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A Cz -.',zra='/e Analysis of Energy Demand And Expenditures by

Mince -'_ ant Majority Households within the Context of a

C_nd_- :nal __emand ,System

__avi . Poyar, Argonne National Lazoratory

: 1. 3"30PS-3

,_he _.;_L'/sis is preliminary; however, the results do indicate
__-at _-___a _ __i=fer__nces_ in the overall demand for energy among

_,najc'.-: b ack, and Hispanic population groups.

Ana _.- .._ s ant evaluation of the "m_ac,. that programs and policies

.,ave - ener?y consumption and expenditures are confounded by many

_nte: :..n'ng ;ariables. A clear understanding of how these variables

_nfl,-_-ze energy consumption patterns should be grounded in a

r_gcr_sLv, /eve_oped_, framework. In-his regard much is documented
- "__ _i- _rature However,n _ . an analysis of the comparative

•_-_.!a.... sniz zetween energy demand and variables which influence it

__._cn....... f==-_n_ socioeconomic grzups has not been thoroughly

--_xpi--_,_ "_i-- any theoretical rigor.

[z i_ :rzpcsad that iifferences in na_.erns of energy use between

. _s (where the household head~_ac _ iLsDan_c, and majority househo _ "

_s -£.'tner ack nor Hispanic) are due to both structural and
_isz .... _ cn diff_r=_nces. It is felt that the structural

._ ss ....._, _ar_ es are primarily due -_ the dynamic nature in which

ener-i': -cnsumption patzerns evolve, with differences in changing

hcus.-_ pat-_arns playing a significant role. For minorities, this

_.np" = pc-__ntial difference in the effect of policy and programs

_n t.:___- economic welfare when com cared to majority households.

_ "_'_-. -his hypothesis, separate zcnditional demand systems are

est:-,!-.ed fzr majority, blacX, and Hispanic households. With the

_se "': separate variance/covariance matrices, various parameter

__ _r statis_icall':" significant differences.

H:3. [NT._ODUCTION

-he _....'a'r__ 3n of pa_.erns of energy ,ase are closely related to

_rba" _:td housing development (Poyer 1991). The historical, social,

and _-ncm _ processes that have governed the development of

r=_la_ -nsni-s among different socioeconomic groups have also

_cm: "a;ad the evolve,on of pat-.erns of energy use by dif=erent

_rsu _-. This is premised on t.he i/oa that energy consumption and

-at-_-'r-.s of energy ,ase are connectel to the age and type of hcusing

n wn..:n one _ives. -n a sense, energy consumption and use patterns

1
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can T'ay -.ne role of a soc _" i..... atzr -- with hcuseholds livinq
in o!ler -crees having di=-_=ren= :_nergy consumption patterns as

, compared _'-h housenoids _ ;_ng .- newer homes (Poyer 1991).

The sccia and economic hi._-_ry "f .-lacks and Hispanics in America

have par-.-:'aiar ingredien-s the- ._.re dstinct f_cm the majority

populati ^-....no_ only sccia _ , _'" -_,_aliy, and economically, but
also spa--_ii?. Within the _ene-a_ context of the development of

the Amer :_n polzical eco cray, ---=....... _ances in the dynamic process

of inter- and intr_-area .nigra--n have led to differences in

:_ er ., variations inhous_..g ._.-.- ns among these gr-_=cs. C.-nsequently

the d _st-- -u_ion o _ _opu_._,-._on ...._ecion. and urban area have

appeared _::.cng black, Hispa"_c., _,-_z.r_a_or_ty popula'tion groups. The

propcsit_=n tha_ energy zznsum_---n and pat-ems of energy use

among these grou_s have e_'$'ved -_==_antly as a consequence of

differinc -nanges in hcusi.-.g pa_-_-.s, as well as in geographic and
urban icc_.-:on, therefore. _eems-_ascnable. Do these differences

in chang_:-.z housing pa_-erl-.s and "-ca-_icn lead to different energy

demand ......_ _ _ -u_ .... what. are the policys ..... _ur_s _or these gr ___-_-r_:so,
imp l".ca_ :-ns?

As an lh:-al., at-emp_ to answer ,nase questions, the energy demand
str'_c-_ur ,=_ ;zr each group 5 de-ermined within "..he context of a

complete _-_-mand _ystem. Szzndar _ -_nsumer demand theory, in which

the hcus:_='-id is the pr_-ar'/........._._ o = measure, is used for this

purpose. --nin _hl= ccnte:_.. =_ ...... _ zifferences between groups
for various sets of demanc carane-ars are tested.

The _apec _s organized as ='oi :.,s: in the nex-. section, "The
.... " a briefTheoraticzl Framework: Li aar E::=e.-.di ure Demand System,

descr=pt =-n of the theorenlca! .-..=aa!is presented; in the section
entit" ed 'Data, " an exa..ni.nati "- o ._" the data sources and a

descr pr "- of the h:stc-cal -a-terns of energy consumption,

: cross-tabu _ted by each pc_u!at_-n _rcup and by poverty status, is
" in whichof==rad; -.n_s is fo_icwed hv "_'-a E.mt_ical Framework,

empir_ca" =_stima.tes c _ t.-.a rood_= ar =_ presented, along with the
resu., s c a number of chi-_quar_ -as-s for struc,ural differences

in the es-_mated demand s:3zams _-_ the three groups; and finally

_. " -- " a summary of the empiricalin "_ummary and Polic'] Im_ icat s,

findings and their policy implic_.-ons are presented.

H: 4. THZ THEORETICAL ?RA/{_WORK: " :NEAR EXPENDITURE DEMAND SYSTEM

In a _a_er ,'ritt=n bv Skuma-- ('_- strong emp_rica _ evidence is

prov _ -led f_r the preDos _-_$n --as systematic differences in

patterns sf energy cc:-.sumpt -_ lo exist among different

racia" /e_.-.nic/class groups, The }ku.-,a-z ;aper addresses differences

at bczh ....e appliance-hcd_ng _-_ energy uti!'zation stages --

where i- s found the- szn _'f_ 3._.-.-/i=ferences among population

. " " , -.::e Skumatz model is not couchedgrou_s e:: s_. Unfortunate_,'

=
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within a theoretical, behavioral context and thus is subject .... "

same criticism that was levelled against Parti and Patti (19 b,/

Khazzoom (1986).

To better conceptualize the process of energy consumpti c- _xd

expenditures,this paper takes a complete demand system appr._'n.:

A complete demand system is an anaiylcical framework in +ni.cn
conditions required for the rational consumption of goods ar_.._.,_--.
There are four conditions: adding-up, homogeneity, sym/netr' _nd

semi-negative definitiveness. These requirements are autcmat..'-:=Ll"l
met with the expenditure-constrained maximization of a well-d.--.- ned

utility function. In this case, energy and electricity dema "_ _r_-
determined by solving a set of first-order condition equation__ -naz
have been obtained from expenditure-constrained u -__ _ -l

maximization problems (see Deaton and Muellbauer 1980, chap__- 3 .

To capture the impact of changing explanatory variables cn zctn

total energy consumption ard expenditures and on tl%e composi--.-:+ zf

energy consumption and expenditures, a multistage bud_: _._.tAg
framework is adopted. The budgeting framework is presen"_._ in

Figure i. At the top of the budgeting hJ.erarchy is income, wh_zn 13
allocated between consumption and savings. Consumption i3. -hen

allocated between energy and nonenergy consumption, with --r._rg'Z

consumption then allocated between electricity and none _ ;_.....
2

energy consumption.

[Insert Figure i]

The conceptual framework in which this analysis is conduc-_,+: -Ls

based upon the well-established theoretical work of Stone i_3-4 ,

Samuelson (1947-48) , Klein and Rubin (1947-48) , and Geary "3_0-

51). Subsequent theoretical work by Phlips (1983), Pollak ant ,_.____=s

(1981), and Muellbauer (1975) is used to develop a dynamic at- ntr =-

general model, which allows us to 'trace the time path asse,.' _tad
with energy consumption and to determine the effect of ....:net

factors on energy consumption besides income and prices.

It is assumed that a household attempts to maximize utility s_:.i_ect

to an expenditure constraint. As a result of a recu_.-_ ire

optimization process, the following demand system is obtaine.i"

q_= (I-_+) (y_s+_) -_+ (m__Pc _c) ,,I)

where:

q,, = energy consumption in period t (i0 ° Btu/household-year '

s_, = state variable for energy demand in period t
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(106 Btu/household-year) ;

Pa = energy price in period t ($/106 Btu);

= total expenditures in period t (S/household-year);

Pc, = nonenergy commodity price index (1979 base> ;

_: = marginal energy expendi'_ure share of all =_xpenditures;

7c = nondiscretionary energy demand (106 Btu/hcuseho!d-year);

7c = nondiscretionary non-energy demand (19795/household-year) : and

_ = energy demand's dynamic effect, parameter.

The state variable is defined as:

where :

8_ = energy demand's dynamic lag effec_ parame-er,

Nondiscretionary energy demand is assumed t- be a func-.ion o;

household characteristics, climatic, and demographic varian_es. "-

is expressed as:

=a /x 3 )

where:

a = column vector of parameters; and

x = column vector of climatic, housing, and _emographic
factors.

The electricity demand equation is

qol = (l__ei) (ye!._elSei:) .____i (m__p=_:y_ol). _i4)

where:

qe, = electricity consumption in pericd t (I06 5-u/househoi _ ye_-, ;

s_ = state variable for electricity demand in :eriod t

(I06 Btu/household-year);

p_ = electricity price in period t ($/!06 Btu_ '

m_ = total, energy expenditures in period t ($ household-'/ear_ '

p_= nonelectric energy ($/i06 Btu I ;

_ = marginal electricity expenditure share of tote" energ':

: expenditures;

7=_ = nondiscretionary electricity denand

(I0 _ Btu/household-year);

7_ = nondiscretionary nonelectric energy demanl

(106 Btu/household-year); and

4
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a_l = electricity demand's dynamic effect parameter.

_he state variable and nondiscretionary demand parameter associated

with the electricity demand function are analogous to the ones

associated with the energy demand function and are shown in
Equations (5) and (6):

Sel_=<l-@ei)pel(__l)+SelSel(__l) (5)

wher __ :

').j= electricity demand's dynamic lag effect parameter;

s._(_.l)= s_ate variable for electricity demand in period t-I
(106 Btu/household-year) ; and

7 el=b/z (6 )

where:

b = column vector of parameters; and

z = column vector of climatic, housing, and demographic factors.

The iota _ demand system is a three-stage budgeting model, where

total consumption is determined at the _op_ total energy

zonsumptlon in the middle, and electricity and nonelectric energy

z_nsump_ion at the bottom. For this mode" to be compie_e,

additional equations must be specified. Since there are four

unknowns -- q_, qcd,, P_, and m_, equations for the energy price and
expenditures must be specified to go along wi_h Equations (!) and

[4). Both of these new equations are identities, where:

pe= (_el_-Pnel_) qel_ +Pnel_Qe_ (7)
qe C

and

m_-p_qe_ (8 )

are the expressions for energy price and expenditures respectively.

Equations (i), (4), (7), and (8) represent the total demand system

for energy. The variables, q_, P_, q_i,, and m_ are all endogenously
determined. The complete model provides a framework in which the

effects of changing variable values on energy consumption and

expenditures can be determined. The model is now complete. How

energy consumption and expenditures change in response to changes



[Poyer - #426].

in _redeter.n. _ned var. _.;"_as is important in evaluating the

comcarative _moact of c.z oy _n the pattern of energy demand and

expenditIres z_z different population groups or consumer classes.
Wit.:. the use of ccm carat" ze static techniques, price and

expenditure ,=.asticiti_-_ _s ;ell as changes in energy demand and

expendit'ares 4ith resc..,_-tc other exogenous variables, can be
de t:armined.

Ficure 2 shc_,4s the set ___ exogenous variables that affect energy

and =_ _c_ric z-z demand. = men_ _oned earlier, the model is a multi-

star=, budget-ng model see -'_gure I) in which expenditures are
all-cared be-ween ener .... =_xpendi-.ures and nonenergy expenditures,

located between electricity andand __nergy e:'Denditure_ _re a._
none =_ctric e:_enditur_-_, .ks z zcnsequence, energy expenditures are

an e:(planatz.-? variable in -.he structural demand equation for

electricity.

[Insert Figur _- 2]

As -zeen in .-i_gure 2, -_ange_ in total energy expenditures are

degenden_ on _ne magni-de c _ :he energy price change, which is

dependen-- cn the relz-_ve r=_sponsiveness of electricity and
none'ectric __nergy 3 to _.n axccenous variable change.

- - " numericalin -he sec-_ -n entit "Th_ Empirical Framework,

est :.hazes of _ne parame-_-s ace given for each of three population

groups. With _his infor.-..a-on, iz is hoped that a better estimate

for __he comparative imp,-z-_- of -hese variables on energy consumption

and expendi-ur=-s by the_e grcu_s will be developed.

H: _. DATA

The _ata used in this ._na!'ysis are obtained from a series of

res_ental =nergy cons:mp_icn surveys administered for the U.S.

De_ar-men_ of Energy, Energy information Administration. The energy

der,and mode_s presen_-'-,a _n -his paper were estimated from a
lon___-ud'nal .ffa_a set c_nsnruc-ed from the 1980-81, 1982-83, 1984-

35, and 1987 surveys (", S. DCE i982_ 1985, 1987, 1989a) .

In -he next law tables, energ'f consumption and energy expenditure

sha_-e (percent of income spent on energy) for majority, black and
Hiscanic households by _,zvert/ status _ are cross tabulated for 1982
ant _98-. These data _er =- ,zbtained from the 1982-83 and 1987

Res-!ential Energy Consum_nicn Surveys (U.S. DOE 1984, 1989a) .

[Insert Tabia i]

Average household energ; consumption, estimates are shown in Table
I. 5e_ween i9:3_.!and 19_" Energy consumption for each population

group falls, :4lth the e:'-eptizn of poor black households. For poor

6
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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 black

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 resul_ of declining energy prices and

fuel substitution. Black and Hispanic households spend a larger

percent of their household income 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 is that no statistically signi;icant

differences are found among the scale factor parameters. However,

critical parameters governing energy and electrici=y 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 parame __ groups. The

complete demand system 5 for black or Hispanic households and the

system for majority households are statistically different. The

parameters are further divided into other parameter subsets, and

chi-square tests on differences are performed on them. In each

case, the differences are found to be statistically significant.

The expenditure share estimates for black and Hispanic households

are much larger than the es=imate for majority households.
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Furthermore, the difference in share values for Hispanics or blacks

and majority is significantly different. 6 This parameter is very

important in determining the magnitude of the elasticities. The

electricity marginal energy expenditure share parameters for blacks
and Hispanics are also different than the majority's parameter. The

value of the parameter for blacks is slightly larger and for

Hispanics is much smaller.

There are statistically significant differences in the dynamic
parameters -- the _ and 8 parameters. The difference in the

adjustment parameters for the energy demand model, Pe, for Hispanics

and majority households is statistically significant. There are

also differences in the adjustment parameters for the electricity

demand models -- 8:,. For this parameter, the difference in the

black and majority and the Hispanic and majority parameters are

both sta_istically significant. Fina!lys the difference in the

electricity demand model's dynamic effect parameter, _cl, 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

assumpt _ons underlying these cases are given in Table 9. The point
of departure in this analysis is in the levels of energy

expendizures, which are assumed constant across population groups.

For each of the three population groups there are two income groups
identified: high and low (see Table 9).

[Insert Table 9]

Not surprisingly, the responsiveness of total energy demand to

price changes depends on patterns of 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 -otal energy expenditures is
simulated for four cases:

(I) 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 in housing vintage cD 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- _-f a dollar increase '23%

increase) in the nonelectric ene'i"_ price pushes total energy

expenditures up by almost 12%. Iz 5 also esti_nated that "_gh-

income Hispanic energy expenditur_ :ncrease by over 11%. Least

affected by a rise in nonelectric -_-ergy expenditures are r._g_-

income majority households.

[Insert Figure 3]

In the second case, shown in Figur- , black households are =_ast

affected by a rise in electricit _rice (5% rise). High- ,:come

majority and Hispanic households ar_ -he most affected by a r _e in

electricity price. The relative elf:_3 of a rise in nonelec-ric

energy and electricity price by inc--e are reversed, with the --se
in nonelectric energy price adverse _ffec_ing low-income ma---rizy

and black households, and the ri =___ n el _-_'_''__-_.i price af-_c_s

bothe low- and high-income Hispani_ 2bout the same.

[Insert Figure 4]

In Figure 5, the effect of living _- housing of different v-n_age
is simulated for the "nonelectrif:_-i' zase. In this case, energy

expenditures by black households r__-_ -he most, in particular "_gh-

income black energy expenditures. -n zeneral, the fact that energy

expenditures rise in older vintage -cmes is an important f__z_r,
because lower-income househo!i : _ccupy older home_-- in

disproportionate numbers.

[Insert Figure 5]

In the final case, the effect of _.h_-_'ing household size on energy

expenditures is simulated. Once ag__" energy expenditures by ack
households are estimated to incr_._e the most, with low- no.me

black energy expenditures increas--7 more than high-income _iack

expenditures. Generally, energy _::_enditures by low-_ no.me
households increase more than by h_:_:-inccme households.

[Insert Figure 6]

_:7. SUMMARY AND POLICY IMPLICATIC ;_

The primary purpose of ebis paper _ -._ investigate the poten-ial
existence of structural differe _c_-'3 in energy demand _mcng

majority, black, and Hispanic hous_--'ds. The statistical r=-s'a!ts
indicate the existence of structu-_i differences in the overall

demand for energy. They also ind._-_-a statistically signi= can t
. ">. anddifferences in the key marginal ex_-_-_n'are share parameters,

_, which play a critical role in _-_.rmining the magnitude -_ the
elasticity values. As a consequen-{ cf these differences, - is
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anticipated that policies or regulations which lead to changes in

relative prices would impact these groups differently.

There is very strong evidence tha_ the nature of energy consumption

is different for black households from that for majority

households. The s_rongest 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 nature 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 difference in

energy demand between majority and Hispanic households.

In particular, blacks and Hispanics are more vulnerable _o a rise

in the nonelectric energy price, whereas majority households are

more vulnerable to a rise in the electricity price. These results

also indicate that Hispanics and blacks are likely to increase

their level of energy expenditures at a faster rate under a

scenario of rapidly growing income. This might indicate that blacks

and Hispanics are prime targets for demand-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 tha_ the analysis presented in this

paper is only a beginning.
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H:9. ENDNOTES

i. 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 context 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 invesZment and appliance
utilization decisions.

2o For a de_ailed discussion on multi-stage budgeting models see

Deaton and Muellbauer (1980), Chapter 5.

i0
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3. Although nonelec_-rlc energy i_ nc_ directly specified in Figure

2, the effect of an excgenc_s var: able change on non-electric

energy demand can be determined _y taking the difference in the

measured effects on total energ_ _nl electricity demand,

4. A poor household is defined 9.s a hcusehold with a household

income below 125% of "_'.hepover-.y "_he as defined by the U.S. Bureau

of the Census. The de__nition Isel is given in U.S. DOE 1989b Table
C3.

5. A complete lemand syste_ i_ "_'zmposed of all the parameters

shown in rabies _ tc 7.

6 A F-statist _c is zalcula-.ai _'-n _I• ,n-l, degrees of freedom

The null hypothes_ s that tze " ;';_ence in the estimated values
is zero.
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Table 2. Estimated Household Energy

Expenditure Share Of _ncome By Poverty
Status :

1982 and 1987

(10_tu/household-year)
i H i _ II

Poverty Status

Population ......

Group Nonpoor Poor Total

' 1

Majority
.,.,.

I 1982 4.06 15.44 4.51

IBlack

.,......

I 1982 5.18 17.93 7.43
.,

1987 4.17 15.81 5.85 ....
| %Difference -19.50 -11.82 -21.27

!
]Hispanic 1

i 1982 3.82 13.96 4.93

1987 3.14 9.68 3.85

%Difference -17.80 -30.66 -21.91
,,. ..,

_ 1987 3.23 12.99 3.70

%Difference -21.79 -18.61 -22.43

Sources: The 1982 and 1987 data are

obtained from U.S. 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 1989b

Table C3).
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T_le 3. Ener_1 Demand Model: Parameter
Definitions

, ,

P ar_met sr Del inition
• , ,

_ Marginal energy expenditure
share out of total household

expenditures

_ Nondiscretionaz-J demand for
energy.

Oc Energy dynamic adjustment
par_metar .

_ Energy dynamic effect
parameter

, ,,

_., Marginal electricity
e:cpendi:ure share out of tote"
household energy expendit ures,

7_ Ncndiscreticnary demand for
electricity ,,

.......

04 Elec-ricit7 dynamic adjustmenz
parameter

a_ E"ectricit'! d,rnamic effect
parameter
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Table 4. Energy Demand Scale Factor:
Parameter Definitions

Par_am_eter Definition
,,,,

a I Heating Degree Days (65_) x
Area Heated x Non-Electric

Space Heat ............
......

a. Number of Household Members
, ,,

a 3 Number of Household Members x
Female-Head of Household

.... ,, ,u • ' ' '

a_ House was built before 1950
, ,,,,, , ,,,,_

a 5 House was built between 1949
and 1975

,,,, ,, ,, ,

a_ Single Family Home
.---.__-- ___ , ,,,,,

a. Nonelectric Cooking __

a_ Nonelectric Water Heat .....
......



)

iiL, , ,

Table 5. Electricity Demand Scale Factor:

Parameter Definitions_ .....
, , ,,

Parameter Definition
,,,

bI Heating Degree Days (65°F) x
Area Heated x Electric Space

Heat
,,,,,,

b 2 , Number of,,Househo,,Id Members __

b 3 Number of Household Members x
Female-Head of Household

, ,, ,,,,,

,b4 ,, EleCtric Cooking ,,

,,.b5 ..... Electr.l..c Water Heat

,b_ .... Single Family Home ....

hb House was built befor e 1950, ,,, , ,,,,

bs House was built between 1949
and 197 5

, ,,



• ........ , ' ,, ' n _ :

T_mle 6. _ar_meter Estimates: EnJerg_! Demand Model
,, .,, ., ,.

POPulation Group ........

Var= a2le Maj or'it? Black .Hispanic

i 0.0016 0.0078* 0.0055*
! .. ,, , , , , ,.,

, (0.0004) ......(0.0025) (0. 003.6)
• .,, ,,,.,

i -I0. 404 -58 •704 4. 9305,

(5.5455) (_5.208) (2_.5_101
L , ..... "' " .

0.6206 0.6262 0.4550
.., .

0:
(0. 010401 (3. 0334) (0 %0619)

! -0....0662I 2.2180 5 .2921 •..

=" (0.2823> (" .1558) (0.9"36),,._ --

{ 0. 5759 0 •598-*, 0 .4025"

, (o.ozgo) ........(o.o46_..)I,,, .,(°-°689)
{ 2.8303 -I0.201 5.5738j ,

, (2. 5014) (9. 8786) (9. 3072)
,....

Z

i 0.5473 0.477] 0.6778

0:_ _' (0.0z077) (_.0._2_.)I (0.0_57),__
,, ,....

! _ -o.o25 o.358o I ,,,. -o.oo63_1 ,, ,,,,

C_:l
, (0.0746) ,, (0.1936) .,,(0 .,,2!52)

Values in the zarentheses are the standard errors o = the

estimar.as •

"The di-'=erence wlth the corresponding value for ma-or:"

households :_ szatistica!iy significant at the 0.05

signi=: rance level.
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Table 7. Par_ueter 2s=ima_.es: Zne_-_:, =e.nand Sc_-._i

FIC_OE
....

Pcpu-a-. _cn "c=',:=

Variables I
Ma_crl-v _ _" ack =_ sca- "

a, (" =.x'__ ' : ...... 3->'

-- - --- ,..,,L

a,

_.m t.:., .... : :-.=. ,,L --:

a,i

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

a_, . _ .......

a,

a._

a-
._-?-_ . : .: - .

V;',ues_ in t::=e :arenzhe_=-_ _-_:,b_ii::_ --=--_r::__--i--=_rrcrs cf -he

es=ima=es.

_'_..... "_ the d _:=.r.=_=c ,= _= '" ' "_ a= s ,,e =_:a-k_.':;..zai_ _ ::'."=''.......

the " O_ s _ ' " ", :ni _: cance .a'"e .



Table 8. Par_ueter Estlma:_s: Elect_-==i_.y Demamd Scale
Factor"

Populaticr. ;r:;up
Variables I

Majority I 3!ac " Hi_zan: -

3. Ix!0-' I 3 .":-_3_ Z. 4xi0-'
bl

(2 0xl0::' i (9 5 "_'I '" 'x'3 "_'
!

5.789S I _.,'-1!4 " _423
b,

(?.396.=.' I (4.:-_::) "'.,5-'.6 I

I t-'3.324- ! " . '536 ".,329

b_ I " i(" .25o" (=.":z.) ". _._46
I6,30,. , • 13"., " ' "-4:

b, f(i.206z (4.-:-22) s.2_-a9)

13 •64"" -_=•"_=67 5 •7946

" (" .4690 (6. :526) _.T$46i

8,95__= I "' .:0_0 "" " _06
bs

(_.26a= , (z .-s'_4) ;. _.:_6,
L ,, ,

-0.973' i -- -'T'ST " " '_3

-0.I _- I -^. -.250 3.'348

i

b, t(1.4602 (6." "38 ) r6.lZ'3)
_t

Values in the _arentheses are the s-ar._ard errzrm =f =L=e
estimates.

None of the d_==erences wet= statls_icz"Z s'"-;= _n- "
the 0.05 signif _cance level.
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Table 9. Energy Prices and Household Assumptions
., ,,, [ . II_...... 11111qi I i

L Electric Nonelectric , ,,,,,, _ _

VariaDles i High I Low High Low
Income Income Income Income

Zxpend itures il i
($/househcld-year) ! 40,000 . 10,0.00 40,000 10,000

i . t_ i J _ _,ILl . .Energy. Expenditures"
(S/household-year) I 1,150 _ 1,150 1150 1150

Electricity _rice !
($/I0 _ btu) i 20 _ 20 21 21

._:_ . .. : .:__ j, : _:_ :_..... L,IU_.... I____._IIL,,,L__ ____ _ I ,, j, ,,,, =' I' " " " "

Non_lact.'i¢ Price i _

¢$/I0 ° btu) 1 s ,5 3 3
- , ' ,J,,,, ,:, ,, , . ,, , ,, i , " , ' _ ' '

J

Female Household Head 1
(=:.) ! 0 _ I 0 I
, ,_ L ,,,,i , •, , J , , , ,,,, , , , ,,. -

i

Housing 7inuage I >1974I >1974 >1974 >1974
,. ............ ,,,, , ,,,, ,_ , .. , J , , .,,,,.., , ,,. ,,,

I Single Multifam Single Single
_ousing Type I Yamily _ ily Family Family

I Detache Detached Detached
I I

i d
........ i , , , ,,,

I

Electric Heat (--1) I 1 i 1 0 0

Electric Cooking (=1) 1 i I 0 0
, ,.,.,, . u

'' '"' ' " '" ' " i

_ectric Water Heat 1 i I 0 0

I_ order to make the results of the comparative static analysis

analogous among the different population groups, energy prices
and energ _] expenditures were held constant in each case. To
ensure simi'ar energy expenditure 1eve!s, the number of
household members, heating degree days, and area heated were
ad_:stad_ for each of the groups until the $1150 energy
e_-_enditure figure was obtained.
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