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Refundable Tax Policies and Resource Management:
A Decision Science Note
by

Terry A. Ferrar and Robert J. Latham

I. Background

Policymakers are increasingly confronted with the mandéte of design—
ing policiés to detér demand for energy and for other‘fesources experiencing
critical domestic shortage while simultaneously not accentuating the middle—
class tax burden. Reéently, suggestions have been made to use product-
specific taxation programs to modify consumer behavior away from tﬁese re-
séurces while concurrently reinjecting the derived revenue to leave unchanged
disposable income. These market tampering processes may be broadlyfcharactér—
ized under the title of Refundable Taxation Strategies. In this note we will
address the probable impact of a varilety of refundable takxation strategies
and employ a decision science paradigm to study the structural policy differ-
ences in such proposals for demand modification.

Refundable tax structures have recently been proposed to reduce gaso-
line consumption.l While the arguments of this paper are not restricted to
such gasoline programs, we will employ this problem area as a narrative ve-
hicle to constructvour arguments in three distinct but progressive stages.

Stage one will carefully model the full tax reimbursement scheme which assumes

lIllustrative of this style of policy is a suggestion by Mr. John C. Sawhill

of the Federal Energy Administration to collect a thirty-cent per gallon "fee"
on gasoline and to rebate to each adult an initial $100 and an eventual $150
yearly refund; Energy Users Report, No. 60, A-22, October 3, 1974.
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a fixed tax per‘gallon on all grades of gasoline for all consumers. Although
this tax would then be fully réfundable viavthe income tax mechanism, it will
be argued that the economic statics of such a bolicy does not imply signifi-
cant reductions in gasoline consumption. Stage two will demonstréte that‘if
‘diééount rate dynamic arguments enter the model it is reasonable to infer
that whilevsomé démand reduction may be achieved, the signifidance of this
impact is ldikely to}be minor when compared with a parallel policy outlined in
the next stage. Finally, we will address the question of the optimal style
of such a tax refund program, if the Federal Energy Administratién or any.
other governmental policy group desires to modify consumer behavior in é man;
ner which reduces the demand for a specific set of materials while concurrently
not hamstringing the average consumer budget. Specifically, we will construct
a consumer behavioral model and derive a tax refund strategy which results in
zero net tax revenue while decisively deflecting consumpfibﬁ patterns in a
pre-specified manner. This strategy possesses similér poiitical characteris-
tics to the fully refundable method, while retaining economic incentives assur-

ing the accomplishment of the demand modificatioh.

TI. TFully Refundable Tax Strategy: A Static Appraisal

A fully refundable tax strategy can be viewed in the static case as
follows: Assume that the utility maximizing consumer purchases two goods; X,

a composite commodity, and G, gasoline, at prices PX and P, respectively.

G
Further, he pays the tax T per unit of gasoline and is fully reimbursed through

an -income tax refund in the current period. The problem is to

(1) Méx - U(X,6)-

s.t. Y+ 1G = PXX + (PG + T) G,‘
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from which it 1s obvious that the utility maximizing conditions are the same
as if no tax refund strategy is imposedi(i.é., TG drops out of the constraint).
The consumer, tﬁerefore, is not expected via a static analysis to reduce gaso-

- line consumption.

ITI. Fully Refundable Tax Strategy: A Dynamic Appraisal

The dynamic solution df the consumer to the fully refundable tax
strategy suggests some reduction in gasoline consumption. Assuming prices,
discount rate (r), tax rate, income, and the marginal utility of income to be
constant bver time, the first-order conditions to the dyﬁamic solution, with
positive tax and discount rates, suggest some reduction in gasoline consump-
tion since the consumer discounts future satisfaction from refunds. Specifi-
cally, the problem is to maximize the discounted utility of the consumer sub-

ject to his discounted budget constraints. That is,

n
(2) Max L = %

-t
L A+ " {u X, 6) +A[Y + 16, - PeX - (P + 1)G. ]},

where n is the planhing horizon. This formulation suggests that

3) u, /u, = PX /[PG + T (xr/1 + 1)], where t = 1, ..., n.
t -t

Hencé, assuming traditionally shaped indifference curves, the consumer is in-
duced‘to discriminate against the consumption of gasoline as long as the dis-
count and tax rates ére positive.

It can be Qbserved that with either shorter reimbursement periods (e.g.,
current reductioﬁs‘from withholding tax) or interest received on theitax pay-
ments, the dynamic solution approximates the static case. Further the dynamic

solution suggests that Gt-l tends to approximate Gt as t approaches infinity,
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since rebates increase as consumption rises but at a decreasing rate.  Thus,

the dynamic solution tends toward the static solution over time.

IV. Lump-Sum Tak Refundable Strategy

The bésic flaw limiting gasoline consumption reduction in the pre-
viously déscribed fully refundable tax strategy is that the decision rules
(marginal conditions) are not significantly affected. However, a strategy
can be found which béth reduces gasoline consumption and retains the desired
objective of no increase in overall taxes on consumers.

Assume a tax on gasoline és described above. However, rather than
fully refunding this tax to individual consumers, simply refund the tax through
a non-individualized refund mechanism. Under this program, the choice problem

facing the consumer is:

(4) Max U(X,G)

s.t. Y+ R=PX+ (P, + 1) G,

where R is a lump-sum transfer to the consumer and is independent of his be-

havior. The first-order conditions for utility maximization are:

x = MPx

,-\
w
~
o]
1]

(=]
il

A(PG + 1)

Y+R= PXX + (PG + T)G

and since

2., s . . .
This policy family includes as a special case the above-mentioned Federal Energy
Administration gasoline ‘conservation measure.



suggests that for‘positive tax rates, consumption will be réduced by this
strategy. Moreover, if total tax revenues equal total fébates, no increase
in net taxes is required for this reduction in consﬁmption.

One may suspect that this static solution may not be dynémically
realized. In pafticular, the rebate R is'nonconétant as aggregate rebates
are adjusted to equal tax revenues; hence, these rebate (income) effects im-
ply Perturbationsvinvthe income available until the equilibrium refund level
is reached. it één be shown, however, that the dynamic equilibrium solution
implies the desired reduction in gasoline consumption‘as presented above. To
visualize this, assume that aggregate refunds in the cufreﬁt period equél tax
revenues of the ﬁfevious period. The refund for each coﬁsumér may be consid-
ered independent Of:his gasoline consumption since his-taxes are insignificant
compared to total'taxes and hence to total refunds. Therefore, assuming
prices, tax rate, income and marginal utility of incomevto‘Be constant over

time and assuming Rt approaches Rt over time, the dynamic equilibrium choice

+1

problem is to

(7) Max L =

-

1+t (U, 6,) +A[Y + R = P.X_~- (b, + 161}

t=1

which results in the solution of

(8) UX /UG

) t.# PX/(PG + T7) where t = 1, ..., n.

This is identical to the static decision rule derived in 6;3

3 .

The stability of such a dynamic equilibrium is, of course, dependent upon the
character of the consumer response pattern as well as the refund adjustment
mechanism. These points are not addressed in this note.



V. Concluding Remarks

This note has addressed the broad quesiion of cqnstrﬁcting an opti—
mal tax refund policj,to modify consumer behavior in a manner that is deter-
mined to be in the inferest of an overall national policy, while not further
burdening the avérage citizen by extracting additional taX revenues. Fully
refundable tax‘strategies have been shown to result in felatively.minor and
short~run effécts, since their iﬁpaét on gasoline consumption is -based upon
secondary responsé characteristics. We have then specified a lump-sum refund-
able tax strétegy wﬁich satisfies both the political constfaints of zero net
tax revenues and the desired behavioral characteristics of significantly de-
flécting consumpfion patterns. While these theoretical predictions must be
subjected to empirical measurement of their policy impact, we hope this note
has served as a sufvey of the theoretical considerations which must be recog-

nized by policymakers in structuring refundable tax Strategies.






