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Analysis of Energy Demand And Expenditures by
- Majerity Households within the Context of a
Zond.:.:nal Zemand Svstem

Zavi. . Powv=ar, Argonne Naticnal Laccratory

H:1. 3INCPSI3

The :t:lusis 1s prelir lnary, however, the results do indicate
zzat.::.2al iiffer=nces in the overall demand for energy among
majc:r.i, klack, and Hispanic population groups.

avaluation ¢f the impact that prcgrams and policies
=v consumption and expenditures are confounded by many
/arlables A clear understanding of how these variables
e?gy consumption pattarns should be grounded in a

Y]

:_gc~~«s;y Zeveloped framework. In zhis regard much is documented
LA Th2  lizzrature. However, an analysis of the comparative
r2la-.:nshiz setween energy demand and variables which influence it
amern xiff2rznt sccioeceonomic grcups has not been thoroughly
sxpl:r:3 Wit any theoretical rigoer.

Im 1. :rcpesad that differences in patterns of energy use between
sLac.. ilspanlc, and ma“orltz housenolds (where the household head
i3 n:.wner :clack nor Hispanic) ars due to both structural and
iistr.cuticrn differznces. It is felt that the structural
iiss.n.larizles ars primarily due o the dynamic nature in which
sner s consumption patterns evolve. with differences in changing
acus .-z pat=arns plaving a significant role. For minorities, this
iapl.:: a pczantial difference in the effect of policy and programs
sn trh:.- 2ccrnomic welfare when compared to majority households.
To =::T thls hypothesis, separate ccnditional demand systems are
astot:tad for majorlity. black, and Hispanic households. With the
ise @I separate variance/covariance matrices, various parameter
grouc: ire tasted fcor statistically significant differences.

H:3. INTRODUCTION

The :zzlurni:zn of patterns cof enerzy use are closely related to
irpa~ :nd hcusing development (Peoyer 1991). The historical, sccial,
and ::zzncmi: processes that have gcverned the development of
r2lat.:nshizs among different scciceconcmic groups have also
iom: d *ne evoluticn of patterns of energy use by different
srouzs. This is premised on the iiea that energy consumpticn and
zatz:r"3 of 2nergy use are connectei to the age and type of hcusing
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Lives. In a sense, ener3jy cocnsumption and use patterns
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can n ay -ae rola of a soc.Lil ir:ilratsr -- with hcuseholds living
in older :xcmes naving diifzrent znergy consumpticon patterns as
compared w.2h housenolds _.v/ing .: newer homes (Pover 1981).

The sccia. and econemic hi:-ory :I clacks and Hispanics in America
have par=_cular ingredienzs tha: zre distinct Zrcm the majority
populatics not only sceia-lv, po.osically, and economically, but
also spavﬁzllz. Vitn;n ha Jener:’ ccntaxt of the development of

2rences in the dynamic process

of inter=- and ‘nt&3 area nigra: nave led to differences in
housin ;a:“ erns among thase greou Cznsequently, variations in
the distr.zution of gopu.atiorn I region and urban area have
appeared zncng black, Hispanlc, 3°2 naority population groups. The

propcsiti:cn that energy :cznsumz:t.2n and patterns of energy use
amcng these groucs nave zvzlvec ilifz2rently as a consequence of
differing znanges in hcusi~g patz:rns, as well as in geographic and
urkan leccztion, thersfore. saems :easonable. Do these differences
in changi~g housing patterns and .:caticn lead to different energy

demanc structures for these r:::e? r? so, what are the policy
implicatizns?

As an inl=t.al atta2mpt ©o a-nswer 2 guestions, the energy demand
struczurs IZr each group .5 de mined within the context of a
comolata ieman systam. Standarz nsumer demand theory, in which
the is the primary un.: of measure, 15 used for this
purzcse. T;:nin zhis ccntein strictiral differences between groups
for varic.z sets of demanc zaramz:t:srs ares tested.

: in the nex% section, "The
~dizure Demand Svstem," a brief
1 is presented; in the section
2f the data sources and a

The raper .s organized as 2 :
Theor=ticz. FramewocrX: Linsar Eut
descripti:n c¢f the thecret;:al ne
entit_.ed ‘'Data," an exaalnati:n

descripti:n c¢f the histcrical =zzzterns of energy con:umptlon,
cross-tazulated by 2ach pczTulati:r yrcup and by poverty status, is
offerzd; =nls is follcwed zv "Thz Zmpirical Framework," in which
empir.ca. =2stimates cI tia2 modz. arz presented, along with the
resulzs ¢ 2 numicer of *hm sq larz t2s*s for structural differences
in the esz:mnated demand s 'stems Z:r the three groups; and finally
in "Summarw and Policy Imv ;cat;::s,” a summary of the empirical

findings and their policy implicaz.ons are presented.

H:4., THIZI THEORETICAL ZFRAMZEIWCRK: LINEAR EXPENDITURE DEMAND SYSTEM

In a zaper writtan bv Skumazz (1>I7 , strong empirical evidence is
previied Ior the proposizion :tnat systematic differences in
patterns sf energy ccnmsumpt.: exist among different
racia./etanic/class yroups. The aper addresses differences

at bcth =n2 appliance- hc-uiwg ol gy utilizaticn stages --
where 1t -3 found that s.inifi:zzn ferences among population
grcougs e.st. Unfortunatz=l., ramatz model 1s not couched
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within a theoretical, behavioral context and thus is subject :: :tae
same criticism that was levelled against Parti and Parti (19:. v
Khazzoom (1986).

To better conceptualize the process of energy consumptic~ and
expenditures,this paper takes a completz demand system appr::cn.
A complete demand system is an analycical framework in «=
conditions required for the ratiecnal consumption of goods ar:
There are four conditions: adding-up, homogeneity, symmetr:
semi-negative definitiveness. These requirements are autcmat .z
met with the expenditure-cconstrained maximization of a well-c::.
utility function. In this case, energy and electricity dema-:

determined by solving a set of first-order condition equatior:z =
have been obtained from expenditure-constrained U,
maximization problems (see Deaton and Muellbauer 1980, chaptz: *
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To capture the impact of changing explanatory variables cr :zctn
total energy consumption ard expenditures and on the composi=.: 2
energy consumption and expenditures, a multistage budzzl
framework is adopted. The budgeting framework 1s presen=::
Figure 1. At the top of the pudgeting hierarchy is income, wh . :2
allocated between consumption and savings. Consumption 1i:

allocated between energy and nonenergy consumption, with ==
consumption then allocated between electricity and nonel:<

energy consumption.’
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[Insert Figure 1]
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The conceptual framework in which this analysis 1s conduc=zd
based upon the well-established theoretical work of Stone (.-
Samuelson (1947-43), Klein and Rubin (1947-48), and Geary
51). Subsequent theoretical work by Phlips (1983), Pollak anc ¥
(1981), and Muellbauer (1975) is used to develop a dynamic ar:
general model, which allows us to trace the time path assc
with energy consumption and to determine the effect of

.

factors on energy ccnsumptlon besides income and prices.
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It is assumed that a household attempts to maximize utility su:zTect
to an expenditure constraint. As a result of a recursive
optimization process, the following demand system is obtainzZ:

: \ B, .
o™ {1_Be/ (Ye*aasat) "E—_ (mtupcth) Ry
et
where:
g, = energy consumption in pericd t (10° Btu/household-year
s, = state variable for energy demand in peried t
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(10% Btu/household~year) ;

P« = energy price in period t ($/10° Btu);

m = total expenditures in period t ($/househc_d-year);

P = nonenergy commedity price index (1979 base;;

B, = marginal energy expenditure share of all axpenditures;

v. = nondiscretionary energy demand (10° Btu/hcusehold-year);

v. = nondiscretionary non-energy demand (1979$%, nousehold-year); and
a, = energy demand’s dynamic effect parameter.

The state variable is defined as:

[ 9]

se!:: (1 "69) pa(:-‘.) +esse(:-:>

where:
§. = energy demand’s dynamic lag effect paramez=ar,

Nondiscretionary energy demand is assumed t: be a function o
household characteristics, climatic, and demographic variazles. I
is expressed as:

S ah

Y,a'x :3)
where:
a = column vector of parameters; anc
x = column vector of climatic, housing, and Zemocgraphic
factors.

The electricity demand equation is

Qe1e™ (l’ﬁel) <Yel+aelselc) t_ (mac—p"":YnM) 4)

where:
d.,, = electricity consumption in pericd t (10° 2=u/householi-year ;
S, = state variable for electricity demand in zeriod t
(10° Btu/household-year);
p., = electricity price in periocd t (S$/10° Btu, -
m, = total energy expenditures in pericd t (S 2ousehold-year;:
Pns= hNoOnelectric energy (S$/10° Btu);
B, = marginal electricity expenditure sharz of total ensryy
expenditures;
Y4 = nondiscretionary electricity denand
(10° Btu/household-year);
Y= hondiscretionary nonelectric energy demand
(10° Btu/household-year); and
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2, = electricity demand’s dynamic effect paraneter.

The state variable and nondiscretionary demand parameter associated
with the electricity demand function are analogous to the ones
associatad with the energy demand function and are shown in
Equations (5) and (6):

selc=(l.'eai)pe.l(c-l)+eelsel(c~l) (5)
where:
7., = electricity demand’s dynamic lag effect rarameter;
S,y = state variable for electricity demand in period t-1
(10° Btu/household-year); and
Yo, =b'z (6)

where:

o
iy
Q-

oluamn vector of parameters; and
column vector of climatic, housing, and demographic factors.

The total demand system 1s a three-stage bucgeting model, where
total consumption 1s determined at the <teop, total energy
consumption in the middle, and electricity and nonelectric energy
scnsumpt.on at the bottem. For this model to be compleze,
additional equations must be specified. Since there are four
unknowns == q,, 494, P., and m,, equations for the energy price and
expenditures must be specified to go along with Equations (1) and
(4). Both of these new equations are identities, where:
(Po1¢=Preie) To1e*Pne1eTec

Pye= (7)
et qec

and

Mye=PgeTec (8)

are the expressions for energy price and expenditures respectively.

Equations (1), (4), (7), and (8) represent the total demand system
for energzy. The variables, 4,, Pa, 9qs and m, are all endecgenously
determined. The complete model provides a framework in which the
zffects of changing wvariable values on energy consumption and
expenditures can be determnined. The model is now complete. How
energy consumption and expenditures change in response to changes
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2s is important in evaluating the
com:a:ative -mpact of ::.icy :=n the pattern of energy demand and
expznditures -y differ=zaz popu.ation groups or consumer classes.
Wit: the wuse of ccmzarativ7e  static technlques, price and
expsnditure E_aat‘Clt‘ES 3s sell as changes in energy demand and
expanditures with resg::t tc s>ther exogenous variables, can be
detzrmined.

in rzredeterm.ned var.

Figur= 2 shcws the set :©I excgenous variables that affect energy

anc¢ z._ectric:izv demand. -3 menticned earlier, the model is a multi-

stazz budget.ng model s2e JLjure 1) in whlch expendltures are

all:cated bezween enery expe“a; -ures and ncnenergy expenditures,

and =nergy axgenditurz=s ars allocated between electricity and

non:z_.2actric e.,endﬁtur”: Xs i tcnseguence, energy expenditurea are
o 0

r7 variliabl:z e st“uctural demand equation for

As zeen in Iigure 2, :nanges in total energy expendltures are
depzncent on the magni:t.de cI the energy price change, which is
depzndent on the relz:zlve -2sponsiveness of electricity and
norz.actric =nergy’ to :n 2xcganous variable change.

In =ne sect.cn entit_ "Th2 Emplrlcal Framework, numerical

0
W,
Iy
)
\Ll

agt_nates of The parame: . iven for each of three populatlon
grcuzs. With this informazion, it is hoped that a better estimate
for —he comparative impactT of :hese variables on energy consumption
anc¢ axpenditures by thess grcups will be developed.

t£. DATA

The zZata wused in this 3analvsis are obtained from a series of
res-_3ential 2nergy consunpticn surveys administered for the U.S.
Derzr=ment oI Inergy, Erna2I3Y Iaformation Administration. The energy
demand models presenta: in Ials paper were estimated from a
lonzizudinal data set c:Inst vuc=2d from the 1980-81, 1982-83, 1984-
35, and 1987 surveys (..3. DCE 1982, 1985, 1987, 1989a) .

In -he next 2w tables, znercy consumption and energy expenditure
shar2 (percent of income spent on energy) for majority, bklack and
Hiszanic households by zcverty status® are cross tabulated for 1982
anc 1587. Tha:e data +war2 -btained from the 1982-82 and 1987
Res_dential Inergy Consuncticn Surveys (U.S. DOE 1984, 198%a).

(1“

[Insert Tablz 1)

Average hous2nold enerz ccnsumpticn estimates are shown in Table
1. Zetween 1382 and 1“3“ ensrgy consumption for each population
grcup falls, with the eiczepti:zn of poor black households. For poor
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blacks, there is a slight increase in the estimated change in
energy consumption. The fall in total energy consumption is
accounted for by a large decline in nonelectric energy consumption.
Over the same period, electricity consumption increased for each
population group. Overall, energy consumption declines for majority
and Hispanic households and increases slightly for Dblack
households. The Hispanic household decline is particularly striking
given the very large increase in electricity consumption.

In Table 2, estimated energy expenditure share by population group
in 1982 and 1987 is shown. In general, the percent of household
income spent on energy over the period fell for each population
group. This occurred as a result of declining energy prices and
fuel substitution. Black and Hispanic households spend a larger
percent of their household inccme on energy than the average, and
the majority households spend a smaller percent.

(Insert Table 2]
H:6. THE EMPIRICAL FRAMEWORK

In Tables 3-5, the parameter definitions are given. The parameters
are placed into three broad categories: the first parameter
category is essential in the determination of price and expenditure
elasticities, and the second parameter category, with the exclusion
of expenditures, identifies the extent to which specific variables
impact the energy demand.

(Insert Tables 3-5]

The parameter estimates are shown in Tables 6-~8. The results of
statistical tesv on differences of individual parameters are shown.
A very interesting fact 1s that no statistically significant
differences are found among the scale factor parameters. However,
critical parameters governing energy and electricity demand
elasticities and the profile of energy consumption change over time
are statistically different for majority households, as compared
with black and Hispanic households.

(Insert Tables 6-8)

Chi-square tests are also made for different paramet r groups. The
complete demand system’ for black or Hispanic houseiolds and the
system for majority households are statistically different. The
parameters are further divided into other parameter sucsets, and
chi-square tests on differences are performed on them. In each
case, the differences are found to ke statistically significant.

The expenditure share estimates for black and Hispanic households
are much larger than the estimate for majority households.

7
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Furthermore, the difference in share values for Hispanics or blacks
and majority is significantly different.® This parameter is very
important in determining the magnitude of the elasticities. The
electricity marginal energy expenditure share parameters for blacks
and Hisvanics are alseo different than the majority’s parametar. The
value of the parameter for blacks 1is slightly larger and for
Hispanics is much smaller.

There are statistically significant differences in the dynamic
parametars -- the a and § parameters. The difference in the
adjustment parameters for the energy demand model, §,, for Hispanics
and majority households is statistically significant. There are
also diiferences in the adjustment parameters for the electricity
demand models =-- §,. For this parameter, the difference in the
black and majority and the Hispanic and majority parameters are
both statistically significant. Finally, the difference in the
electricity demand mcdel’s dynamic sffect parameter, «,, for black
and majority households is statistically significant.

To understand how changing variables affect energy expenditures by
these groups, four different scenarios are reviewed. The
assumptions underlying these cases are given in Table 9. The point
of departure in this analysis s in the 1levels of energy
expenditures, which are assumed constant across population groups.
For each of the three population groups there are two income groups
identifisd: high and low (see Tablz 9).

[Insert Table 9]

Not surprisingly, the responsiveness of total energy demand to
price changes depends on patterns cf energy use. In the case where
electricity use is high, total energy demand is more responsive to
changes in electricity price and the same is true for nonelectric
energy demand.

In Figures 3-6, the response in total energy expenditures is

simulated for four cases:

(1) The effect of an increase in nonenergy price on the energy
expenditures in the "nonelectrified" (see Table 9) case;

(2) The effect of an increase in electricity price on the energy
expenditures in the "electrified" (see Table 9) case;

(3) The effect of a change 1in housing vintage on energy
expenditures =-- moving from a home built after 1974 to one
built before 1950;

(4) The effect of increasing the number of househo’d members on
energy expenditures.

The estimated impact of an increase in nonelectric energy price
falls hardest on black households and on low-income blacks in
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particular. The estimated effec:z :I a dollar increase '23%
increase) in the nonelectric ene 7" price pushes total =nergy
expenditures up by almost 12%. I: .35 also estinmated that :.gh-
income Hispanic energy expenditur:: .ncrease by over 11%. ~L=2ast

affected by a rise in nonelectric :nergy expenditures are 1lzh-
income majority households.

[Insert Figure 3]

In the second case, shown in Figur: ., black households are _:2ast
affected by a rise in electricit. :rice (53 rise). High->.:ccme
majority and Hispanic households ar: zae mcst affected by a r.32 in

i
rise in nonelz:c=ric

electricity price. The relative e-I::ts of a

energy and electricity price by inc:n2 are reversed, with the rise
in nonelectric energy price adverse. =z:iZ2cting low-income ma- ity
and black households, and the ris: -2 electricilty price aZiacts
bothe low~ and high-income Hispani:-: zzZout the same.

[Insert Figure 4]

In Figure 5, the effect of living .- 1cusing of different vi.ntage
is simulated for the "nonelectrif-::i" case. In this case, =2nergy
expenditures by black households r.:: Zne most, in particular :.gh-
income black energy expenditures. I jeneral, the fact that =znsrgy
expenditures rise in older vintagsz :cmes is an important fz:zzor,
because lower-income householc: cCccupy o.der home=z in

disproportionate numbers.
[Insert Figure 5]

In the final case, the effect of £r:~7ing household size on zrergy

expenditures is simulated. Once agz.: 2nergy expenditures by :zlack
households are estimated to incr:=::z the most, with low-_~ccme
black energy expenditures increas.~: mncre than high-income :lack
expenditures. Generally, energy syrpenditures by low-.2CcoOme
households increase more than by r.::-inccme households.

[Insert Figure 6]

H:7. SUMMARY AND POLICY IMPLICATIC::E

The primary purpose of this paper .= T3 investigate the potantial
existence of structural differe-:z2s in energy demand :mong
majority, black, and Hispanic hous:::lds. The statistical r=sults
indicate the existence of structur:. diffesrences in the ovzrall
demand for energy. They also ind_:::2 statistically signiZi_zant
differences in the key marginal exp:-..Ture share parameters, ;. and
B,, which play a critical role in :z=:rmining the magnitude &I the
elasticity values. As a consequer:: 2I these differences, 3T is



[Poyer - #426)

anticipated that policies or regulations which lead to changes in
rzlative prices would impact these groups differently.

There is very strong evidence that the nature of energy consumption
is different for Dblack housesholds from that for majority
households. The strongest rejection of the null hypothesis =-- no
difference in the structure of energy demand -- occurs at the top
of the energy budgeting hierarchy.

For Hispanics, as it is with blacks, the natures of energy demand is
also statistically different from majority households. From a
general perspective, the way in which demographic, housing, and
climatic factors impact energy demand is the major diffsrence in
energy demand between majority and Hispanic households.

In particular, blacks and Hispanics are more vulnerable to a rise
in the nonelectric energy price, whereas maZority households are
more vulnerable to a rise in the electricity price. These results
also indicate that Hispanics and blacks are likely to increase
their 1level of energy expenditures at a ZIaster rate under a
scenario of rapidly growing income. This might indicate that blacks
and Hispanics are prime targets for denand-side management
programs.

The data and statistical analysis compiled in this paper will be
scrutinized further. It is certain that additional information can
be drawn from these data and that the analysis presented in this
paper is only a beginning.
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H:9. ENDNOTES

1. The theoretical considerations associated with appliance
holdings are not addressed in this paper. As indicated in the title
of the paper, my concern is an analysis of energy consumption among
different population groups within the contaxt of a conditional
energy demand model. The model is based on the assumption that the
utility function is weakly separable. This assumption allows for
the separate treatment of household investment and appliance
utilization decisions.

2. For a detailed discussion on multi-stage budgeting models see
Deaton and Muellrfauer (1980), Chaptar 5.

10
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3. Although nonelectric energy .5 nct directly specified in Figure
2, the effect of an excgencus -arlable change on non-electric
energy demand can ke determined zv taking the difference in the
measured effects on :otal energyy znd electricity demand.

4. A poor household is defined zs a hcusehold with a household
income below 125% of the pover=v _.ne as defined by the U.S. Bureau
of the Census. The definition usei is given in U.S. DOE 1989b Table
C3.

5. A complete demand systexn 1: czcmposed ¢f all the parameters

ghown in tables 3 to 7.

6. A F-statistic is zalculavszsd vio
The null hypothesis .3 that tie .7
is zero.

LIS §

A {1,n-1. degrees of freedom.
srence in the estimated values
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table 2. Estimated Household Energy
Expenditure Share Of Income By Poverty
: S8tatus :
1982 and 1987
(10°btu/household-year)
Poverty 8status i
Population
Group Nenpoor Poor Total
Majority
1982 4.06 15.44 4.51
1987 3.18 12,57 3.51
%Difference -22.17 -18,.59 -22.17
Black
1982 5.18 17.93 7.43
1987 4.17 15.81 5.85
$Difference -19.50 -11.82 -21.27
Hispanic
1982 3.82 13.96 4,93
1987 3.14 9.68 3.85
$Difference -17.80 -30.66 -21.91
Total
1982 4,13 15.96 4.77
1987 3.23 12.99 3.70
$Difference -21.79 «18,61 -22.43

Sources: The 1982 and 1987 data are
obtained from U.S8. DOE 1985 and 1989a
espectively.

Poor households are defined as having a
combined household income less than 125%
of the poverty line as defined by the U.S.
Bureau of the Census (see U.S. DOE 1989Db
Table C3).



Table 3. Energy Demand Model: Parameter
Definitions
Parametar Definition l
B. Marginal energy expenditure
share out of total household
expenditures
o Ncndiscreticnary demand for
energy
0. Energy dynamic adjustment r
parametar
o, Tnergy dynamic effect
parametar
B. Marginal electricity
expenditure share out of total
hcusehold energy expenditures
Ya Ncndiscreticnary demand for }
electricity
0. Electricity dynamic adjustaent
paraneter
a, lectricity dynamic effect

paranetar
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Table 4. Energy Demand Scale Pactor:
__Parameter Definitions
Parameter .Definition
a, Heating Degree Days (653°F) X
Area Heated x Non-Electric
Space Heat
a, Number of Household Members
a, Number of Household Members X
Female-Head of Household
4, House was built before 1950
a; House was bullt between 19489
and 1975
L
a, Single Family Home
a- Nonelectric Cooking
a, Nonelectric Water Heat

e ——}




=

T

Table 5. BElectricity Demand S8cale Factor:

Parameter Definitions

Parameter Definition
ﬁ b, Heating Degree Days (65°F) x
Area Heated x Electric Space
Heat
b, Number of Household Members
b, Number of Household Members X
Female-Head of Household
b, Electric Cooking
b Electric Water Heat
by Single Family Home
b, House was built before 1850
by House was built between 1949

and 1975




mainla 6., Parametar Estimatas: Edergy Demand Mcdel

Populaticn Group

Vaz-as-e Majority Black Hispanic

| 0.0016 0.0078" 0.0055"

8. | (0.0004) (0.0025) (0.0036)
| -10.404 -53.704 4.9305

e (5.5455) (25.208) | (22.5610)
0.6206 | 0.6262 0.4550"

7 (0.01040) (1.0334) | (0.0619)
| 2.2180 5.2921 -).0662

e (0.28232) (1.1533) 1 (2.9.26)
. ! 0.57539 0.5987" 0.4025"
Pu : (0.0150) (0.0463) (0.0639)
§ 2.8303 -10.201 5.5738

T | (2.5014) (3.8786) \ (¢.3072)
. 0.5473 0. 47/3*I 0.6778"

% ? (0.01077) 0324) | (3.0557)
-0.023 0.3330" | -3.0063

% (0.0746) (3.1936) | (0.2152)

Values in the

ES timates.

carentheses are the standard errors of

the

fThe Giference with the corresponding value for majority

hcusenc.ds is
signiiicance

statistical
level.

1y significant at the 0. OS
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Estimazes: EBlect-.:ity Demand Scals
Factor

Table 8. Paranetsar

o

. T

Populaticr 3:roup

Variables , ] [
Majcrity 3lac.: EZzzanicz [
;.1x10’1 3.2:x10% z 107
b - y
! (2 * (9.32.:227) SR TR
Et s.3124 1.2423
b, ‘ o v em s

(1.3963 | (4.3322) T.1E48
-2, 3¢1“! T.31238 Z.TIze
b, . l —mmn . P
(Z.28502 | (2 -z L. 22460
6.302: | -, 2131 1:.3745
b, ] L U
(1.2062" | (4.3722) 3,223%" |
3.647L' -Z.42487 5.7946!
b, . } s ez |
(2.465C | (6.2326) 2.7%48 |
!
g.9531 | 1080 TiL U6
b, ‘ . ]
(1.2622 | (3.°284) 1.56355 |
‘ i - -:hdg

-0,9724 | -—. T TEY -2 ..=23
b, e e | e e ez |
(2.5677 | (5.-227) 5.22280
!
~0.12" | -2.:250 3.2343 |
by v 4 ‘ o aa f e mmnn |

(1.4602 (6.2208) rs,22.8)

* . . - .
Values in the rarentheses are the staniard erzcrs =7 zhe

estimates.

Ncne of the diffzrences wer:
the 0.05 signilZicance level.

statistic

-

T

-




Table 9.

Energy Prices and Household Assumptions'

Electric Nonelaectric
Variables . ' .
High Low High Low
Income Income Income Income
ixpenditures
{($/20ousehcld~year) 40,000 10,000 40,000 10,000
Eneryv Expenditures’
(S/acusehold-year) 1,150 1,150 1150 1150
Electricity Price
($/10° btu) 20 20 21 21
NonZlectriec Price :
($/10° btu) 5 ‘ 5 3 3
Female Household Head i
(=2 0 1 0 1
Hcusing Vintage | >1974 >1974 >1974 >1974
; Single Multifam Single Single
jousing Type | Family ily Family Family
Detache Detached | Detached
d ;
| Electric Heat (=1) i 1 i 1 0 0
Electric Cooking (=1) 1 | 1 0 0
Blectric Water Heat 1 | 1 0 0

*In order to make the results of the comparative static analysis
ana.ogous among the different population groups, energy prices
and energy expenditures were held constant in each case. To
gnsure similar energy expenditure levels, the number of
household members, heating degree days, and area heated were
ad:ustad for each ¢f the groups until the $1150 energy
expenditure figure was obtained.
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