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same expenditures regardless of the tax credit. They also found 
that only 61 percent of the respondents knew about the. tax 
credit before making qualified purchases, Based on their su"rvey 
responses, Pitts and Wittenbach concluded that higher income 
taxpayers were more likely to utilize the tax credit and that the 
provisions did not successfully alter consumer behavior. 

Long 4 examined the same issue using the 1981 Individual 
Tax Model File, which is a random sample of personal tax 
returns fHed. Extrapolating from the sample, Long estimated 
3,741,935 taxpayers reported energy conservation expenditures 
in 1981 and spent over $2.9 billion on them. He also deter­
mined that 224,758 tax returns reported expenditures for renew­
able energy sources in 1981, which amounted to an estimated 
aggregate expenditure of $718 million. Six multiple regression 
models were estimated to examine the effects of different types 
of expenditures. The dependent variables Were total energy 
conservation, four specific categories of energy conservation 
expenditures, and renewable energy sources. His findings were: 

1)	 as income and energy costs increased households 
spent significantly more on both energy conservation 
and on renewable energy sources; 

2)	 elderly taxpayers spent significantly more forrenergy 
conservation, which may indicate that an elderly 
person's home is older and in greater need of energy 
conservation measures;5 and 

3)	 both state subsidies and family size 6 had a positive 
impact on expenditures for renewable energy sources. 

A limitation of Long's study is that a household reporting energy 
conservation expenditures would have self-selected into the 
sample, yielding a biased, nonrandom sample. 

Theory and Model Development 

One of the basic tenets of economic theory is that individuals 
(and therefore households) are utility maximizers and, as ratio­
nal consumers, will select the best bundle of goods they can 

4 Long, J. E. 1993. An econometric analysis of residential expenditures on 
energy conservation and renewable energy sources. Energy Economics 15, 
No.4 (October): 232-238. 

5 Their homes are more likely to be eligible for the insulation credit, which 
was available only on residences that were in existence before April 20, 1977. 

6 Measured by number of persons in household. 
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afford. For a normal good, when price increases, households 
have an incentive to alter their consumption bundle. However, 
Suranovic 7 demonstrated that oil has.an inelastic demand curve 
in the short run, which becomes more elastic in the long run. 
As such, households may have more tendency to take energy 
reducing measures once they conclude the price change is 
permanent. As a consequence, Long's results may be year 
specific and not valid in the later years of the energy tax credit. 
In addition, there may be greater incentive in later years to 
report energy conservation expenditures before the credit 
expires. 

This study extends previous research by examining seven of 
the years the tax credit was in effect individually to determine 
whether Long's findings are consistent throughout the entire 
period. Additional variables are included in the models to 
determine whether household characteristics other than those 
identified by Long are significant. Of particular interest is 
whether the use of a professional preparer affected the likeli­
hood of a household reporting an energy conservation expendi­
ture. Collins et al. s conclude that the reasons taxpayers rely on 
professional preparers differ. For some, the objective is a correct 
return, while others cited tax minimization as their primary 
objective. Characteristics of the first objective group are associ­
ated with the personality trait of value orthodoxy, low tax 
knowledge, and complex tax returns. Those striving to minimize 
their tax liability are characterized as having high income, low 
social responsibility, low tax knowledge, and increased age. 
The common characteristic is low tax knowledge. Because tax 
laws are complex, many people turn to a professional preparer. 
Consequently, professional preparers may be a valuable re­
source for disseminating information when implementing new 
tax policies. 

Three models are estimated for each year. The dependent 
variable for the first, which is a multivariate probit model, is 
a dichotomous variable indicating whether or not the household 
reported energy expenditures. The next two models are esti­
mated using continuous dependent variables comparable to 

7 5uranovic 5. M. 1994. Import policy effects on the optimal price. Energy 
Journal 15, No.3 Uuly): 123-144. 

8 Collins, J. H" V. C. Milliron, and D. R. Toy. 1990. Factors associated with 
household demand for tax preparers. Journal of the American Taxation 
Association 12, No.1, (Fall): 9-25. 

(Matthew Bender & Co.. Inc.) (Vol.50. No.2-I2IOI Pub.520) 
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Long: 1) Energy conservation expenditures (ECE) is the total 
current year expenditures on insulation, storm (or therm?J) 
windows or doors, caulking, and other costs to weatherize the 
home; and 2) a total energy expenditure (SUM), which in 
addition to the preceding expenditures, includes renewable 
energy conservation (the current year cost of renewable energy 
source items, such as solar, geothermal, or wind generators). 

The independent variables are categorized as either providing 
economic incentive to incur energy conservation expenditures 
or as measuring a source of tax credit information. The eco­
nomic factors hypothesized to impact a household's expendi­
tures on energy conservation are discussed first. Marginal tax 
rate (MTR) is included in the model to test the hypothesis that 
the greater the marginal tax, the more incentive the household 
will have to engage in tax-reducing expenditures. 9 A number 
of studies (e.g. Mackie-Mason;1o Kinney and Trezevant;11 and 
Manzon 12 ) found that when faced with greater marginal tax 
rates, managers of corporations were more likely to take in­
come-reducing steps to reduce the firm's tax burden. The same 
should hold true for individual households. As such, we expect 
this variable to be positively correlated with all three dependent 
variables. 

Congressional intent was to establish a credit that did not 
favor high income taxpayers 13 and we therefore predict that 
Adjusted Gross Income (AGI) will be negatively correlated with 
filing Form 5695. However in the later models where the 
dependent variable incorporates the amount of credit claimed, 
we predict that AGI will be positively correlated with the 
dependent variable. This is consistent with the findings of Long 

9 MTR, AGI, MORT, and SUM were scaled to approximate one. 

10 Mackie-Mason, J. 1990. Do taxes affect corporate financing decisions? 
The Journal of Finance XLV, No, 5 (December): 1471-1493, 

11 Kinney, M, and R. Trezevant. 1993. Taxes and the timing of corporate 
capital expenditures. Journal of American Taxation Association. 40-62. 

12 Manzon Jr., G. B. 1994. The role of taxes in early debt retirement. Journal 
of American Taxation Association 16, No.1 (Spring): 87-100. 

13 This intent was more evident in the Senate's version of the bill, which 
provided for a refundable credit, much like the current Earned Income Credit. 
But even the final version of the Act provided that unused credits could be 
carried forward for two years so that lower income individuals would not lose 
the benefit of the credit simply because they had no income in the year the 
expenditures were incurred (Conference Committee Report, P.L. 95-618, pg. 
44). 

aUl. No.2-IWI Pub.520) 
(Malthew Bender & Co" Inc.) (Vol.50. No.2-I2IOI Pub.520) 
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and the fact that higher income taxpayers have more discretion­
ary income to spend on their homes. Number of exemphons 
(EXMPT)14 is included to determine if larger families were more 
likely to take the tax credit. For two reasons we expect this 
variable to be positively correlated with the dependent vari­
ables. First, the number of exemptions may be a proxy for size 
of house and energy costs may be greater for larger houses. 
Secondly, larger families may have less discretionary income, 
which would provide greater incentive to reduce energy 
expenditures. 

Marital status (MS) is included in the model to examine Long's 
conflicting results. His study found marital status was negatively 
correlated with energy conservation and positively correlated 
with solar energy expend itu res, although neither was 
significant. 

A dummy variable AGE is included in the model, which 
identifies households who checked the age exemption box. It 
is expected that older taxpayers would have held their homes 
longer and therefore be more likely to need energy saving 
updates. 

It is hypothesized that homeowners have more economic 
incentive to invest in capital improvements to a home. An 
additional continuous variable, MORT, is included, which is 
the amount of home mortgage interest deducted on Schedule 
A-Itemized Deductions. 15 MORT may proxy for size of 
home-the larger the mortgage, the larger the home-and is 
hypothesized to have a positive correlation with the dependent 
variables. The previous variable may not pick up some home­
owners, since taxpayers who did not itemize, but own homes, 
will not be identified. 

Taxpayers were able to take the credit for more than one 
principal residence. If they had taken the maximum on one 
residence and then moved, they were able to take the maximum 
credit amount on the new home as well. Moving expenses, gain 
on sale of home, and inclusion of Form 2119, which is used 

14 Number of exemptions includes dependents and the extra exemptions 
claimed for age and blindness. 

15 Since both homeowners and renters were eligible for the energy tax cred­
its, an indicator variable indicating homeownership was included in lieu of 
the mortgage variable. There was no significant difference in either the 
explanatory power of the model or in the other variables. 

(Ma.thew Bender & Co.• Inc.) (VoI.50. No.2-IVOI Pub.520) 
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to report a sale or exchange of principal residence were com­
bined into one dummy variable as a proxy to identify a taxpayer 
that moved to another residence (MOVE)..There may be tax'pay­
ers who moved that are not picked up by this variable because 
they did not file a Form 2119 because, for example, the house­
hold realized a loss or did not meet the mileage requirement 
of the moving provisions. 

A number of control variables included in Long's model are 
also included in our model. Long included the number of 
heating degree-days (HEAT) to characterize climate condi­
tions. 16 The normal seasonal heating and cooling degree-days 
based on a standard 30-year period (from 1951 through 1980) 
was used. 17 HEAT was divided by the state's population in 
thousands and is hypothesized to be positively correlated with 
both energy tax credits, since they are expected to be associated 
with energy consumption. 

Long incorporated a dummy variable to identify states that 
allowed tax credits or deductions for conservation improve­
ments. This study also incorporates a dummy variable to identify 
taxpayers who filed from states with their own subsidy programs 
(STSUB). These states were Arizona, California, Colorado, 
Montana, and Oregon, which allowed tax credits; and Arkan­
sas, Idaho, and Indiana, which permitted tax deductions for 
energy conservation expenditures. We expect this variable to 
be positively correlated with the dependent variables. 

The next economic variable is Energy price changes (PR­
CHG). Price changes are approximated by using the annual 

16 Cooling degree days (COOL) was examined as well, however the results 
are similar to HEAT and are not presented. 

17 This is measured by the average annual number of heating degree days 
in the taxpayer's state of residence. Degree days is a relative measurement 
of outdoor temperature. Heating degree days is the sum of the deviation of 
mean daily temperatures below 65 degrees Fahrenheit. For example, if the 
mean daily temperature at a weather station was 43 degrees, the station would 
report 22 heating degree days. Cooling degree days (COOL) works in the 
reverse manner and is a measure of the deviation above 65 degrees. Heating 
degree days is a measure of the need to heat a home, and cooling degree 
days measures the need to cool a home, U. S, Department of Energy (1979. 
State Energy Overview. Washington, D.C.: GPO (October)) and Statistical 
Abstract of the United States (U, S. Department of Commerce. 1995. Statistical 
Abstract of the United States. Bureau of the Census, Washington, D.C.: GPO, 
pp. 217-218). 

(Matthew Bender & Co,. Inc.) (VoI.50, No,2-I2IOI Pub,520) 
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percentage increase over the period 1978-81 in average resi­
dential electricity rates (per 1,000 KWH) in the taxpayer's state 
of residence. These rates are computed from data reported in 
the US Department of Energy, Energy Information Administra­
tion's "Typical Electric Bills" for specific years. 18 An attempt 
is made to duplicate Long's efforts by using the yearly percent­
age change in state average monthly bills for residences. The 
bills are based on an average of SaO-kilowatt hour usage. This 
variable is also hypothesized to be positively correlated to 
energy tax credit expenditures since households should have 
more incentive to install energy saving devices when energy 
prices are increasing. 

Professional taxpayer assistance (PREP) is included in the 
model, for the three years the information is available (1982 
through 1984). Information about the tax credit would have 
been available from a number of sources-one of which is a 
professional preparer. PREP and AGI are positively correlated 
at 0.147, which indicates that PREP is not merely a proxy for 
wealthier taxpayers. 

The basic models are as follows (a summary of variables is 
presented in Table 2): 

= f(AGI, MTR, EXMPT, AGE, MS, MOVE, MORT, PREP,Eit 
STSUB, HEAT, PRCHG,) (1) 

where 

i = 1-3 models and t= 1-7 years 

and 

E = Modell) Dichotomous variable (one if taxpayer 
filed Form 569S) 
Model 2) Energy Conservation Expenditure divided 
by 1,000 (ECE) 
Model 3) Sum of credits taken divided by 1,000 
(SUM) 

18 U. S. Department of Energy. 1979-1986. Typical Electric Bills. Energy 
Information Administration, Washington, D. c.: GPO (Various months). 

(M."hew Bender & Co.. Inc.) (VoI.50. No.2-12/01 Pub.520) 
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Table 2.	 Summary of Variable Used in Regression Models (All variables are 
hypothesized to have positive coefficients with the exception .of 
AGI in Model 1.) ~-

Variable	 Description 

Dependent Variables 

FORM Model 1) Dichotomous variable (one if taxpayer filed Form 5695) 
ECE Model 2) Energy Conservation Expenditure divided by 1,000 
SUM Model 2) Sum of credits taken divided by 1,000 (SUM) 

Explanatory Variables 
AGI Adjusted Gross Income divided by 10,000 
MTR Marginal tax rate divided by 100 
EXMPT Number of exemptions (includes dependents and taxpayers taking 

additional exemptions for age or blindness) 
AGE Dummy variable set to one if taxpayer marked the age exemption 

box.
 
MS Dummy variable set to one if taxpayer is married, a if single
 
MOVE Dummy variable set to one if moving expenses or gain from sale
 

of residence
 
MORT Amount of mortgage interest spent on home divided by 1,000
 
PREP Dummy variable set to one if taxpayer paid a professional to
 

prepare tax return
 
STSUB Dummy variable to indicate state allowing energy tax credits
 
HEAT Number of heating days - 30 year average heat index
 
PRCHG Energy price change from previous year
 

Database, Sample Selection, Descriptive Statistics, and 
Methodology 

Our household data are extracted from the Internal Revenue 
Service Individual Tax Panel File for tax years 1979 through 
1985. For 1979, of the 92,694,302 individual filers, 45,051 are 
included in the available SOl data set. The Panef File was 
randomly drawn from the Model File, which is a stratified 
random sample of unaudited individual tax returns. For exam­
ple, 1979 was stratified to include a minimum of 1,800 returns 
per state. It was also stratified to include a representative sample 
of various income levels, so high income taxpayers (adjusted 
gross income (AGI) of $200,000 or more) are over-represented. 
Although both stratifications may skew the results, the sample 
size used for this study should alleviate any serious problems. 
Amended returns filed in sample years are not included in the 
data set. Returns for the other years included in the data set are 
selected in a comparable manner. 

The dependent variable for the probit model identifies those 
taxpayers who filed a Form 5695, which was used to report 
energy expenditures. The dependent variables for the two 
(Matthew Bender & Co.• Inc.)	 (VoI.50. No.2-I 210 I Pub.520) 
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regression models-total energy conservation expenditures 
(ECE) and total credits taken (SUM), which includes total renew­
able energy expenditures-are collected from the 501 data set 
and were extracted from Form 5695. Adjusted gross income 
(AGI), marginal tax rate (MTR), number of exemptions (EXMPT), 
marital status (MS), AGE, mortgage (MORT), and declared 
(MOVE) are also part of the 501 data set. 

Prior to running empirical tests, the taxpayers were separated 
into two groups based on whether they filed Form 5695 "Resi­
dential Energy Credit." The results are summarized in Table 3. 
As might be expected, the percentage of taxpayers reporting the 
tax credit declines over the years going from 5.3 percent to a 
low of 2.6 percent in 1983, with a small increase during the 
last two years. 

Table 3. Comparison of Full Sample versus those Filing Form 5695 (Energy Tax 
Credit) 

Year Cumulative Frequency Percent Frequency 

Full Sample 5695 Sample 5695 Sample 

1979 45,051 2,397 5.3 

1980 45,897 2,393 5.2 

1981 46,084 1,974 4.3 

1982 9,112 332 3.6 

1983 18,862 492 2.6 

1984 9,629 259 2.7 

1985 19,917 602 3.0 

Univariate tests were employed to determine whether the 
means of the sub sample of individual taxpayers reporting 
energy expenditures were significantly different from the means 
of the full year model file, which is assumed to be a representa­
tive sample of all individual taxpayers. 19 T-statistics comparing 
the entire 501 database and the sub sample for each year for 
selected 501 variables used in analysis are presented in Table 
4. 20 Most of the Form 5695 samples are negative and 

19 Two-tailed t-tests were computed using the "Separate-Variance t-test" ex­

plained by Ott (1993. An Introduction to Statistical Methods and Data 
Analysis, 4th Edition. Belmont, California: Duxbury Press, p. 270). 

20 Ibid. 

(Mauhew Bender & Co.. Inc.) (VoI.50, No.2-12I01 Pub.520) 
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rvation expenditures statistically different at the .005 level 21 from the full sample for 
includes total renew­ the variables presented. The results provide initial evidenc:e that 

from the 501 data set taxpayers reporting energy tax credits 'have larger families (or 

:ijusted gross income are older and claim additional deductions), have more income, 
and have larger or newer homes. On average, taxpayers whoexemptions (EXMPT), 
reported an energy expenditure also had higher marginal tax 10RT), and declared 
rates.t. 

Table 4 Companble Means (and Standard Deviations) ofSelected Parameters from Full Sample and the 

)ayers were separated Subsample ofTaxpayers Reporting Energy Tax Credits 

led Form 5695 "Resi­ Y·rlabJt	 1979 1980 

Full Rodu<od	 T·.... Full Reduced T...lal mmarized in Table 3. 
TOTAi EXEMPTIONS 2.430 3.279 ·27.67 2.422 3.318 ·31.04lxpayers reporting the (U29) (1.4l8) (1.l14) (1.432) 

ENERGY CONSEl\V 33.83 641.73 ·37.38 33.2S 660.19 .....O.ll 
(242.96) (791.43) (238.0<1) (7l2.22) 

SOLAR	 ENERGY 1.668 l.463 ·2.16 4.66 64.132 ·l.03 
(83.l2) (83.l7) (160.48) (l79.33) 

:rom 5.3 percent to a 
I increase during the 

AD! GROSS INC Il776 26109 ·33.69 17116 30110 -29.l0 
(21049) (1416C) (23011) (2Ill3) 

MTR 18.90 26.91 -40.10 19.91 28.l94 ·36.63 
(12.14) (9.345) (12.71) (10.926) 

HOME MORT INT. l24.21 .23.29 628.7619 Form 5695 (Energy Tax	 (:34l.4 
(1308) 1698.2 116001 

V.riable	 1981 1982Percent Frequency 
1'1111 Reduced T-ltlt fUll Reducat T·m!
 

TOTAL BXl!MP110NS 2.424 3.19l ·24.00 2.44 3.2l3 -11.21

nple 5695 Sample (1.499) (1.341) (1.482) (1.329)
 

ENERGY CONSERV 31.8l 7)).14 -30.48 26.21 729.08 ·14.43
 
(277.80) (1018.6) (219.78) (912.98)

5.3	 SOLAR ENERGY 7.ll 2W.6 -7.21 9.69 269.7 ·3.93 
(2ll.44) (1200.0) (240.12) (1240.2) 

AD) O1<OSS INC 18686 30361 -26.00 20842 34364 ·10.23
5.2	 (26IS0) (18042) (49666) (22735) 

MTR	 21.J3 29.09 ·30.88 19.66 27.214 ·'2.7S 
(I lOll) (10.63) (1'-95) (10.86)

4.3	 HOME MORT INT. 72U2 ·19.96 827.83 2284.1 ·9.81 
(1992) (2098) (27l2.4) 

PREP NA NA .63ll ·l.ll
3.6	 (.:ill I.l681 

2.6 Varbbl.	 1984 1915"33 
filII Rodu<od T_, Pull R<duced T-<la. fUll Reduced T·tt.at 

TOTAL BX'EMPT. 2.43 3.199 ·12.04 2.422 311.l8 -8.31 2.397 3.027 -11.162.7 
('.48) (1.396) (1.4l) (1.32) (1.44) (1.290) 

ENERGY CONSERv 12.41 867.1 -ll.97 24.99 879.86 ·12.70 3J.J8 1114.2 .18.12 
(232.94) (1172.9)	 (2l4.94) (1082.4) (316.0S) (1462.4)3.0 

SOLAR EHEAGY 7.03 273.13 -4.•1 9.3l 347.77 ..4.28 11.54 387.1 ·5.86 
(218.lS) (IBM) (214.64) (1272.l) (278.96) (ll7l.7)

termine whether the ADJ GROSS tNC 21981 33173 -7.61 22m 34146 .7.61 23624 37730 ·12.46 
(IlO30 (20129) (4793l) (24943) (liTOS) (21792)

taxpayers reporting	 ) 

:erent from the means 
M'nt 17.97 2S.08S .17.27 17,77 23.S14 .9.l6 17.76 24.628 ·17.76 

(11.01) (8.962) (10.70) (9.72) (10.73) (9.3) 

HOME MOR.T INI. 927.99 2419.6 ·9.22 1021.09 2472.7 -6.97 1146.67 2874.3 ·9.79 
(2484) (j564.6) (2lI0) (B24.4) (j07J) (297.3) 

PI\V .484 .6l9 -8.00 A8l .71815 -6.46 NA NA 
(.6C81 (.47S) (.6Ol1 (,572041 

~d to be a representa­
f-statistics comparing 

Ie for each year for 
presented in Table The first part of the empirical analysis was to randomly select 

egative and a sub sample of 8,000 taxpayers from each year's model file. 22 

21 Solar energy expenditures in 1979 and 1980 are statistically significant 
at the.01 level. This is probably an artifact of the limited observations; for 
example, only eight taxpayers reported solar energy expenditures in 1979. 

22 The first year's database was developed using five groups of randomly 

(VoI.50. No.2-12J01 Pub.520)(Matthew Bender & Co.. Inc.) 
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the tax incentive (filed From 5695), when the analysis shifts to 
the amount of credit claimed, higher income taxpayers (h.lgher 
AGO were the major recipients of the credit. Thus, the majority 
of the tax subsidy went to higher income taxpayers, contrary 
to the goal of the 1978 Energy Act. When this information is 
combined with the results of the Pitts and Witten bach study, 
which found that most higher income taxpayers were not aware 
of the credit at the time they decided to incur the conservation 
expenditures, and the fact that taxpayers in cooler areas were 
no more likely than others to claim the credit, one must con­
clude that the tax credit was probably not the most effective 
tool for energy policy implementation. We can therefore not 
recommend that a similar credit be utilized as a partial solution 
to the current energy crisis. But the results do confirm the 
importance of utilizing tax preparers as a source of information 
about any new/complex tax law. 

•� 
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