi- Cousump- Expendi- Consump- Expendi- Consump- Expendi- Consump- Expsndi- Cousump- Expendi-
Year tion turo tion ture tion ture tion ture tion turo tion ture

1987 0.00 -0.05 0.00 -0.03 0.00 -0.04 0.00 -0.16 0.00 -0.16 0.00 -0.18
1989 0.30 0.52 0.70 0.68 0.76 0.62 0.00 0.06 0.00 0.06 0.00 -0.02
1991 0.60 0.82 1.03 1.15 1.12 1.08 -0.60 -0.48 -0.68 -0.50 -0.74 -0.51
1993 0.59 0.61 1.39 1.51 0.74 1.03 -1.76 -1.78 -1.74 -1.81 -1.85 -1.86
1995 0.29 0.25 1.74 1.76 1.45 1.53 -2.94 -3.14 -3.12 -3 "26 -3 "27 -3.12
1997 0.00 0.09 2.08 2.00 1.54 1.74 -3.47 -3.58 -3.47 -3.69 -3.85 -3.64
1999 0.00 0.09 1.99 2.04 1.85 1.91 -3.36 -3.30 -3.32 -3.35 -3.32 -3.31
2001 -0.28 -0.01 1.75 1.89 1.10 1.32 -2.82 -2.73 -2.80 -2.77 -2.56 -2.69
2003 -0.29 -0.17 1.10 0.99 1.15 1.07 -2.02 -1.87 -1.84 -2.16 -1.53 -1.83
2005 -0.56 -0.39 0.36 0.31 0.38 0.51 -1.41 -1._9 -1.09 -1.23 -1.54 -1.69
2007 -0.27 -0.24 0.00 0.01 0.00 -0.07 -0.55 -0.49 -0.35 -0.47 -0.38 -0.62
2009 0.00 0.01 0.00 -0.15 0.00 -0.15 0.27 0.16 0.68 0.40 0.37 0.20 tO

Net Difference 0.38 1.53 12.14 12.16 10.09 10.55 -18.66 -18.50 -17.73 -18.94 -18.67 -19.27
Discounted 0.56 1.54 9.51 9.58 7.92 6.28 -14.07 -14.01 -13.55 -14.38 -14.23 -14.66

Difference



greater than the majority; and for the majority, the spread was $15.55. The electricity
expenditure spread of the black subgroup was 4.9% greater than the spread of the Hispanic
subgroup. Positive values indicate a welfare loss, so both black and Hispanic subgroups fared
substantially worse than the majority subgroup in electricity expenditure.

Trendsintotalenergyuse showed a declineintotalenergyconsumptionoverthe

22-yearperiodforboththeN/O and N cases,withgreaterpercentage-changedeclinesfound
in the N casethan in the N/O case(seeTable6). The time patternoftotalenergy

consumptiondeclineswas evidentinthecomparisoninN/O vs.N cases.Declineswere
initiallymuch sharperintheN case.

The energyconsumptionsavings,usingtrends,werefoundtobegreater(i.e.,more

negative)forallgroupsundertheN casethanundertheN/O case.Expendituretrendsin
boththeN/O and theN casesincreased,witha highertrendintheN/O caseforallgroups.
Thesetwo resultsareconsistentwithexpectations.Althoughconsumptiondeclines,future

priceincreasesmusthavebeencombinedwithown-pricedemand elasticitiesoflessthanone
toaccountfortheupward trendinenergyexpenditure.

The trend (discounted net percent change) for the black subgroup's savings in energy
consumption over the 22-year period was 15.8% higher under the N case than under the N/O
case. The trend for the Hispanic subgroup's savings in energy consumption was 22.8% higher
under the N case than it was under the N/O case. The trend for the majority subgroup's
savings in energy consumption was 8% higher under the N case than it was under the N/O
case. The energy-expenditure trend is not a savings, but a cost, and its increase was 14.6%
lower in the N case vs. the N/O case for the Hispanic subgroup, 13.4% lower for the black
subgroup, and 13.7% lower for the majority subgroup. The expenditure trend is less
predictable than other outcomes and might be counterintuitive. In viewing the 1987-2009
percent change (an undiscounted trend), the N vs. the N/O case percent change is essentially
the same in a particular subgroup. Since the ESR in both the N and N/O cases declines to
0.9155, any undiscounted trends would be nearly identical.

ComparingthetrendsofthesubgroupsintheN/O case,we foundthatthetrendfor

savingsinenergyconsumptionwas 26.8%slowerfortheblacksubgroupthanforthemajority
subgroupand 52.6%slowerfortheHispanicsubgroupthanforthemajorityagent.We found

thatthetrendforincreasesinenergyexpenditurewas 52.1%higherfortheblacksubgroup

than forthemajoritysubgroup,and 20.9%higherfortheHispanicsubgroupthanforthe
majoritysubgroup. In the N case,the rateswere similar,with the trendsforenergy

consumptionsavings21.5% and 46.1% slowerforthe blackand Hispanicsubgroups,
respectively,vis-a-visthe majoritysubgroup.The N casetrendsforenergy-expenditure

increaseswere 52.7%and 19.6%higherfortheblackand Hispanicsubgroups,respectively,
incontrasttothemajoritysubgroup.

Electricity consumption and expenditure trends were positive for all subgroups, and
they were higher under the N/O case than under the N case (see Table 7). In comparing
subgroups, we found that the majority's trends were much higher than those of the other two



TABLE 6 Total Energy Consumption Trends, Status quo Scenario, 5_ New Housing Growth (% Change)

I

New House/Old House ESR Curve Sensitivity Based on Segment of Population
Group in New or Old House New Homm ESR Curve Sensitivity Applied Evenly to All Groups

Majority Black Hispanic Majority Black Hispanic

Consump- Expendi- Consump- Expendi- Consump- Expendi- Consump- Expendi- Consump- Expendi- Consump- Expendi-
Year tion ture tion turo tion ture tion turo tion ture tion ture

1989 3.50 -6.66 2.63 -7.10 4.84 -7.73 3.11 -7.03 2.09 -7.55 4.38 -8.16

1991 -1.45 2.04 -0.44 4.28 -3.74 0.92 -2.33 1.10 -1.60 3.06 -4.86 -0.13

1993 -1.28 0.57 0.00 0.41 1.48 2.91 -2.79 -0.73 -1.81 -1.36 -0.12 1.36
1995 -1.89 3.78 -2.04 3.24 -0.79 4.26 -3.07 2.57 -3.87 1.43 -2.44 2.47
1997 -2.84 10.57 -2.08 11.43 -3.17 9.69 -3.49 9.98 -3.07 10.27 -4.05 8.79

1999 -2.09 9.74 -0.74 13.37 1.05 13.60 -1.97 9.90 -0.69 13.55 1.12 13.65
2001 -1.60 -7.53 -0.84 -8.83 -1.16 -8.39 -0.56 -6.65 0.00 -8.05 -0.49 -7.54

2003 -1.73 -10.27 -2.63 -14.02 -2.34 -12.10 -0.67 -9.28 -1.09 -12.66 -1.23 -10.87
2005 -1.76 -1.39 0.10 -0.60 -0.12 -1.47 -0.57 -0.37 1.61 1.03 1.50 -0.09

2007 -1.91 3.15 -3.57 3.89 -1.08 4.52 -1.02 3.99 -1.98 5.32 0.12 5.42
2009 -2.97 5.50 -2.80 8.16 -3.65 5.29 -2.53 6.02 -1.82 9.14 -2.46 6.66 _,

Discounted -10.66 6.62 -7.80 8.00 -5.05 8.00 -11.51 5.71 -9.03 8.72 -6.20 6.83
Net % Change -11.72 11.33 -8.54 9.04

1987-2009 -15.02 7.41 -11.88 11.08 -8.64 8.69 -14.94 7.60
% Change



TABLE 7 Electricity Consumption Trends, Status Quo Scenario, 5% New Housing Growth (% Change)

New House/Old House ESR Curve Sensitivity Based on Segment of Population
Group in New or Old House New House ESR Curve Sensitivity Applied Evenly to All Groups

Majority Black Hispanic Majority Black Hispanic

Consump- Expendi- Consump- Expendi- Consump- Expendi- Consump- Expendi- Consump- Expendi- Consump- Expendi-
Year tion ture tion ture tion ture tion ture tion ture tion ture

1989 5.08 -5.86 4.76 -6.38 1.92 -8.55 4.76 -6.19 4.03 -6.84 1.15 -9.00
1991 1.51 -0.27 3.15 1.69 2.26 0.43 0.61 -1.10 2.11 0.65 1.14 -0.51
1993 2.08 2.57 -1.02 -0.26 0.00 1.17 0.90 1.45 -241 -1.92 -0.75 -0.16
1995 -6.58 5.66 0.34 6.14 2.57 7.57 -1.49 4.56 -1.41 4.32 0.38 5.67
1997 1.47 11.27 0.34 10.41 -5.38 5.53 1.21 10.94 -0.36 9.66 -6.02 4.76
1999 3.18 5.58 4.42 7.45 4.55 7.03 3.29 5.89 4.68 7.80 4.80 7.21
2001 -0.84 -2.09 -5.21 -6.69 0.00 -2.88 0.00 -1.40 -4.47 -6.00 1.53 -1.68
2003 -2.54 -5.08 -5.50 -7.88 -4.35 -5.14 -1.74 -4.08 -3.96 -6.48 -3.38 -4.08
2005 2.32 -0.59 0.36 -1.93 -1.14 -4.21 3.24 0.33 1.87 -0.33 -0.39 -3.54
2007 3.12 -0.02 2.90 -0.73 1.53 -1.47 3.71 0.53 4.04 0.33 3.13 0.19
2009 3.30 3.86 2.82 3.48 2.26 2.67 3.86 4.27 3.89 4.56 3.03 3.60

Discounted Net 14.02 10.93 6.63 4.27 3.77 1.48 13.42 10.28 5.84 3.37 2.90 0.57
% Change

1087-2009 19.37 14.69 6.96 3.54 3.83 0.79 19.68 14.99 7.69 4.25 4.21 1.29
% Change
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subgroups. The electricity usage of the majority agent increased faster, and the total energy
use of the majority agent decreased faster, than those of the other two groups. A possible
explanation for this is a greater proportion of all-electric homes among majority subgroup
members, together with a greater discretionary demand for electric appliances over time
within the majority subgroup. The N case trend in electricity usage by the majority subgroup
was lower than that of the N/O case, indicating the ESR effect.

In the N/O case, the trend in electricity consumption for the black subgroup was
52.7% slower than for the majority; for the Hispanic subgroup, it was 73.1% slower. The
N/O-case trend in electricity expenditure for the black subgroup was 61% slower, and for the
Hispanic subgroup it was 86% slower, than for the majority subgroup. In the N case, the
trend in electricity consumption was 56% and 78% slower for black and Hispanic subgroups,
respectively, vis-a-vis the majority subgroup. The N case trend for electricity expenditure
was 67% and 94% slower for black and Hispanic subgroups, respectively. Majority subgroups
did better in consumption in the N case relative to the N/O case by 4.2%, black subgroups did
better by 12%, and Hispanic subgroups by 23%. Majority subgroups did better in expenditure
in the N case relative to the N/O case by 6%, black subgroups did better by 21%, and
Hispanic subgroups by 61%.

Given that the trends in the N/O and N cases bracket the trends in the reference

case, the differences among subgroups were similar to what they were in the reference case
(noting that trends in the Hispanic, black, and majority subgroup's total electricity
consumption and expenditure went from high to highest, respectively). The fact that a
representative group member would have a low trend did not appear to reduce that member's
relative rank in consumption and expenditure for the 22-year forecast period.
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4 RESULTS FROM THE 4% NEW HOUSING GROWTH SCENARIO

Under the federal energy policy scenarios, as described in the National Energy
Strategy (NES) of 1991/1992, the effect on the energy future of the United States of a
potential set of policies being enacted prior to September 1990 is considered. The NES
includes a wide range of policy choices that affect both the production and the consumption
of energy. These choices lead to specific outcomes, in terms of the level of primary energy
consumed and its composition. The status quo scenario is itself an NES scenario, which
might be termed NES5 because of its use of a 5% annual growth rate in new housing.
Comparisons across scenarios will be fairly uniform, with the exception of a difference in new
housing growth and a corresponding uniform rate of all-electric home growth. These
comparisons will be based on the effects of new housing growth rates and their corresponding
effect on household energy choices.

The publishedNES householdenergyconsumptionisprojectedatthe aggregate

level,withoutregionalor demographicdetail,and so itdoesnot allowus todetermine
potentialdifferencesintheeffectoftheNES ondifferentpopulationgroups.Ina reportby
D.A.Poyer(1991),adetailedanalysisofthedisaggregateeffectonminorityhouseholdsofthe

projectionsdiscussedintheNES was presented.Our studyfollowsthePoyerstudy,and the
outcomesarepredicatedupon an initialsetofPoyer'senergydemand parameters.

As predicted for both the N/O and N cases, the NES4 total energy consumption and
expenditure is higher than that of the status quo scenario (see Table 8). The total energy
consumption for the black subgroup in the N/O case was 0.7% higher in NES4 than in the
status quo case; for the Hispanic subgroup, it was 0.7% higher; and for' the majority
subgroup, it was 1.5% higher. The black subgroup consumed 11.6% more than the majority
subgroup and 25% more than the Hispanic subgroup; the majority subgroup consumed 12%
more than the Hispanic subgroup. In the N case, the black and Hispanic subgroups
consumed 10.7% and 11.4% more than the majority subgroup, respectively. Across cases, the
black subgroup's consumption was 3.2% higher in the N/O case than in the N case, the
Hispanic subgroup's consumption was 2.9% higher, and the majority subgroup's consumption
was 2.5% higher.

ThetotalenergyexpenditurefortheblacksubgroupintheN/O casewas 0.5%higher
inNES4 thaninthestatusquo;fortheHispanicsubgroup,itwas 0.6% higher;and forthe

majoritysubgroup,itwas 0.7% higher.The blacksubgroupspent8.2% more than the
majoritysubgroupand 15% more thantheHispanicsubgroup,and themajoritysubgroup

spent6% morethantheHispanicsubgroup.IntheN case,theblackand Hispanicsubgroups
spent7.4%and 6.5%lessthanthemajoritysubgroup,respectively.Acrosscases,theblack

subgroup'sexpenditurewas 3.2% higherintheN/O casethanintheN case,theHispanic

subgroup'sexpenditurewas 2.9%higher,and themajoritysubgroup'sexpenditurewas 2.5%
higher.



TABLE 8 Total Energy Consumption and Expenditures, NES4 Scenario, 4% New Housing Growth

New House/Old House ESR Curve Sensitivity Based on Segment of Population
Group in New or Old House New House ESR Curve Sensitivity Applied Evenly to All Groups

Majority Black Hispanic Majority Black Hispanic

Consump- Expendi- Consump- Expendi- Consump- Expend/- Consump- Expendi- Consump- Expend/- Consump- Expend/-
Year tion a tureb tion ture tion ture tion ture tion ture tion ture

1987 99.9 1,268.8 110.3 1,354.6 86.8 1,189.4 99.7 1,267.1 II0.I 1,352.4 86.7 1,187.6
1989 103.7 1,184.9 113.2 1,259.0 91.1 1,098.2 103.1 1,_78.4 112.5 1,251.0 90./_ 1,091.4
1991 102.4 1,210.4 112.9 1,313.7 87.8 1,109.9 100.8 1,192.5 110.8 1,290.0 86.3 1,091.4
1993 101.4 1,218.7 113.1 1,320.4 89.2 1,142.0 98.3 1,184.2 109.0 1,273.4 86.2 1,105.7
1995 99.9 1,266.6 110.9 1,364.6 88.6 1,192.1 95.5 1,215.0 104.8 1,292.5 84.2 1,133.8
1997 97.5 1,404.5 108.8 1,522.6 86.1 1,311.0 92.5 1,338.4 101.7 1,426.7 81.1 1,236.1
1999 95.8 1,546.3 108.1 1,728.4 87.0 1,491.1 91.0 1,474.4 101.1 1,621.6 81.9 1,406.1
2001 94.6 1,428.5 107.3 1,576.1 86.1 1,365.1 91.0 1,375.0 101.2 1,491.1 81.7 1,299.0
2003 93.3 1,278.8 104.8 1,356.2 84.2 1,199.8 90.5 1,245.4 100.3 1,303.7 80.7 1,158.1
2005 91.8 1,261.1 104.8 1,348.6 84.2 1,181.8 90.1 1,242.3 102.1 1,318.2 82.0 1,157.2
2007 90.1 1,302.7 101.3 1,404.6 83.3 1,236.8 89.4 1,295.5 100.3 1,392.4 82.2 1,222.1
2009 87.7 1,381.4 98.7 1,523.6 80.5 1,308.7 87.6 1,382.1 98.7 1,524.6 80.5 1,311.0

Total Con- 1,158 1,294 1,035 1,130 1,253 1,004 ,._Co
sumption

Discounted 12,072 13,071 11,348 11,795 12,666 11,025

l_._e_nditure

a 10s Btu/yr per household.

b $/yr per household-
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Electricityconsumption,shown inTable9,fortheblacksubgroupintheN/O case
was 0.6% lowerinNES4 thaninthestatusquo;forthe Hispanicsubgroup,itwas 0.3%
lower;and forthemajoritysubgroup,itwas 1.5%lower.The blacksubgroupconsumed

15.7%lessthanthemajoritysubgroupand 7% more than theHispanicsubgroup,and the

majoritysubgroupconsumed27% morethantheHispanicsubgroup.IntheN case,theblack
and Hispanicsubgroupsconsumed 16% and 21% lessthan the majoritysubgroup,

respectively.Acrosscases,the blacksubgroup'sconsumptionwas 2.3% higherin the
N/O casethanintheN case,theHispanicsubgroup'sconsumptionwas 2.4%higher,and the

majoritysubgroup'sconsumptionwas 1.8%higher.

The totalelectricityexpenditurefortheblacksubgroupintheN/O casewas 0.3%
lowerinNES4 thaninthestatusquo;fortheHispanicsubgroup,therewas no difference;

and forthemajoritysubgroup,itwas 1.27%lower.The blacksubgroupspent10.2%lessthan
the majoritysubgroupand 0.6% more than the Hispanicsubgroup,and the Hispanic
subgroupspent10.8% lessthan the majoritysubgroup. In the N case,the blackand

Hispanicsubgroupseachspent11% lessthanthemajorityagent.Acrosscases,theblack
subgroup'sexpenditurewas 2.7%higherintheN/O casethanintheN case,theHispanic
agent'sexpenditurewas 2.6%higher,and themajorityagent'sexpenditurewas 1.9%high_er.

Totalenergydifferences(seeTableI0)betweentheN/O caseand thereferencecase

gavetheblacksubgroupan 84% greaterconsumptionthanthemajoritysubgroupand 21%
greaterthan the Hispanicsubgroup;the Hispanicsubgroupwas 52% higherthan the
majoritysubgroup.The expendituredifferencefortheblacksubgroupwas 121.7%higher

thanthatforthemajoritysubgroupand 23.6%higherthanthatfortheHispanicsubgroup;
thedifferencefortheHispanicsubgroupwas 79.3%higherthanthemajority.

For electricenergyuse,thedifferencesacrossgroups(seeTable11)fortheNES4
scenariowere even sharper.The blacksubgroup'sdifferencein electricityconsumption
betweentheN/O caseandthereferencecasewas 213.9%higherthanthemajoritysubgroup's

and 6% higherthan the Hispanicsubgroup's.The Hispanicsubgroup'sdifferencein
electricityconsumptionbetweentheN/O caseand thereferencecasewas 196% higherthan
the majority's.The differencesinelectricityconsumptionbetweenthe N/O caseand the

referencecasewere 212% higherfortheblacksubgroupthanforthemajority,180% higher

forthe Hispanicsubgroup,and 11.5% higherforthe blacksubgroupvs.the Hispanic
subgroup.

Trendsinenergyusearelesspronouncedwitha lowerassumedgrowthrateinnew

housing.The lowerthenew housinggrowthrate,thesmalleristhefallintotalenergy
consumption(seeTable12)and theriseinelectricityconsumption(seeTable13).In all

cases,the majority'stotalenergyconsumptionisprojectedto fall,and the majority's
electricityconsumptionisprojectedto rise,by more than that of blackor Hispanic

households.The higherthe new housinggrowth rates(i.e.,NES6), the greaterthe
differentialratesofchangebetweenthemajorityand thetwo minoritygroups.



TABLE 9 Electricity Consumption and Expenditures, NES4 Scenario, 4% New Housing Growth

New House/Old House ESR Curve Sensitivity Based on Segment c._Population
Group in New or Old House New House ESR Curve Sensitivity Applied Evenly to All Groups

Majority Black Hispanic Majority Black H/span/c

Consump- Expend/- Consump- Expendi- Consump- Expendi- Consump- Expendi- Consump- Expendi- Consump- Expendi-
Year t iona tursb finn _ tion ture flop. tur6 tion ture tio n ture

1987 31.5 758.1 27.3 695.8 26.1 705.6 31.5 757.3 27.3 694.9 26.1 704.5
1989 33.0 712.0 28.6 651.0 26.6 645.1 32.9 708.6 28.4 647.1 26.4 641.0
1991 33.4 708.4 29.4 661.3 27.1 648.2 33.0 699.0 29.0 650.5 26.7 637.9
1993 34.0 724.8 29.1 659.5 27.2 654.4 33.1 706.7 28.2 637.6 26.4 635.3
1995 33.7 764.7 29.1 699.6 27.8 704.6 32.5 736.9 27.7 664.6 26.5 671.6
1997 34.1 849.2 29.2 772.8 26.4 745.2 32.8 815.1 27.6 728.8 25.0 704.6
1999 35.1 894.9 30.5 828.6 27.5 797.3 33.8 860.8 28.9 783.7 26.1 755.0
2001 34.6 871.9 28.8 771.8 27.4 771.9 33.6 844.6 27.5 735.4 26A 740.0
2003 33.6 824.0 27.2 711.5 26.3 733.5 32.9 807.2 26.4 688.3 25.5 711.3
2005 34.2 816.5 27.3 695.9 25.9 699.9 33.9 808.4 26.9 684.6 25.4 683.6
2007 35.1 812.0 28.0 690.0 26.2 687.4 $5.0 809.4 27.9 686.4 26.0 683.3
2009 36.2 842.5 28.8 713.9 26.9 710.7 36.2 844.1 28.9 718 27.0 713.4

Total Con- 409 343 321 401 335 314 _t°

sumption 6,356
Discounted 7,317 6,564 6,526 7,178 6,387

R_nenditttre

i 10 s Btu/yr per household.

b $/yr per household.



TABLE 10 Total Energy Consumption and Expenditures, Minus the Reference Case, NES4 Scenario, 4% New Housing
Growth

New House/Old House ESR Curve Sensitivity Based on Segment of Population
Group in New or Old House New House ESR Curve Sensitivity Applied Evenly to All Groups

Majority Black Hispanic Majority Black Hispanic

Consump-- Expsndi- Consump- Expendi- Consump- Expendi- Consump- Expendi- Consump- Expsndi- Consump- Expendi-
Year tlon ture tion ture tion turo tion ture tion turo tion ture

1987 0.00 -0.05 0.00 -0.02 0.00 -0.03 -0.20 -0.18 -0.18 -0.18 -0.12 -0.18
1989 0.68 0.57 0.71 0.70 0.66 0.64 0.10 0.02 0.09 0.06 0.11 0.02
1991 0.99 0.97 1.35 1.30 1.15 1.18 -0.59 -0.53 -0.54 -0.52 -0.58 -0.51
1993 1.20 1.05 1.89 1.82 1.48 1.36 -1.90 -1.81 -1.80 -1.80 -1.93 -1.86
1995 1.32 1.03 2.40 2.26 1.96 1.87 -3.14 -3.09 -3"23 -3.15 -3.11 -3.11
1997 1.56 1.09 2.93 2.73 2.26 2.17 -3.65 -3.66 -3.78 -3.74 -3.68 -3.67
1999 1.59 1.20 2.95 2.79 2.35 _..31 -3.50 -3.51 -3.71 -3.56 -3.65 -3.52
2001 1.28 0.97 2.78 2.62 2.26 2.02 -2.57 -2.81 -3.07 -2.92 -2.97 -2.92
2003 0.65 0.49 1.95 1.73 1.81 1.26 -2.37 -2.14 -2.43 -2.21 -2.42 -2.26
2005 0.33 0.16 1.16 0.88 0.64 0.71 -1.53 -1.33 -1.45 -1.39 -1.80 -1.39
2007 -0.11 -0.15 0.20 0.20 0.48 0.42 -0.89 -0.71 -0.79 -0.67 -0.84 -0.77
2009 0.11 0.04 -0.10 -0.07 -0"25 -0.23 0.00 0.09 -0.10 0.00 -0.25 -0.05 t_

Net Difference 9.60 7.36 18.21 16.93 15.00 13.67 -20.24 -19.66 -21.00 -20.09 -21"23 -20.24
Discounted 7.59 5.90 14.02 13.08 11.54 10.58 -15.20 -14.82 -15.73 -15.12 -15.82 -15.21

Difference



TABLE 11 Electricity Consumption and Expenditures, Minus the Reference Case, NES4 Scenario, 4% New Housing
Growth

New House/Old House ESR Curve Sensitivity Based on Segment of Population
Group in New or Old House New House ESR Curve Sensitivity Applied Evenly to All Groups

Majority Black Hispanic Majority Black H/spanic

Cousump- Expendi- Consump- Expendi- Cousump- Expendi- Consump- Expendi- Consump- Expendi- Cousump- Expendi-
Year tion ture tion ture tion ture tion ture tion ture tion ture

1987 0.00 -0.05 0.00 -0.03 U.00 -0.04 0.00 -0.16 0.00 -0.16 0.00 -0.18
1989 0.61 0.54 0.70 0.66 0.76 0.62 0.30 0.06 0.00 0.06 0.00 -0.02
1991 0.60 0.85 1.03 1.15 0.74 1.11 -0.60 -0.48 -0.34 -0.50 -0.74 -0.50
1993 0.89 0.74 1.39 1.56 1.12 1.08 -1.78 -1.78 -1.74 -1.82 -1.86 -1.87
1995 0.30 0.50 1.39 1.83 1.46 1.63 -3.27 -3.15 -3.48 -3.26 -3.28 -3.13
1997 0.29 0.45 1.74 2.13 1.93 1.91 -3.53 -3.58 -3.83 -3.69 -3.47 -3.64
1999 0.29 0.54 2.01 2.20 1.85 2.11 -3.43 -3.29 -3.34 -3.34 -3.33 -3.30
2001 0.29 0.44 1.77 2.04 1.48 1.54 -2.61 -2.71 -2.83 -2.78 -2.22 -2.66
2003 0.30 0.18 0.74 1.12 1.15 1.26 -1.79 -1.86 -2.22 -2.17 -1.92 -1.81
2005 -0.29 -0.17 0.37 0.39 0.39 0.65 -1.17 -1.16 -1.10 -1.24 -1.55 -1.70
2007 0.00 -0.16 0.00 0.03 0.00 -0.03 -0.28 -0.48 -0.36 -0.49 -0.76 -0.63
2009 0.00 -0.01 0.00 -0.17 -0.37 -0.22 0.00 0.18 0.35 0.41 0.00 0.15

NeL Difference 3.28 3.84 11.15 12.91 10.51 11.62 -18.16 -18.43 -18.91 -18.99 -19.15 -19.27
DL_ounted 2.79 3.24 8.76 10.12 8.27 9.07 -13.71 -13.97 -14.33 -14.41 -14.44 -14.56

Difference



TABLE 12 Total Energy Consumption Trends, NES4 Scenario, 4% New Housing Growth (% Change)

New House/Old House ESR Curve Sensitivity Based on Segment of Population
Group in New or Old House New House ESR Curve Sensitivity Applied Evenly to All Groups

Majority Black Hispanic Majority Black Hispanic

Censump- Expendi- Consump- Expendi- Consump- Expendi- Consump- Expendi- Consvmp- Expendi- Consump- Expendi-
Year tion turo t/on tore tion ture tion ture tion hlro tion ture

1989 3.80 -6.61 2.63 -7.06 4.95 -7.67 3.41 -7.00 2.18 -7.50 4.50 -8.10
1991 -1.25 2.15 .0.27 4.34 -3.62 1.07 -2.23 1.20 -1.51 3.12 -4.75 0.00
1993 -0.98 0.69 0.1_ 0.51 1.59 2.89 -2.48 -0.70 -1.62 -1.29 -0.12 1.31
1995 -1.48 3.93 -1.95 3.35 -0.67 4.39 -2.85 2.60 .3.85 1.50 -2.32 2.54
1997 -2.40 10.89 -1.89 11.58 -2.82 9.97 -3.14 10.16 -2.96 10.38 -3.68 9.02
1999 -1.74 I0.I0 .0.64 13.52 1.05 13.74 -1.62 10.16 -0.59 13.66 0.99 13.75
2001 -1.25 -7.62 -0.74 _.81 _ -1.03 -S.45 0.00 .6.74 0.I0 -8.05 .0.24 -7.62

2003 -1.37 -I0.48 -2.33 -13.95 -2.21 -12.11 -0.55 -9.43 -0.89 -12.57 -1.22 -10.85
2005 -1.61 -1.38 0.00 .0.56 0.00 -1.50 -0.44 -0.25 1.79 I.II 1.61 .0.08
2007 -1.85 3.30 -3.34 4.15 -1.07 4.65 .0.78 4.28 -1.76 5.63 0.24 5.61
2009 -2.66 6,04 -2.57 8.47 .3.36 5.81 .3.01 6.68 -1.60 9.49 -2.07 7.27

Discounted -8,22 7.63 .6.72 10.92 .3.96 8.84 -9.17 6.62 -.7.96 9.52 -5.16 7.63

Net % Change 12.73 -7.15 10.39
1987-2009 -12.21 8.87 -I0.52 12.48 -7.26 10.03 -12.14 9.08 -I0.35

% Change
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TABLE 13 Electricity Consumption Trends, NES4 Scenario, 4% New Housing Growth (% Change)

New HousetOld House ESR Curve Sensitivity Based on Segment of Population
Group in New or Old House New House ESR Curve Sensitivity Applied Evenly to All Groups

Majority Black Hispanic Majority Black Hispanic

Consump- Expend/- Consump- Expend/- Consump- Expend/- Consump- Expendi- Consump- Expendi- Consump- Expend/-
Year h_'on hare tion ture lion ture tion ture tion tttre tion ture

1989 4.76 .6.08 4.76 -6.44 1.92 -8.56 4.44 -6.43 4.03 -6.88 1.15 -9.01
1991 1.21 -0.51 2.80 1.56 1.88 0.48 0.30 -1.35 2.11 0.53 1.14 -0.48
1993 1.80 2.32 -1.02 -0.27 0.37 0.96 0.30 1.10 -2.76 -1.98 -1.12 -0.41
1995 .0.88 5.50 0.00 6.00 2.21 7.67 -1.81 4.27 -1.77 4.23 0.38 5.71
1997 1.19 11.05 0.34 10.46 -5.04 5.76 _ .92 10.61 .0.36 9.66 .5,66 4.91
1999 2.93 5.38 4.45 7,22 4.17 6.99 3.05 5.61 4.71 7.53 4.40 7.15
2001 -1.42 -2.57 -5.57 -6.85 -0.36 -3.19 -0.59 -1.88 -4.84 -6.16 1.15 -1.99
2003 -2.89 -5.49 .5.56 -7.81 -4.01 -4.97 -2.08 -4.43 -4.00 -6.40 .3.41 -3.88
2005 1.79 .0.91 0.37 -2.19 -1.52 -4.58 3.04 0.15 1.89 .0.54 .0.39 .3.89
2007 2.63 -0.05 2.56 .0.85 1.16 -1.79 3.24 0.12 3.72 0.26 2.36 .0.04
2009 3.13 3.76 2.86 3.46 2.67 3.39 3.43 4.29 3.58 4.60 3.85 4.41

Discounted Net 11.15 8.61 5.53 3.57 3.14 1.43 10.33 7.87 4.56 2.53 2.24 0.47 to
% Change 3.45 1.26 ¢_

1937-2009 14.92 11.13 5.49 2.60 3.07 0.74 14.92 11.46 5.86 3.32
ChAnue
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5 RESULTS FROM THE 6% NEW HOUSING GROWTH SCENARIO

Aspredicted,forboththeN/O and N cases,theNES6 totalenergyconsumptionand

expenditureswere lowerthan thoseofthestatusquo scenario(seeTable14).The total
energyconsumptionfortheblacksubgroupintheN/O casewas 0.6%lowerinNES6 thanin

the statusquo case;fortheHispanicsubgroup,itwas 0.6% lower;and forthe majority

subgroup,itwas 2% lower. The blacksubgroupconsumed 14% more than the majority
subgroupand 25% more thantheHispanicsubgroup,and themajoritysubgroupconsumed
9.8% more thantheHispanicsubgroup.IntheN case,theblackand Hispanicsubgroups
consumed 12% more and 9.7%lessthanthemajoritysubgroup,respectively.Acrosscases,

theblacksubgroup'sconsumptionwas 3.1%higherintheN/O casethanintheN case,the

Hispanicsubgroup'sconsumptionwas 2.7%higher,andthemajoritysubgroup'sconsumption
was 1.8%higher.

The total energy expenditure for the black subgroup in the N/O case was 0.4% lower
in NES6 than in the status quo case; for the Hispanic subgroup, it was 0.4% lower; an_ for
the majority subgroup, it was 0.7% lower. The black subgroup spent 8.7% more than the
majority subgroup and 1.1% more than the Hispanic subgroup, and the majority subgroup
spent 6% more than the Hispanic subgroup. In the N case, the black and Hispanic subgroups
spent 7.4% more and 6.5% less than the majority subgroup, respectively. Across cases, the
black subgroup's expenditure was 3% higher in the N/O case than in the N case, the Hispanic
subgroup's expenditure was 2.7% higher, and the majority subgroup's expenditure was 1.8%
higher.

ElectricityconsumptionfortheblacksubgroupinN/O was 0.7%higherinNES6 than
inthestatusquocase;fortheHispanicsubgroup,itwas 0.5%higher;and forthemajority

subgroup,itwas 2.5%higher(seeTable15).The blacksubgroupconsumed17.7%lessthan
themajoritysubgroupand7.3%morethantheHispanicsubgroup,andthemajoritysubgroup
consumed30% more thantheHispanicsubgroup.IntheN case,theblackand Hispanic

subgroupsconsumed 17% and 23% lessthan themajoritysubgroup,respectively.Across
cases,theblacksubgroup'sconsumptionwas 2.4%higherintheN/O casethanintheN case,
the Hispanicsubgroup'sconsumptionwas 2.2% higher,and the majoritysubgroup's

consumptionwas 1.4%higher.

The totalelectricityexpenditurefortheblacksubgroupintheN/O casewas 5%

higherinNES6 thaninthestatusquocase;fortheHispanicsubgroup,itwas 0.2%higher;
and forthemajoritysubgroup,itwas 2% higher.The blacksubgroupspent12.3%lessthan

themajoritysubgroupand 1.1%more thantheHispanicsubgroup;theHispanicsubgroup
spent13.4% lessthan the majoritysubgroup. In the N case,the blackand Hispanic
subgroupsspent13.4% and 14.2% lessthan themajoritysubgroup,respectively.Across

cases,theblacksubgroup'sexpenditurewas 2.6%higherintheN/O casethanintheN case,
the Hispanicsubgroup'sexpenditurewas 2.5% higher,and the majoritysubgroup's

expenditurewas 1.4%higher.



TABLE 14 Total Energy Consumption and Expenditures, NES6 Scenario, 6% New Housing Growth

New House/Old House ESR Curve Sensitivity Based on Segment of Population
Group in New or Old House New House ESR Curve Sensitivity Applied Evenly to All Groups

Majority Black Hispanic Majority Black Hispanic

Consump- Expendi- Consump- Expendi- Consump- Expendi- Consump- Expendi- Consump- Expendi- Consump- Expendi-
Year tiona turo b tion ture tion tulle tion turo tion ture tion turo

1987 99.9 I_68.8 110.3 1,354.6 86.8 1,189.4 99.7 I_767.1 II0.I 1,352.4 86.7 1,187.6
1989 103.1 1,183.5 113.1 1_?,57.7 90.9 1,096.6 102.5 1,177.3 112.3 1,249.7 90.4 1,089.9
1991 101.2 1,205.6 112.5 1,310.9 87.3 1,104.9 99.7 1,188.9 110.4 1,287.3 85.8 1,086.8
1993 99.3 1,210.3 i 12.4 1,314.8 88.5 1,137.3 96.5 1,179.3 108.3 I_68.7 85.7 1,102.2
1995 M.9 I_,53.3 109.9 1,355.7 87.7 1,183.8 93.?. 1,209,2 104.0 1,285.8 83.5 1,128.5
1997 93.5 1,379.8 107.4 1,508.3 84.6 1,294.4 89.5 1,326.6 100.6 1,416.0 79.9 1_24.5
1999 91.1 1,507.1 106.4 1,707.5 85.4 1,468.3 87.4 1,457.9 99.8 1,606.0 80.7 1,390.0
2001 89.3 1,396.0 105.4 1,556.4 84.3 1,346.1 86.5 1,358.5 99.7 1,476.5 80_? 1_6.5
2003 87.3 1,257.1 102.3 1,336.6 82.2 1,183.1 85.4 1,235.4 98.2 1,287.9 79.1 1,146.1
2005 85.7 1,240.2 102.3 1,327.9 82.1 1,166.2 84.7 1,229.0 99.8 1,300.0 80.3 1,144.9
2007 84.1 1,277.3 98.5 1,375.4 81.0 1,216.9 83.8 1,273.4 97.6 1,364.4 80.1 1,204.4
2009 81.3 1,339.3 95.4 1,482.1 77.8 1,272.9 81.3 1,339.7 95.4 1,483.0 77.9 I_774.8

Total Con- 1,113 1,276 1,019 1,090 1,236 990 _o

sumption 12,559 10,935
DMounM 11,909 12,947 11,234 11,692

Expe-dit.re

a 106 Btu/yr per household.

b $/yr per household.



TABLE 15 Electricity Consumption and Expenditures, NES6 Scenario, 6% New Housing Growth

New House/Old House ESR Curve Sensitivity Based on Segment of Population
Group in New or Old House New House ESR Curve Sensitivity Applied Evenly to All Groups

Majority Black Hispanic Majority Black Hispanic

Consump- Expend/- Consump- Expend/- Consump- Expend/- Consump- Expend/- Consump- Expondi- Consump- Expend/-
Year tion. tureb tinn ture /;ion ture t/on turo tion ture tion ture

1987 31.5 758.1 27.3 695.8 26.1 705.5 31.5 757.3 27.3 694.9 26.1 704.5
1989 33.3 716.3 28.6 651.7 26.6 645.4 33.1 713.1 28.4 647.8 26.4 641.3
1991 34.0 716.9 29.6 663.5 27.2 647.8 33.5 708.1 29.1 652.8 26.8 637.7
1993 34.8 738.2 29.3 662.1 27.4 656.9 34.0 722.0 28.4 640.7 26.6 638.6
1995 34.7 781.7 29.4 703.1 27.9 705.9 33.7 758.1 28.0 669.1 26.7 674.5
1997 35.3 871.9 29.5 775.9 26.4 743.0 34.2 844.5 27.9 733.6 25.1 705.2
1999 36.6 923.2 30.9 835.8 27.6 795.5 35.6 897.5 29.4 793,2 26.4 756.6
2001 36.6 909.8 29.3 781.3 27.8 775.5 35.9 890.6 28.1 747.1 26.8 746.7
2003 35.8 868.7 27.7 719.3 26.5 734.2 35.4 857.8 27.0 697.9 25.8 714.5
2005 36.8 866.3 28.0 707.8 26.4 706.5 36.7 861.6 27.6 697.4 25.9 692.3
2007 38.2 870.6 28.8 703.5 26.9 699.0 38.1 869.2 28.7 700.3 26.8 695.5
2009 39.4 903.8 29.7 728.2 27.3 711.5 39.5 904.6 29.8 731,9 27.4 713.8

Total Con- 427 348 324 421 340 317 bo-4
sumption

Discounted 7,552 6,616 6,540 7,442 6,446 6,383
R,znend/ture

" 10; Btu/yr per household.

b $/yr per household.
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TotalenergydifferencesbetweentheN/O caseand thereferencecasegavetheblack
subgroupa sizeable343% greaterconsumptiondifferencecomparedwiththemajorityand

a 36% greaterdifferencethantheHispanicsubgroup(seeTable16).The differenceforthe

Hispanicsubgroup,at 225%, was significantlyhigherthan thatforthe majority.The
expendituredifferencefortheblacksubgroupwas 890% higherthanthemajorityand 37%
higherthanthe Hispanicsubgroup.The differencefortheHispanicsubgroupwas 623%

higherthanthatforthemajority.

Forelectricenergyuse,itishardtogaugethedifferencesacrossgroupsfortheNES6
scenario,becausethemajoritysavedelectricityintheN/O caserelativetothereferencecase,

and thetwo minoritysubgroupsusedmore (seeTable17).The blacksubgroup'sdifference

betweentheN/O caseand referencecasewas roughly600% higherthanthemajority'sand
7% higherthantheHispanicsubgroup's.The Hispanicsubgroup'sdifferencebetweenthe

N/O caseand thereferencecaseelectricityconsumptionwas roughly450% higherthanthe
majority's.The differencesbetweenthe N/O caseelectricityexpenditureand thatinthe
referencecasearehardtogaugeforthesame reason.They were roughly660% higherfor

theblacksubgroupthanforthemajority,roughly530% higherfortheHispanicsubgroup,
and 21.5%higherfortheblacksubgroupsvs.theHispanicsubgroup.

Trendsinenergyuse aremore pronouncedwitha higherassumed growthratein
new housing.The higherthenew housinggrowthrate,thebiggerthefallintotalenergy
consumption(Table18)and theriseinelectricityconsumption(Table19).Inallcases,the

majority'stotalenergy consumptionisprojectedto fall,and the majority'selectricity
consumptionisprojectedtorise,by more thanthatofblackorHispanichouseholds.The
higherthenew housinggrowthrates(i.e.,NES6) go,the greaterthedifferentialratesof

changebetweenthemajorityand thetwo minoritygroupsbecome.

RelativerankingsofminoritygroupsineachESR marketpenetrationcaseand for
eachhousinggrowthscenarioaresummarizedinTable20.



TABLE 16 Total Energy Consumption and Expenditures, Minus the Reference Case, NES6 Scenario,
6% New Housing Growth

New House/Old House ESR Curve Sensitivity Based on Segment of Population
Group in New or Old House New House ESR Curve Sensitivity Applied Evenly to All Groups

Majority Black Hispanic Majority Black Hispanic

Consump- Expsndi- Consump- Expendi- Consump- Expsndi- Consump- Expendi- Consump- Expendi- Consump- Expendi-
Year t/on ture t/on turo tion ture tion ture tion ture tion ture

1987 0.00 -0.05 0.03 -0.02 0.00 -0.03 -0"20 -0.18 -0.18 -0.18 -0.12 -0.18
1989 0.59 0.55 0.71 0.70 0.56 0.64 0.03 0.03 0.00 0.06 0.00 0.03

1991 1.00 0.88 1.35 1.28 1.16 1.14 -0.50 -0.52 -0.54 -0f_4 -0.58 -0.52
1993 1.02 0.77 1.90 1.76 1.37 1.26 -1.83 -1.81 -1.81 ol.81 -1.83 -1.86

1995 0.73 0.44 2.33 2.12 1.74 1.65 -3.12 -3.09 -3.17 -3.14 -3.13 -3.10
1997 0.65 0.20 2.68 2.52 1.93 1.83 -3.66 -3.67 -3.82 -3.75 -3.73 -3.67
1999 0.44 0.10 2.70 2.54 2.03 1.92 -3.64 -3.50 -3.67 -3.56 -3.58 -3.52
2001 0.22 -0.14 2.53 2.35 1.81 1.58 -2.92 -2.82 -3.02 -2.91 -3.14 -2.91
2003 -0.23 -0.43 1.59 1.47 1.36 0.90 -2.40 -2.15 -2.48 -2.23 -2.47 -2.25
2005 -0.23 -0.43 0.99 0.74 0.49 0.45 -1.40 -1.32 -1.48 -1.38 -L71 -1.39
2007 -0.47 -0.42 0.20 0.14 0.37 0.27 -0.83 -0.73 -0.71 -0.66 -0.74 -0.76
2009 0.12 0.08 0.03 -0.05 -0.38 -0.26 0.12 0.U 0.03 0.01 -0_6 -0.11 tO

Net Difference 3.83 1.57 16.98 15.55 12.43 11.35 -20.37 -19.64 -20.88 -20.09 -21.30 -20.25
Discounted 3.40 1.67 13.13 12.07 9.69 8.91 -15.31 -14.81 -15.68 -15.12 -15.90 -15.21

Difference



TABLE 17 Electricity Consumption and Expenditures, Minus the Reference Case, NES6 Scenario,

6% New Housin. g Growth

New House/Old House ESR Curve Sensitivity Based on Segment of Population
Group in New or Old House New Hmme ESR Curve _tivity Applied Evenly to All Groups

Majority Black Hispanic Majority Black Hispanic

Consump- Expendi- Consump- Expendi- Consump- Expendi- Consump- Expendi- Consump- Expendi- Commmp- Expendi-
Year _on ture _nn ture tion ture tion ture tion ture tion ture

1987 0.00 -0.05 0.00 -0.03 0.00 -0.04 0.00 -0.16 0.00 -0.16 0.00 -0.18
1989 0.60 0.51 0.70 0.66 0.76 0.64 0.00 0.06 0.00 0.06 0.00 -0.02
1991 0.89 0.76 1.02 1.13 1.12 1.06 -0.59 -0.48 -0.68 -0.50 -0.37 -0.51
1993 0.58 0.42 1.38 1.47 1.11 0.97 -1.73 -1.78 -1.73 -1.81 -1.85 -1.84
1995 -0 "29 -0.13 1.73 1.66 1.09 1.39 -3.16 -3.14 -3.I 1 -3 "25 -3.26 -3.12
1997 -0.56 -0.46 1.72 1.85 1.54 1.53 -3.66 -3.58 -3.79 -3.70 -3.46 -3.63
1999 -0.54 -0.64 1.64 1.85 1.47 1.65 -3.26 -3.31 -3 29 -3.34 -2.94 -3.32
2001 -0.81 -0.63 1.38 1.71 1.09 1.06 -2.71 -2.73 _.77 -2.75 -2.55 -2.70
2003 -0.83 -0.64 0.36 0.83 0.76 0.87 -1.94 -1.89 -2.17 -2.17 -1.90 -1.84
2005 -0.81 -0.69 0.00 0.24 0.38 0.36 -1.08 -1.23 -1.43 -1.23 -1.52 -1.66
2007 -0.26 -0.33 -0.35 -0.01 -0.37 -0.13 -0.52 -0.49 -0.69 -0.47 -0.74 -0.63
2009 0.00 0.04 0.00 -0.12 0.00 -0.10 0.25 0.13 0.34 0.38 0.37 0.22 Co

Net Difference -2.04 -1.74 9.61 11.24 8.94 9.25 -18.41 -18.60 -19.34 -18.94 -18.22 -19.22
Discounted -1.00 -0.87 7.77 8.89 7.16 7.33 -13.95 -14.98 -14.59 -14.37 -13.74 -14.63

Difference



TABLE 18 Total Energy Consumption Trends, NES6 Scenario, 6% New Housing Growth (% Change)

New House/Old House ESR Curve Sensitivity Based on Segment of Population
Group in New or Old House New House ESR Curve Sensitivity Applied Evenly to All Groups

Majority Black Hispanic Majority Black Hispanic

Consump Expend/- Consump Expendi- Consump Expendi- Commmp Expendi- Consump- Expendi- Commmp Expendi-
Year {:ion ture tion ture Lion ture tion ture tion ture tion ture

1989 3"20 -6.72 2.54 -7.15 4.72 -7.80 2.81 -7.09 2.00 -7.59 4_7 -8.23
1991 -1.84 1.87 -0.53 4.23 .3.96 0.76 -2.73 0.99 -1.69 3.01 -5.09 -0.28
1993 -1.88 0.39 -0.09 0.30 1.37 2.93 -3.21 -0.81 -1.90 -1.44 -0.12 1.42
1995 -2.42 3.55 -2.22 3.11 -0.90 4.09 .3.42 2.54 -3.97 1.35 -2.57 2.39
1997 .3.51 10.09 -2.27 11.26 -3.53 9.34 .3.97 9.71 .3"27 10.13 -4.31 8.51
1999 -2.57 9.23 -0.93 13.21 0.95 13.43 -2.35 9.52 -0.80 13.42 1.00 13.52
2001 -1.98 -7.37 -0.94 -8.85 -1.29 -8.32 -1.03 -6.50 -0.10 .8.06 -0.62 -7.45
2003 -2.24 -9.95 -2.94 -14.12 -2.49 -12.11 -1.?.7 -9.06 -1.50 -12.77 -1.37 -10.91
2005 -1.83 -1.34 0.00 -0.65 -0.12 -1.43 -0.82 -0.52 1.63 0.94 1.52 -0.I0
2007 -1.87 2.99 .3.71 3.58 -1.34 4.35 -1.06 3.61 -2.20 4.95 -0.25 5"20
2009 -3.33 4.85 -3.15 7.76 .3.95 4.60 -2.98 5"21 -2.25 8.69 -2.75 5.85 i

D_ounM Net -13.96 5.13 -9.13 8.90 .8.45 6.76 -14.66 4.36 -10.33 7.56 -7.49 5.62 i

% Change Ca=
198'7-2009 -18.62 ,5.56 -13.,51 9.41 -10.36 7.O2 -18.45 ,5:73 -13.35 9.66 -10.1,5 '7.34

% Chan_e



TABLE 19 Electricity Consumption Trends, NES6 Scenario, 6% New Housing Growth (% Change)

New HoumdOld House ESR Curve Sensitivity Based on Segment of Population
Group in New or Old House New House ESR Curve Senaitivity Applied Evenly to All Groups

Majority Black Hispanic Majority Black _c

Consump- Expendi- Consump- Expendi- Consump- F.,xpemii- Consump-- _- Consump- Expemii- Consump- F.,xpendi-
Year tion ture tion ture tion ture tion ture tion tune tion ture

1989 5.71 .5.51 4.76 -6.34 1.92 -6.52 5.06 .5.84 4.03 -6.76 1.15 -6.97
1991 2.10 0.08 3.50 1.81 2.26 0.37 1.21 -0.70 2.46 0.77 1.52 -0.56
1993 2.35 2.97 -1.01 -0.21 0.74 1.40 1.49 1.96 -2.41 -L85 -0.75 0.14
1995 -0.29 5.89 0.34 6.19 1.82 7.46 -0.88 5.00 -1.41 4.43 0.38 5.62
1997 133 II.54 0.34 10.35 -5.38 5.26 1.48 11.40 -0_6 9.64 -5.99 4.55
1999 3.68 5.88 4.75 7.72 4.55 7.07 4.08 6.28 5.38 8.12 6.18 7.29
2001 0.00 -1.45 -5.18 -6.52 0.72 -2-51 0.84 -0.77 -4.42 .5.81 1.52 -1.31
2003 -2.19 -4.52 -5.46 -7.94 -4.68 -5.33 -1.38 -3.68 -3.91 -6.59 -3.73 .4.31
2005 2.79 -0.28 1.08 -1.60 -0.38 -3.77 3.67 0.44 2.22 -0.07 0.39 -3.11
2007 3.80 -0.50 2.86 -0.61 1.89 -1.08 3.81 0.68 3.99 0.42 3.47 0.46

2009 3.14 3.81 3.13 3.51 1.49 1.79 3.67 4.07 3.83 4.51 2.24 2.63

Discounted 17.64 13.83 7.80 5.00 4.31 1.52 17.11 13.28 6.85 4.11 3.51 0.63
Net % Change 5.32 4.98 1.32

1987-2009 25.08 19.22 8.79 4.68 4.60 .85 28.40 19.45 9.16
Change
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TABLE 20 Relative Rankings of Minority Groups in Each ESR
Market Penetration Case and in Each Housing Growth
Scenaldo a

New House/ New
Reference Old House House

Scenario Case Case Case

StatusQuo
Totalenergyconsumption B, M, H B, M, H B, M, H
Totalenergyexpenditure B, M, H B, M, H B, M, H
Electricityconsumption M, B,H M, B, H M, B,H
Electricityexpenditure M, B,H M, B, H M, B,H

NES4

Totalenergyconsumption B,M, H B,M, H B,M, H
Totalenergyexpenditure B,M, H B,M, H B,M, H
Electricityconsumption M, B, H M, B, H M, B, H
Electricity expenditure M, B, H M, B, H M, B, H

NES6
Total energy consumption B, M, H B, M, H B, M, H
Total energy expenditure B, M, H B, M, H B, M, H
Electricity consumption M, B, H M, B, H M, B, H
Electricity expenditure M, B, H M, B, H M, B, H

a Relative rankings, high to low; M ffimajority, B ffiblack,
H = Hispanic.
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