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Abstract

We apply the principle of benefit taxation to the provision of a
public good and contrast it to other principles of taxation. Optimal
benefit taxes are shown to involve both efficiency and equity compo-
nents. When there are no informational restrictions, they lead to the
same outcome as ability-to-pay taxation. Hence the two systems are
equivalent. Taxes based on equal absolute sacrifice lead to the same
outcome when there are no income differentials. When there are in-
come differentials, they generally imply a higher level of public good
provision.

Correspondence to: Gareth Myles, Department of Economics, Uni-
versity of Exeter, Exeter EX4 4RJ, UK, email G.D.Myles@exeter.ac.uk.

1 Introduction

Benefit taxation is a system in which individuals are taxed according to the
benefits they receive from public expenditures. Under the benefit principle,
taxes are seen as serving a purpose similar to that of prices in private transac-
tions; that is, they help determine what activities the government undertakes
as well as who pays for them. If this principle could be implemented, resource
allocation would be directly responsive to the wishes of citizens as consumers
of public services, not just as voters. One important reason for examining
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the feasibility of financing public expenditures through benefit taxation is
the demands made on the revenue structure by the growth of expenditures.

It has been argued (see Bird (1976)) that taxes based on benefit are de-
sirable first, when the benefits and beneficiaries of government expenditure
programs can be identified relatively clearly; second, when a modified distri-
bution of wealth and income is not a policy objective; and third, when the
imposition of benefit-related charges on the users or beneficiaries of a service
will not result in an inefficient use of that service.

There are two possible analytical interpretations of the benefit principle.
The first is that taxes should be allocated among individuals on the basis of
the marginal or incremental benefit they receive from the provision of public
services. Each individual would then pay for each unit of any given public
service a tax-price that was just equal to the marginal benefit he received.
From Lindahl (1919) onwards, it has been known that any public goods
provision level can be efficiently supported by such individual-specific prices,
as long as those prices equal marginal values in money terms. However, the
Lindahl equilibrium is subject to several well-known problems, most notable
being the fact that it is manipulable so honest revelation by taxpayers is not
a dominant strategy (see Myles (1995, p. 296)).

The second interpretation is for taxation to be based on the total ben-
efit derived from public good provision. One application of this approach
is in Moulin (1987) who proposes the egalitarian-equivalent solution as an
alternative method of allocating tax burdens (and thereby implicitly allocat-
ing public goods benefits) in a way that avoids the problem of endogenous
prices. In the egalitarian-equivalent scheme every consumer is treated as if
he received an endowment of public goods which is less than that provided
by the government. The money-equivalent of the utility difference between
consuming what is provided and consuming the endowment represents the
consumer’s benefits. The endowment levels are then chosen so that the sum
of benefits just equals the cost of the level of provision.

Aaron and McGuire (1970) combine the two approaches. They apply the
Lindahl framework to attribute the benefits of public goods among individ-
uals according to their marginal valuations and then calculate the income
supplement required to maintain each consumers utility equal to some refer-
ence level after the introduction of Lindahl pricing. This income supplement
is then treated as a measure of benefit. Burgat and Jeanrenaud (1996) build
on the work of Aaron and McGuire to contrast taxes levied according to an
individual’s willingness to pay (the benefit approach) to taxes that entail the
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same loss of total utility for everyone (the equal absolute sacrifice approach).
They show that when all consumers have the same utility function and the
elasticity of marginal (post-tax) income utility is constant the resulting tax
levels are similar. For some values of the constant elasticity (0 and -1), the
taxes are identical. These are very strong and surprising conclusions, but it
should be noted that the equal absolute sacrifice is not a common basis for
taxation. In fact, it does not emerge as the consequence of the maximization
of a social welfare except under very special conditions (such as all consumers
being identical).

It is our intention in this paper to consider benefit taxation, and its rela-
tion to both the usual ability-to-pay approach and the equal absolute sacrifice
approach. This builds on the recent work of Neill (2000) who analyzed the
structure of equal sacrifice taxation when used to finance a public good. We
are able to obtain comparisons of the different forms of taxation by exploiting
the expenditure function to measure benefits. This provides an interesting
contrast to Neill (2000) who works with the direct utility function. Like
Burgat and Jeanrenaud we find that the ability-to-pay comes through as an
important determinant of taxes even in a model based on an explicit benefit
approach, a finding which casts doubt upon whether there is a pure ben-
efit approach. In fact, we prove the result that for the cases we consider
taxes based on the benefit principle are always identical to those based on

ability-to-pay. Consequently, there is no effective distinction between these
two principles. Whereas both benefit taxation and ability-to-pay can achieve
the first-best in our model, taxes based upon equal absolute sacrifice cannot.
Consequently, as in Neill (2000), the quantity of public good provided differs
from the other two under equal absolute sacrifice. Generally there will be
additional provision of public good to compensate for the reduced differenti-
ation of taxes attainable under the equal absolute sacrifice principle.

The next section of the paper analyses the determination of taxes required
to finance a given level of public good provision. Section 3 endogenizes the
choice of public good. Ability-to-pay and benefit taxation are contrasted in
Section 4. Equal absolute sacrifice is analyzed in Section 5. Conclusions are
offered in Section 6.
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2 Benefit Taxation

In this section our aim is to establish some of the most basic propositions
concerning the pattern of benefit taxation. To this end, we analyze benefit
taxation taking as given the level of public good provision. This is first
undertaken for a general expenditure function and then the solution for the
quasi-linear expenditure function is discussed. Public good provision is made
endogenous in the next section.

2.1 Benefits and Taxes

The first step in our analysis is to provide a measure of benefit. To do this,
consider a consumer facing prices p and being provided with quantity G of a
pure public good. The cost of attaining utility level U i can then be expressed
by the expenditure function E(p, U i, G). This expenditure function possesses
the standard properties with respect to p and U and is strictly decreasing inG
if the public good is a “good” (Jewitt (1982)). Since prices are held constant
throughout the analysis p is suppressed as an argument of the expenditure
function.

Now consider a reference level of public good provision G0. The benefit,
Bi, to consumer i of receiving public good supply G̃ rather than G0 can then
be defined by

Bi =
[
E(U i, G0)− E(U i, G̃)

]
. (1)

This is a monetary measure of benefits. If G̃ > G0 and the public good is a
“good”, then Bi > 0.

In our interpretation of benefit taxation, taxes are levied on the benefit
as measured by Bi. Flexibility is achieved by allowing the value of the tax
rate to vary between consumers. Hence the tax payment of consumer i is
denoted by T i and the value of taxes paid is

T iBi = T i
[
E(U i, G0)− E(U i, G̃)

]
. (2)

For the government to finance its provision, the budget constraint

G =
n∑

i=1

T iBi, (3)
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must be satisfied, where n is the number of consumers.

2.2 Optimal Taxes

Now consider an economy in which consumer i has lump-sum income M i.
The labelling of consumers is chosen so that M i+1 ≥ M i. When the con-
sumers have identical preferences, so their expenditure functions are the
same, the optimization problem for the choice of tax rates is given by

max
{U i,T i}

n∑

i=1

U i, (4)

subject to

G =
n∑

i=1

T i[E(U i, G0)− E(U i, G)], (5)

E(U i, G) =M i − T i[E(U i, G0)− E(U i, G)], i = 1, ..., n, (6)

where G is the fixed quantity of the public good.
The optimal point is characterized by

T 1 =
1

n[E(U1, G0)−E(U1, G)]

(
G−

n∑

i=2

(M i −M1),

)
(7)

T r =
1

n[E(U r, G0)−E(U r, G)]

(
G+ (n− 1)(M r −M1)−

n∑

i=2,i�=r

(M i −M1)

)
,

(8)

U1 = U i, i = 2, ..., n, 2 ≤ r ≤ n. (9)

It can be seen from these conditions that even though the taxes are based
directly on benefits, a tax system emerges which is a mixture of benefit and
ability-to-pay taxation. The tax rates allocate the cost of the public good, G,
proportionally to benefits but they also induce a reallocation of income. This
redistributive component ensures that the consumers’ utilities are equalized.
Only if all incomes are equal will taxation be solely levied on the basis of
benefits.
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This first sight of benefit taxation has shown that, except in the special
case of identical incomes, no pure benefit approach has been identified. In-
stead, even though the taxes are levied on benefits, the resulting tax rates
involve a degree of redistribution of income which is characteristic of the
ability-to-pay approach. After briefly considering quasi-linear utility, we ex-
plore the robustness of these results to the endogenous choice of the quantity
of public good and then contrast benefit taxation and ability-to-pay taxation.

2.3 Quasi-Linearity

A very simple solution can be obtained to the tax rate optimization by as-
suming that the consumers have quasi-linear expenditure functions. We now
illustrate this for the case of two consumers.

Assume that the expenditure functions are quasi-linear with

E
(
U i, G

)
= E

(
U i
)
−G, (10)

and that there are just two consumers. Using (7) and (8), the optimal tax
rates can be calculated as

T 1 =
G

2(G−G◦)
−
(M2 −M1)

2(G−G◦)
, (11)

T 2 =
G

2(G−G◦)
+
(M2 −M1)

2(G−G◦)
. (12)

It can be seen from (11) and (12) that the tax shares are determined by
the public-good per head divided by the individual benefit received from the
public good (which is the same for all people with quasi-linearity), plus a term
that relates to the income differential between the consumers. If M2 > M1

then T 2 > T 1 so consumer 2 faces a higher rate of tax on their benefits. These
observations confirm that the tax system is actually a mixture of benefit and
ability-to-pay approaches. It is also progressive. Only if incomes are equal
(M1 =M2) will the tax system be entirely based on benefits.

Calculating the taxes paid gives

T 1B1 =
G

2
− (M2 −M1), (13)

and
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T 2B2 =
G

2
+ (M2 −M1), (14)

so effectively the cost of the public good is shared equally and their is a
cash transfer to equalize incomes. It is this transfer that ensures consumers’
utilities are equalized (see (9)) at the optimal point. The taxes are therefore
redistributive.

3 Endogenous Public Good Provision

Endogenizing the quantity of public good leads only to a minor change in
the previous results. If the previous assumptions are retained, so all con-
sumers have the same utility function, then the characterization of taxes in
(7) and (8) remains valid and the optimality conditions are augmented by
the addition of a Samuelson rule for the optimal provision of the public good.

We choose to illustrate this Samuelson rule in a framework that is more
general than that previously used in order to lead into the most general
comparison with the ability-to-pay approach. Hence it is now assumed that
the consumers potentially have different expenditure functions, so the pref-
erences of consumer i are given by Ei (U i, G). The drawback of doing this
is that it does not allow us to calculate the tax rates explicitly but it does
illustrate the Samuelson rule and prepares the ground for the discussion of
Section 4.

The optimal benefit taxes solve

max
{T i,U ,i,G}

n∑

i=1

U i, (15)

subject to

n∑

i=1

T i
[
Ei
(
U i, G0

)
− Ei

(
U i, G

)]
= G, (16)

and

M i − T i
[
Ei
(
U i, G0

)
− Ei

(
U i, G

)]
= Ei

(
U i, G

)
, i = 1, ..., n. (17)

Solving the resulting necessary conditions gives
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∂Ei

∂U i
=
∂Ej

∂U j
, all i, j, (18)

and

n∑

i=1

∂Ei

∂G
= −1. (19)

The second of these necessary conditions is the Samuelson rule for optimal
public good provision, in this case expressed in terms of the expenditure
function. Hence the public good is provided up to the point at which the
marginal reduction in the cost of attaining utility is just equal to the marginal
cost of production. This is just a restatement of the standard result.

4 Contrast with Ability-To-Pay

The characterization of benefit taxes given in the previous sections have
shown that there is no pure benefit principle. Except for when incomes are
equal, the optimal tax rates have combined some degree of benefit taxation
with a redistribution of income. It is therefore of interest to contrast the
benefit taxes with those that arise from the ability-to-pay approach.

Denoting the tax paid by i by τ i, the optimal ability-to-pay taxes solve

max
{τ i,U ,i,G}

n∑

i=1

U i, (20)

subject to

n∑

i=1

τ i = G, (21)

and

M i − τ i = Ei
(
U i, G

)
, i = 1, ..., n. (22)

Solving the resulting necessary conditions gives

∂Ei

∂U i
=
∂Ej

∂U j
, all i, j, (23)
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and

n∑

i=1

∂Ei

∂G
= −1. (24)

It can be seen immediately that these optimality conditions are exactly
the same as found to describe the optimum in Section 3. This shows that the
two systems of taxation are equivalent in that they lead to the same outcome.
It must therefore be the case that τ i = T iBi all i = 1, ..., n. In brief, the
amount of tax paid under the ability-to-pay approach is exactly equal to that
paid under the benefit approach, the amount of public provided is the same
and the resulting utility levels are the same. Thus both systems combine
elements of benefit and redistribution in precisely the same way.

It should be observed that under the conditions assumed, both tax sys-
tems are able to achieve the first-best outcome. Since they can both achieve
the first-best the taxes levied must necessarily be the same. To move away
from this conclusion assume that neither the income tax nor the benefit tax
rate can be differentiated between consumers. It can then easily be shown
that the two systems lead to different allocations and have different tax pay-
ments. Does this cast doubt on the value of our equivalence finding? The
answer, we would argue, has to be no since the scenario gives the benefit
tax an immediate informational advantage. As modelled, the income tax
payment would have to be the same for both consumers but the benefit tax
payment would differ (even though the rate is constant) if benefits differed.
Thus the comparison is not on a like-for-like basis.

This observation emphasizes that any divergence between the two systems
arises from informational constraints on the permissible taxes rather than
through any fundamental difference between the two approaches to taxation.
In fact, once the move is made from the first-best it becomes rather difficult to
define an informationally-equivalent basis of comparison. One way might be
to assert that they are informationally-equivalent when they lead to the same
outcome - but doing so would immediately eliminate any sense in comparing
the taxes.

5 Equal Absolute Sacrifice

Equal absolute sacrifice can be defined as a tax system whose imposition
results in all consumers losing the same level of utility. The difficulty with
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implementing this definition is that the loss must be measured from some
reference level but it is not clear how this level should be defined. What we
choose to do here is to define the reference level as the utility that would
be achieved if the public good were provided but no taxes were levied. This
approach has the benefit of permitting the reference level of utility to change
as public good provision changes.

Following this approach, for a consumer with income M , the utility ob-
tained when quantity G of the public good is provided is U(M ;G). This is
the reference level of utility for public good supply, G. Using this reference
level, an equal absolute sacrifice tax, t (M) , satisfies

U(M ;G)− U(M − t(M);G) = U,∀M, (25)

where U is the constant the level of sacrifice.
To determine taxes and public good provision according to this approach,

consider an economy with two consumers with lump-sum incomes denoted by
M1 and M2. The first step in the analysis is to determined the dependence
of the tax rates upon the level of sacrifice, U implied by (25). This is achieved
by noting that the taxes levied must satisfy the budget identity

G = T 1 + T 2, (26)

and that the level of post-tax income needs to be consistent with the sacrifice.
Expressed using the expenditure function, the latter conditions requires

M1 − T 1 = E(U1
(
M1, G

)
− U,G), (27)

and
M2 − T 2 = E(U2

(
M2, G

)
− U,G), (28)

where U is the level of sacrifice which is the same for both consumers. Using
the revenue constraint it follows that

M1 − T 1 = E(U1
(
M1, T 1 + T 2

)
− U, T 1 + T 2), (29)

and

M2 − T 2 = E(U2
(
M2, T 1 + T 2

)
− U, T 1 + T 2). (30)

Equations (29) and (30) jointly determine two functions T 1 = T 1
(
U
)
and

T 2 = T 2
(
U
)
with public good supply

G = T 1
(
U
)
+ T 2

(
U
)
≡ G

(
U
)
. (31)
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Using these results, the optimization problem for the government can
now be expressed in terms of U . This is done by noting that since the
reference level of utility is U(M ;G) and the reduction is U , the attained
level is U(M ;G)− U. The government therefore solves

max
{U}

U
(
M1, G

(
U
))
− U + U

(
M2, G

(
U
))
− U. (32)

This has necessary condition

U1G
∂G

∂U
+ U2G

∂G

∂U
− 2 = 0. (33)

Employing (31) and total differentiation of (29) and (30), the necessary con-
dition can be written as

1

2

[
∂E1

∂U
−
∂E2

∂U

] [
∂U1

∂G
−
∂U2

∂G

]
+ 1 = −

[
∂E1

∂G
+
∂E2

∂G

]
. (34)

To understand this condition first assume there are no income differen-
tials. Then ∂E1

∂U
= ∂E2

∂U
and the condition reduces to 1 = −

[
∂E1

∂G
+ ∂E2

∂G

]
.

This is again the Samuelson rule condition as identified in previous sections.
Hence, with no income differentials, equal absolute sacrifice taxation achieves
the same first-best as benefit taxation and ability-to-pay taxation.

Now assume that M1 < M2 and that preference for public good (in
terms of the marginal utility ∂U

∂G
) is negatively correlated with income so

that the poor have a higher marginal utility from extra provision. Then both[
∂U1

∂G
− ∂U2

∂G

]
and

[
∂E1

∂U
− ∂E2

∂U

]
are negative (the latter since the expenditure

function is concave in U). This raises the right-hand side above 1 and implies
that additional public good will be supplied relative to the outcome from

just setting 1 = −
[
∂E1

∂G
+ ∂E2

∂G

]
. It is in this way that equity considerations

manifest themselves in equal absolute sacrifice taxation.
The comparison with benefit and ability-to-pay shows that equal absolute

sacrifice achieves the same outcome when there are no income differentials.
When there are income differentials, it does not allow as great a range of
variation in tax rates as the other two approaches and fails to achieve the first-
best. Therefore the outcomes will not be the same. In fact, equal absolute
sacrifice taxation will tend to compensate for the limited differentiation of
taxation by ensuring additional provision of the public good.
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6 Conclusions

The paper has applied the principle of benefit taxation to the funding of a
public good and has contrasted it as a method of finance to other principles
of taxation. In contrast to other papers that have tackled this issue, we have
represented preferences by using the expenditure function. We hope that the
clarity of the findings justify this choice.

Optimal benefit taxes have been shown to involve both benefit and equity
components. Consequently, there is no pure benefit system except when
consumers are identical. When there are no informational restrictions, benefit
taxation leads to the same outcome as ability-to-pay taxation. Hence the
two tax systems are equivalent. Taxes based on equal absolute sacrifice lead
to the same outcome when there are no income differentials. When there
are income differentials, they generally imply a higher level of public good
provision.

In conclusion, benefit taxation cannot be seen as a principle of taxation
distinct from ability-to-pay taxation. Any differences between the two are
consequences of informational restrictions and not representative of some
fundamental distinction. Equal absolute sacrifice taxation is different - even
with complete information it is more restrictive than the other two when
consumers are not identical.
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