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Estimating the demand for electricity in the State of Florida was the

main topic of a master's thesis by Stephen Jaime Baron [1]. His two

equation residential demand model utilized a pooled data base which combined

cross section data for nine utility service areas in Florida over the years

1965-1971. In this study, the pooled data base has been updated through

1974, and the Baron model is then re-estimated with this updated data to

yield revised estimates of residential electricity demand in Florida.

One of the problems encountered when estimating the demand for elec

tricity is that of identifying the demand schedule. Because electricity

is sold according to a declining block rate structure, there exists an

inverse relationship between the average price of electricity and the

quantity of electricity purchased. As a result of this downward sloping

supply schedule it has been claimed that the estimated demand equation will

yield a negative coefficient for price even if demand were completely

inelastic. That is, the estimated equation may identify the supply schedule

rather than the demand function. The Baron model obtains identification

of the demand function by including a price dependent supply equation along

with a quantity independent demand function to form a simultaneous system

of equations.

By using a pooled data base, Baron finds it necessary to include

dummy variables in the demand equation to ensure consistent estimates. The

dummy variables are used to form separate intercepts for each of the nine

SMSA's in the sample, and therefore represent cross sectional differences.

Baron's model also assumes that the estimated elasticities are the same for

all of the SMSA's.l

The residential demand equations are given below. Average residential

consumption is assumed to be a function of price, income, heating degree
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days and the eight dummy variables. The supply equation assumes price to

be a function of average consumption and a typical electric bill for 750

KWH's. The specification of the price therefore assumes that TEB variables

are capable of representing the shape of the rate schedule for each SMSA.

Demand:

Supply:

Q = bO + bl{P) + b2 (Y) + b3 (TEMP)

+ b4 (A) + b5 (B) + b6 (C)

+ b7 (D) + b8(E) + b9 (F)

+ bIO{G) + bll (H) + Ul~ ,

P = aO +a1 (Q)f; + a2(RES7) + Uz
where all variables are log-linear and defined as follows:

Q = average kilowatt hour consumption per customer per year. a, b

P = average price of electricity per kilowatt hour. a, b

Y = per capita income. c

TEMP = sum of degree heating days for the months of January, February,

and March. d

RES7 = typical electric bill for 750 KWH per month. e

Ul = random error

Uz random error

The following are dummy variables representing nine SMSA's in Florida:

A = Gainesville
B = Miami
C Orlando
D = Jacksonville
E = Tampa
F = St. Petersburg
G = Lakeland
H = Tallahassee
I Pensacola (Part of intercept)
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DATA SOURCES

a) Statistics of publicly owned utilities. Federal Power Commission
(Annual).

b) Statistics of privately owned utilities. Federal Power Commission
(Annual).

c) Florida statistical abstract. Bureau of Economic and Business Research
(Annual) •

d) Meteorological Data. Environmental Science Services Administration~

U.S. Department of Commerce (Monthly).

e) Typical electric bills. Federal Power Commission (Annual).

The heating degree days variable (TEMP) has been included in the demand

equation in order tocaptu~e·the response of consumers to low temperatures

and in this respect it represents a measure of heating requirements.

As mentioned previously~ the data used in this study have been updated,

so 'that there are observations on nine SMSA's over the years 1965 to 1974.

This yields a total of 90 observations for which to estimate residential

electricity demand. Also, in some cases the updated did not match up well

with the original data. It was necessary therefore to make certain data

revisions in order to ensure a consistent series of data for the ten year

sample period. The most important revisions were made for per capita

income, where all of the time-series cross-sectional data represent newly

revised figures. Consequently, the estimates obtained here will tend to

differ from those reported by Baron because of the data updating and revising.

RESULTS

Estimation results for the residential demand model are shown in

Table I and Table II. The demand and supply equations were estimated by

two stage least squares and ordinary least squares. Because the equations

were estimated in log-linear form, the estimated coefficients are equal

to estimated elasticities of demand. For comparison~ Table III contains
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some price and income elasticities that were estimated in previous residential

electricity demand studies.

The goodness of fit of the equations is very good, R2 = 0.957, but this

is partially due to the inclusion of the eight dummy variables in the model,

three of which are not significantly different from zero. Table I shows that

the two different methods of estimation yield similar results. The estimated

price elasticity is slightly higher for the 2SLS estimation, while the

estimated income elasticity is slightly lower than the corresponding OLSQ

estimates •

. The estimated price elasticity indicates that a 10~ increase in price

will have the effect of decreasing average electricity consumption by 5.6%.

Thus, the amount demanded is not completely unresponsive to price. Average

residential consumption is further affected by changes in income. The

estimated income elasticity of 0.94 tells us that a 10% increase in real

per capita income will cause a 9.4% increase in average consumption. Both

price and income coefficients have a high level of statistical significance.

These results are of particular importance when predicting the future

demand behavior of consumers in Florida by revealing that we cannot ignore

the effects of price and real income on electricity consumption.

These new revised demand estimates are slightly different from those

originally estimated by Baron. In particular, the estimate of price

elasticiFY obtained in this study, -0.56, is less elastic than the -0.794

estimated by Baron, while the estimated income elasticity is g~eater in

the present study, 0.941, as compared to the 0.630 obtained by Baron. The

differences are partially the result of updating the data through 1974,

but the main cause is probably from using newly revised figures for per

capita income. Since all of the income data had been revised, it seems
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TABLE I RESIDENTIAL SECTOR DEMAND
EQUATION FOR FLORIDA. 1965-1974

2SLS OLSQ
Variable Elasticity T-Stat. Elasticity T-Stat.

Constant -.571 -.912 -.927 -1.78
(.626) (.518)

p -.560 -6.04 -.493 -7.44
( .-~iJ¥ (.066)

y .940 8.73 1.01 12.29
(.107) (.082)

TEMP .006 .313 .015 .944
(.019) (.016)

A .033 1.45 .029 1.31

B' -.233 -6.73 -.237 -6.94

C .004 .151 -.004 -.187

D -.049 -1.81 -.060 -2.50

E .031 1.32 .027 1.16

F -.183 -5.33 -.199 -6.51

G -.002 -.122 -.006 -.266

H -.006 -.229 -.017 -.731
-

~- R2 = .9575 .958_

Standard errors appear in parentheses.
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RESIDENTIAL SECTOR DEMAND EQUATION FOR FLORIDA -
ESTIMATED' BY S. J. BARON - 1965-1971

2SLS OLSQ
Variable Elasticity T-Stat. Elasticity T-Stat .

Constant .705 •809 .185 .246
(.87) (.75)

p -.794 -7.62 -.724 -8.40
( .104) (.086)

Y .630 4.05 .728 5.50
(.155) (.132)

TEMP .022 .995 .027 1.20
(.023) (.022)

A .104 4.26 .095 4.10

B -.038 -.616 -.056 -.940

C .198 6.27 .189 6.20

D .078 2.87 .066 2.62

E .054 1.54 .039 1.20

F .151 4.35 .144 4.23

G .079 2.07 .063 1.77

H .128 5.70 .122 5.60

R2 = .967 .968

- Standaril-'errors appear in parentheses.~-
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TABLE II RESIDENTIAL SUPPLY EQUATION FOR FLORIDA. 1965-1974

2SLS OLSQ
Variable Coefficient T-Stat. Coefficient T-Stat.

C ....1.15 -4.955 -4.14 -4.57
(1.03) (.905)

LQA -.156 -2.025 -.232 -3.46
(.077) ( .067)

LRES7 .990 7.406 .871 7.30
( .133) (.119)

R2 .8493 .8514

Standard errors appear in parentheses

TABLE III COMPARISON WITH PREVIOUS STUDIES

Price Income
Study ~ Elasticity Elasticity

Cross-Section
Present ptudy Time-Series -0.560 0.940

-
~-

Halvorsen Cross-Section -0.974 0.714

Wilder and
Willenborg Cross-Section -1.31 0.34

Wilson Cross-Section -1.33 -.46
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likely that these new figures can account for much of the difference

between the estimates.

The estimates of price and income elasticities obtained here compare

well with those estimated from other studies on residential electricity

demand. Halvorsen has formulated a three equation demand model for the

residential sector which specifies total consumption of electricity,

number of customers and average price as the endogenous variables in the

system. The Baron demand model actually follows the specification of

Halvorsen's, but with some adjustments for the Florida database. Halvorsen's

price elasticity estimate, of about unity, is quite a bit larger than the

elasticity was estimated in this study, whereas his income elasticity is

lower in value than that obtained here. Halvorsen's estimated model finds

that a percentage change in price will have a greater effect on total

electricity consumption than an equal percentage change in income. Just

the opposite conclusion is reached in this study.

As compared with other studies, the price elasticity of demand estimated

in the present study is much smaller than other estimates, while the income

elasticity is very much in line with those estimated from the other studies.

The reason for such a low price elasticity of demand may be due to the

pooled data base utilized in this study as well as individual SMSA and utility

data.

CONCLUSIONS

Most of the residential electricity demand studies have found the

price of electricity to be a significant determinant of demand, contrary

to the once held belief that demand was completely inelastic. Many

different models have been specified and estimated over the past decade

that seem to have successfully identified the demand curve rather than the
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declining block rate structure. The biggest problem in estimating electricity

demand functions has been that of data constraints. As of now almost all

available data is annual .. :·, With quarterly data, many more observations

would be available to estimate a model and therefore a time series data

base would be much more feasible than it is today with only annual data.

Also needed is electricity price data that is based on actual rate schedules.

Typical electric bill data do not yield actual rate schedules, but only

approximations to them.

There are many different methodologies that can be used in estimating

the residential demand for electricity. The conti~ued work with mic~o-data

dynamic models, and pooled data sets will help in providng a greater amount

of information about electricity demand.



FOOTNOTES

1. The validity of this assumption was tested by assuming that the income
elasticities among SMSA's were different, and incorporating this
assumption into the demand model. The results show that the estimated
income elasticities are significantly different for each SMSA. For
example, an income dummy was run for Pensacola, yielding an income
elasticity of 1.4 for that city, significantly greater than the
coefficient for the rest of the state. Thus, the assumption used in
this study that the estimated.elasticities ~re constant for all of the
Florida SMSA's may not be valid.
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APPENDIX

Equations and results of an econometric model of commercial and industrial
sector electricity demand.

Commercial Sector

Demand:

Q = bO + blP + bZCUS + b3Y + b 4TEMP

t b5A + b6B + b7C + baD

+ bgE + blOF + U1

Supply:

Where all variables are log linear and defined as follows:

Total KWH Consumption
Average KWH Consumption
Number of Commercial Customers
Sum of Heating Degree Days for the months of January, February and

. March
Per Capita Income
Typical Electric Bill for 6000 KWH per month in the Commercial
Sector.
Typical Electric Bill for 750 KWH per month in the Commercial Sector.
Random Error
Random Error

The following are dummy variables representing seven SMSA's in Florida:

A = Miami
B Orlando
C = Jacksonville
D = Tampa
E = St. Petersburg
F = Tallahassee
I = Pensacola (Part of Intercept)



RESULTS OF THE ESTIMATED MODEL DEMAND

2SLS OSLQ
Variable Elasticity T-Stat. Elasticity T-Stat.

Constant 2.877 1.741 4.685 3.436
(1.65) (1.36)

P -.276 -1.158 -.626 -3.76
(.238) (.166)

CUS .742 7.975 .729 8.140
(.093) (.089)

Y 1.174 4.44 .826 4.141
(.264) (.199)

TEMP -.025 -.525 -.072 -1.771
(.047) (.040)

A .409 2.394 .4389 2.673
B -.883 -6.387 -.761 -6.28
C -.245 -2.469 -.117 -1.54
D .197 3.679 .179 3.50
E .017 .161 .091 .938
F - .. 586 -3.,421 -.470 -3.003

R2 = .9951 .9955

Standard errors are in parentheses

SUPPLY

2SLS OLSQ
Variable Elasticity T-Stat Elasticity T-Stat.

Constant -2.073 -3.897 -2.348 -4.625
( .532) ( .507)

QA -.423 -13.930 -.405 -14.164
(.030) (.028)

COM6 .370 5.422 .389 5.775
(.068) (.067)

COM7 .248 3.735 .246 3.722
(.066) (.066)

R2 = .8977 .8983



INDUSTRIAL SECTOR

EQUATION

Q = bO + blP + b2CUS + b3A + b4B

+ b
5

C + b
6
D + B7E + b8F

+U

Where all data are log linear and defined as:

Q = Total Kilowatt Hour Consumption
P = Average Price of Electricity

CUS ~ Number of Commercial Customers
U = Random Error

The following are dummy variables representing seven SMSA's in Florida:

A = Miami
B Orlando
C = Jacksonville
D = Tampa
E = St. Petersburg
F = Tallahassee
I = Pensacola (Part of Intercept)

RESULTS OF THE ESTIMATED MODEL

Variable

Constant

P

CUS

A
B
C
D
E
F

Elasticity

15.3056
(.808)
-.242
(.173)

.8737
(.054)

-2.3147
-2.033
-.6937

-.3507
-1.297
-1.143

.9821

T-Stat.

18.919

-1.400

16.100

-10.2629
-13.8313

-6.282
-3.535
-9.328

-11.386

Standard errors are in parentheses


