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This report addresses a technical issue regarding
the national retail sales tax: What would the required
tax rate have to be? According to the report, the four
principal results are:

First, as long as real federal revenues and real
federal spending are maintained during the transi-
tion to a sales tax, the required sales tax rate would
not depend on whether federal purchases are subject
to tax or whether consumer prices rise after the sales
tax is imposed.

Second, H.R. 25, a recent legislative proposal,
would replace the existing income, corporate, pay-
roll, and estate and gift taxes with a 23 percent
tax-inclusive (30 percent tax-exclusive) sales tax on
almost all private consumption, a significant portion

of household interest payments, and all federal,
state, and local government noneducation purchases,
and would provide payments to offset taxes on
consumption to households up to the poverty line.
Even if there were no avoidance and no evasion,
however, the required tax rate for that proposal over
the next 10 years would be 31 percent tax-inclusive
(44 percent tax-exclusive). If the tax rate were set at
23 percent (tax-inclusive), the revenue loss would
exceed $7 trillion over the next decade relative to
current law.

Third, with plausible allowances for avoidance,
evasion, and tax exemptions for some private con-
sumption and some state and local purchases, both
the required tax rates and the revenue loss from
imposing a sales tax at a 23 percent tax-inclusive rate
climb significantly higher.

Fourth, the commonly cited 23 percent tax-
inclusive rate in H.R. 25 was derived using a set of
assumptions about changes in the price level that are
not consistent with each other and that lead to an
estimated tax rate that is systematically and substan-
tially too low.

I. Introduction

President Bush has made federal tax reform a priority
for his second term. One well-known proposal for reform
would replace almost all of the federal tax system with a
national retail sales tax (NRST). This report addresses a
technical and deceivingly simple question regarding the
NRST: What would the required sales tax rate have to be?

The answer is important because people’s view of the
sales tax could reasonably depend on how high the rate
is. To the extent that federal revenues could be replaced
and government programs maintained with a low-rate
NRST, it would be relatively more attractive. To the
extent that keeping the government whole would require
very high NRST rates, the proposal is likely to be viewed
as less attractive (and may not even be enforceable).

Determining the required rate appears to be the source
of significant confusion in public debates. Part of the
reason is that there are two ways to quote tax rates.
Suppose a good costs $100, before taxes, and there is an
additional $30 sales tax placed on top of that price. The
tax-exclusive sales tax rate is the ratio of the tax to the
pretax price (that is, the tax payment is excluded from the
denominator). In this example, it would be 30 percent
(30/100). The tax-exclusive rate corresponds to the
“mark-up at the cash register.” In contrast, the tax-
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inclusive tax rate is the ratio of the tax payment to the
entire cost of the good, including both the pretax price
and the tax payment itself; in this example, it would be
about 23 percent (30/130). Note that for positive tax rates
the tax-inclusive rate is always less than the tax-exclusive
rate.!

Although sales taxes are typically quoted in tax-
exclusive terms, income taxes are typically quoted in
tax-inclusive rates. For example, someone earning $130
and paying $30 in income taxes would normally think of
themselves as paying a 23 percent income tax. Neither
method of quoting a tax rate is incorrect, but public
discussion could be greatly improved if the difference
between the two rates was clarified.

IThe two rates are related by TI = TE/(100+TE), where TI is
the tax-inclusive rate and TE is the tax-exclusive rate and both
rates are expressed as percents. Tax-inclusive rates can not
exceed 100 percent, though tax-exclusive rates (markups at the
cash register) can. The difference between tax-inclusive and
tax-exclusive rates rises as either rate rises. For example, a 10
percent tax-exclusive rate corresponds to about a 9 percent
tax-inclusive rate. But a 100 percent tax-exclusive rate corre-
sponds to a 50 percent tax-inclusive rate.
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A second factor is that various sales tax proposals
differ regarding factors that affect the required rate.
Those factors include which taxes would be replaced, the
specification of the tax base, and assumptions about tax
avoidance, tax evasion, and economic growth under a
sales tax.2 As shown below, a third factor is that some
sales tax advocates have calculated the required tax rate
using assumptions that are mutually inconsistent and
that serve to understate the required rate significantly.

This report explores those issues and develops new
estimates of the required tax rate in an NRST under a
variety of scenarios. All of the scenarios assume that the
real size of government would remain the same under
the sales tax and that real revenues would remain the
same. That permits “apples-to-apples” comparisons: ex-
amining different ways of financing the same set of
government policies.

I first develop equations for the required tax rate in a
NRST that holds the real (inflation-adjusted) size of
government programs constant and maintains the real
level of revenues. Besides providing an explicit formula
for the required rate (as a function of taxes to be replaced,
the tax base, avoidance, evasion, and so on), the theory
displays two significant “neutrality” properties. First, if
the real size of the federal government is held constant,
taxing federal government purchases in a federal retail
sales tax does not affect the required tax rate; it simply
raises required federal spending by the same amount as
it raises federal revenues. Second, the required tax rate
does not depend on whether the switch to a sales tax
results in higher consumer prices.

The next step is to use the formulas to analyze the
required tax rate under H.R. 25, a legislative proposal
sponsored by Rep. John Linder, R-Ga., and cosponsored
by 54 additional members of the House of Representa-
tives. H.R. 25 proposes a national retail sales tax that
would replace the personal income, corporate income,
payroll, and estate and gift taxes and would tax almost all
private consumption, a significant portion of household
interest payments, and all federal, state, and local gov-
ernment noneducation purchases. H.R. 25 and its sup-
porters claim that a 23 percent tax-inclusive rate (30
percent tax-exclusive tax rate) would be sufficient.?

I show that even under the strong assumptions made
in HR. 25 — no avoidance, no evasion, no legislative
erosion of the private consumption or the state and local
government consumption and investment purchases tax
base — the NRST would still require a 31 percent
tax-inclusive rate (44 percent tax-exclusive) to be
revenue-neutral and hold government programs con-
stant relative to current law over the next 10 years.

The differences between those rates and the 23 percent
tax-inclusive (30 percent tax-exclusive) rate used in H.R.
25 can be traced to a mathematical or logical mistake
made by advocates of the NRST. When they estimated

For previous work displaying a range of estimates, see
Feenberg, Mitrusi, and Poterba (1997), Gale et al. (1998), Gale
(1999, 2004), Koenig (1999), and Paull (2000).

5The text of H.R. 25 is available at: http://thomas.loc.gov/
cgi-bin/query/C?c108:./temp/~c1082advhF.
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government revenues under the sales tax, they (implic-
itly) assumed that consumer prices (what consumers pay,
including the sales tax) would rise by the full amount of
the sales tax and that producer prices (what producers
receive, net of the sales tax) would stay constant. But
when they estimated government spending needs, they
(implicitly) assumed that consumer prices would stay
constant and producer prices would fall by the full
amount of the tax. Both sets of assumptions cannot be
valid at the same time; either the first assumption over-
states nominal revenues, or the second assumption un-
derstates nominal required spending, or both. In any of
those cases, the inconsistency has significant effects. If
H.R. 25 were enacted at a 23 percent tax-inclusive rate, the
resulting revenue loss relative to current law would be
$268 billion in 2005, almost $600 billion in 2010, and more
than $7 trillion over the next decade — even under the
strong, optimistic assumptions noted above.*

I also examine the required rate under more realistic
assumptions, allowing for some avoidance, some eva-
sion, and some legislative adjustments to the tax base.
Modest adjustments in this direction significantly raise
the required tax rate and raise the revenue loss from
imposing a 23 percent (tax-inclusive) tax rate. For ex-
ample, if evasion occurred at the same rate in the sales tax
as in the income tax and if the sales tax did not cover
interest payments such as mortgages and credit card
payments, 20 percent of the consumption base would be
lost. In that case, even with no avoidance and with all
other consumption (including health, housing, and food)
fully taxed, the required 10-year rate would rise to 39
percent tax-inclusive (65 percent tax-exclusive). If, in
addition, state and local purchases were omitted from the
federal sales tax, the 10-year revenue-neutral federal sales
tax rate would rise to 45 percent tax-inclusive (82 percent
tax-exclusive).

To replace just the personal income tax and corporate
income taxes with a sales tax would require a tax-
inclusive rate about 60 percent as large as the rates
quoted above. Thus, if 20 percent of the proposed con-
sumption base were not taxed and state and local gov-
ernments were not taxed, replacing the personal and
corporate income taxes would require a 27 percent tax-
inclusive (36 percent tax-exclusive) rate over the next
decade.

Section II develops the formulas for calculating the
required rate. Section III describes H.R. 25. Section IV
calculates required tax rates and the revenue loss under a
23 percent tax-inclusive rate under the strong assump-
tions of no avoidance, no evasion, and no legislative
adjustment of the tax base. Section V provides similar
calculations under more realistic assumptions. Section VI

“If the sales tax were instead compared to a baseline in which
the administration’s 2001, 2003, and 2004 tax cuts were made
permanent (rather than a current-law baseline, as in the text
above), it would require a 29 percent tax-inclusive (41 percent
tax-exclusive) rate to keep the government whole over the next
decade, and enacting a 23 percent tax-inclusive tax rate would
reduce revenues by $5.8 trillion.
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shows the logical inconsistency that generates the 23
percent tax-inclusive rate assumed by H.R. 25. Section VII
concludes.

II. Derivation of the Required Tax Rate Formula®

A. The Pre-Sales-Tax Economy

We begin by defining terms in the “current,” or

pre-sales-tax, economy:

e Rg = current nominal revenue raised by federal taxes
that would be replaced by the sales tax;

e R = current nominal revenue raised by federal
taxes that would not be replaced by the sales tax;

e R; = current nominal federal revenue from interest
income;

¢ B = current nominal federal borrowing;

¢ Gg = current nominal expenditures on federal out-
lays for goods and services that would be subject to
the sales tax;

e Go = current nominal expenditures on federal out-
lays for goods and services that would not be
subject to the sales tax;

e G; = current nominal expenditures on federal inter-
est payments; and

e T = current nominal expenditures on federal trans-
fer payments.

The federal government’s annual budget constraint in

the pre-sales-tax economy is given by (1):

@) Rs+Ro+ R +B=Gg+Go+G;+T.

This budget constraint implies that spending is financed
by tax revenues, interest income, and gross borrowing.
The primary deficit, D, is defined as federal borrowing
less net interest payments:

2) D=B-(G-Ry)
Using (2), (1) can be rewritten as
(3) Rs+Ro+D=G5+Go+T,

which states that federal tax revenues (Rg + Rp) plus the
primary deficit (D) must equal noninterest outlays (Gg +
Go + T). We also define:

e X = the sum, over all households, of the current
nominal poverty income level (adjusted to remove
marriage “penalties” as described below);

o Cpgrrvars = current nominal expenditures on private
consumption and household interest payments that
would be subject to a national retail sales tax;

SThis section builds on Gale, Koenig, Rogers, and Sabelhaus
(1998) and Gale (1999).

Obviously, in the long term net borrowing must be zero —
that is, the present value of net taxes must equal the present
value of government purchases of goods and services. The goal
of this report, however, is to hold the projected streams of
spending and revenue constant over time, and examine the
effects of changing the source of the revenue stream from
existing taxes to a national sales tax.
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e Cg = current nominal expenditures on state and
local government consumption and investment
items that would be subject to a national retail sales
tax; and

e C = Cprpyare + Cgr-

B. Price-Level Adjustments

Replacing some or all current federal taxes with a sales
tax introduces two potential sets of adjustments to prices.
First, introducing a sales tax drives a wedge between
producer prices (what the producer receives from a sale
after paying sales tax but before paying any income or
payroll taxes) and consumer prices (what the consumer
pays, including the sales tax). The implication is that,
while the consumer and producer prices of a good are the
same in the current federal tax system (ignoring federal
excise taxes and state and local sales taxes), they would
be different by the amount of the federal sales tax under
an NRST, so at least one of them would have to change
from its current value.

Second, repealing existing income and payroll taxes
could affect producer prices. If the reduction in taxes
reduces nominal costs and if wages and prices are
nominally flexible, nominal producer prices may fall.
However, if prices and wages are nominally “sticky,” or
if nominal wages are set by contract, producer prices may
remain unchanged.”

Keeping track of those changes is crucial to estimating
the required tax rate in the NRST.® We examine two
possibilities: First, nominal wages and the producer price
level stay constant after the sales tax is introduced, in
which case nominal consumer prices (including the sales
tax) would rise by the full amount of the tax; second,
nominal wages and the producer price level fall by the
full amount of the previously existing taxes, in which
case nominal consumer prices (including the sales tax)
would stay constant after the tax is imposed.

The use of internally inconsistent
assumptions plays a pivotal role in
explaining why H.R. 25 mistakenly
reports that a 23 percent tax-inclusive
rate would be sufficient.

It is shown below that each case generates identical
results for the required tax rate. In fact, it is straightfor-
ward to show that any assumption about how much
consumer prices change would not affect the required tax
rate calculation — as long as the assumptions about
nominal wages and producer prices, on the one hand,
and consumer prices, on the other, are made in an
internally consistent fashion. As shown in Section VI, the
use of internally inconsistent assumptions plays a pivotal

“For analysis of the effects of sales tax increases on the price
level, see Poterba, Rotemberg, and Summers (1986), Poterba
(1996), and Besley and Rosen (1998).

For an early treatment of these issues, see Tolley and
Steuerle (1975).
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role in explaining why H.R. 25 mistakenly reports that a
23 percent tax-inclusive rate would be sufficient.

C. Producer Prices Constant/Consumer Prices Rise

When nominal wages and producer prices are con-
stant after a switch to a sales tax, the consumer price level
will rise by the full amount of the sales tax; that is,
consumer prices, including the sales tax, will rise by t,
percent, where t; is the required fax-exclusive national
sales tax rate.

To solve for t;, we begin by writing the federal
government’s budget constraint, defining the variables in
this scenario with a subscript of 1 to distinguish them
from the corresponding variables in the pre-sales-tax
economy (in equation (3)). We also add outlays for the
demogrant, F,(X), to the equation:

4) Rg; + Roy + Dy = Ggy + Gy + Ty + F(X).

Equation (4) states that in an economy with a sales tax,
and with the producer price level the same as it was in
the pre-sales-tax economy, the sum of federal tax revenue
plus the primary deficit equals noninterest federal spend-
ing, including the demogrant. All of the variables are in
nominal terms. To solve for the required tax rate, we need
formulas for each of the variables in (4).

Rg,: The statutory tax base is the sum of (a) nominal
private consumption expenditures and household inter-
est payments subject to sales tax, (b) state and local
government spending on goods and services subject to
tax, and (c) federal spending on goods and services
subject to the tax. In the pre-sales-tax economy, the first
two items are given by C, the third by Gg. Because the
producer price level is assumed not to change, each of
those items takes on the same nominal value as in the
pre-sales-tax economy. Thus, the nominal sales tax base is
C+Gg and nominal sales tax revenue is Rg; = t;(C+Gyg).

Roq: Nominal revenue collected from other federal
taxes would rise from Ry in the pre-sales-tax economy to
Roy = Rp(1+t;) under the sales tax, because consumer
prices rise by the factor t;.

Ggy: To maintain the real size of the federal govern-
ment and its programs, any nominal federal outlays that
are subject to the sales tax must rise in nominal terms by
t, percent to cover the tax payments that are due on that
spending. Thus, nominal taxable federal spending must
rise from Gg in the pre-sales-tax economy to Gg; =
(1+t))Ges.

Goq: Federal outlays that are not subject to sales tax
(Go) would not have to change in nominal terms, because
the producer price level has not shifted. Thus, Go; = Go.

T;: To retain their real purchasing power, transfer
payments need to be adjusted for the change in consumer
prices.® Thus, nominal transfer spending would have to
rise from T in the pre-sales-tax economy to T; = (1+t;)T
under the sales tax.

Tt is straightforward to show that, as a matter of theory, to
maintain the real purchasing power of transfers, transfers that
are taxed in the current system at the same rate as the required
tax rate in an NRST should be adjusted according to changes in
the producer price level and transfers that are untaxed should

(Footnote continued in next column.)
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F,(X): The budgetary cost of the demogrant would be
t,X.10

D,: The primary deficit reflects the balance between
noninterest spending and noninterest revenues. To main-
tain the real size of the federal government, the real
primary deficit should remain constant; that is, the
nominal primary deficit should rise with consumer
prices, so that D; = (1+t;)D.

Incorporating those changes into equation (4) yields
the following budget constraint for the federal govern-
ment under a sales tax (when producer prices stay
constant and consumer prices rise by the full amount of
the sales tax):

5) (C+Go)ty + Rp(1+t;) + D(1+t;) = Gg(1+t;) + Go +
T(1+t) + Xt;.

Solving (5) for t, yields

6) t; =(Gs+Go+T-Rp-D) / (C-X-T+D+Rp).
Using (3) implies that
(7) tp=Rg / (C-X-T+D+Ryp).

Equation (7) is the central theoretical result in the
report. The equation generates the tax-exclusive sales tax
rate required to maintain real revenues and maintain the
real size of government. Note that all of the terms are
defined in terms of the current pre-sales-tax economy
and are thus observable even if the sales tax does not
exist.

The equation defines the required tax-exclusive sales
tax rate as the ratio of the nominal revenues to be
replaced (Rg) divided by what might be called the
nominal effective tax base, given by C-X-T+D+Rg,. The key
analytical points relate to (a) the differences between the
nominal effective tax base and the nominal statutory tax
base, C+Gg, and (b) the implications of those differences
for the required tax rate.

be adjusted according to changes in the consumer price level
(Koenig 1999, Gale 1999). In practice, however, that would be a
very difficult standard to determine (since the taxation depends
in part on individual circumstances). H.R. 25, for example,
stipulates that all Social Security benefits (some of which are
taxable) should be adjusted in accordance with changes in the
consumer price level. We thus make the simplifying assumption
here that all federal transfers would be adjusted with the
consumer price level. Because the vast majority of non-Social-
Security transfers are either explicitly not subject to tax, or are
in-kind (such as Medicare and Medicaid) and hence effectively
not subject to income tax, that assumption is reasonable and
making the alternative assumption that taxable transfers were
adjusted according to the producer price level would have little
effect on the results (Gale 1999).

%The demogrant is specified in H.R. 25 in tax-inclusive
terms, but specified here in tax-exclusive terms. Nevertheless,
the specification in the report is the equivalent of the specifica-
tion in H.R. 25. The demogrant in H.R. 25 would pay house-
holds the product of (a) the tax-inclusive sales tax rate and (b)
the poverty guideline level of income. Because consumer prices
rise in the example considered here, the poverty guideline
would rise from X to X(1+t;). Paying households the (tax-
inclusive rate)*X(1+t;) is the same as paying t,X, because the
tax-inclusive rate = t,/(1+t,), as discussed in supra note 1.
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One difference is that the effective tax base does not
include any purchases by the federal government (Gg).
The reason is that adding federal spending to the statu-
tory tax base raises the federal government’s spending
needs by exactly the same amount as it raises federal
revenue collection. The implication is that, as long as the
real size of the federal government is held constant, the
required tax rate does not depend at all on whether federal
purchases are subject to the sales tax."!

A second difference is that the effective tax base does
not include all consumption that is subject to tax; in
particular, consumption that households finance with
either the demogrant or government transfers does not
lead to a larger effective tax base and therefore does not
reduce the required tax rate.

Third, the effective tax base is increased (and therefore
the required tax rate is reduced) to the extent that the
federal government would continue to collect other taxes
or finance spending with borrowing.!?

D. Consumer Prices Constant/Producer Prices Fall
This section derives the required national sales tax rate
when nominal wages and producer prices decline by the
full amount of the repealed taxes, and consumer prices
(including the sales tax) remain constant, after the sales
tax is imposed, and proceeds in an entirely parallel
fashion relative to section C above. To begin, we write the
budget constraint, giving each variable the subscript of 2:

(8) Rs, + Rop + D, = Ggp + Gop + T, + Fy(X).

Equation (8) says that in the sales tax economy, with
the consumer price level the same as it was in the
pre-sales-tax economy, the sum of federal tax revenue
plus the primary deficit equals noninterest federal spend-
ing including the demogrant. We denote the required
tax-exclusive tax rate in this scenario as t,. To solve for
the required tax rate, we need formulas for each of the
variables in (8).

Rg,: The statutory tax base is the sum of nominal
private consumption expenditures and household inter-
est payments subject to sales tax, state and local govern-
ment purchases subject to the tax, and federal purchases
subject to the tax. Those items equal C+ Gg in the
pre-sales-tax economy. Because the producer price level
is assumed to fall by the full amount of the preexisting
taxes, each of those items falls by (1+t,) so the nominal
tax base is (C+Gg)/(1+t,), and the nominal revenue
collected is Rg, = t,(C+Gg)/ (1+t,).

Rg,: Revenues collected from other taxes would re-
main unchanged, because consumer prices do not
change, so that R, = Ro.

Gg,: To maintain the real size of the federal govern-
ment and its programs, any federal outlays that are
subject to the sales tax would remain constant in nominal

"If government purchases were not subject to the sales tax,
Gg would be zero in (1), (3), (4), (5), and (6), and the calculations
leading to equation (7) would yield the same required tax rate.

2Deficit spending, of course, only postpones the need to
make revenue or outlay adjustments. That analysis, however,
holds the level of explicit government borrowing constant in
comparing the income tax and the sales tax. See supra note 6.
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terms, because consumer prices do not rise in this ex-
ample. Thus, taxable federal spending is Gg, = Gs.

Goo: In contrast, government outlays that are not
subject to sales tax (Gp) would fall because producer
prices have fallen. Thus, Go, = Go/(1+ty).

T,: To retain their real purchasing power, transfer
payments need to be adjusted for the change in consumer
prices. Thus, nominal transfer spending would remain
constant: T, = T.

F,(X): The budgetary cost of the demogrants would be
Xty / (1+ty).13

D,: As before, the real primary deficit should remain
constant. Because consumer prices remain constant, the
nominal primary deficit should also remain constant.
Therefore, D, = D.

Incorporating those changes yields the following bud-
get constraint for the federal government under a sales
tax (when consumer prices stay the same under the sales
tax as they were in the pre-sales-tax economy):

9) (C+Go)ty/(1+ty) + Rop + D = Gg + Go/(1+t,) + T
+ Xt/ (1+t,)

Solving (9) for t, yields

(10) tb=(Gs+Go+T-Rp-D)/ (C-X-T+D).
Using (3), this implies that

(11) t,=Rg / (C-X-T+D+Rp).

The right side of (11) is exactly the same expression as
the right side of (7). That confirms that, as long as the real
size of the federal government is held constant, the
required tax rate (a) is not a function of what happens to
the price level after a sales tax replaces existing taxes, and
(b) does not depend on whether federal purchases are
taxed.

E. Derivation of the Required Tax-Inclusive Rate

Equations (7) and (11) derive the same formula for the
required tax-exclusive tax rate and show that the required
tax-exclusive rate is invariant for whether government
spending is taxed and whether the consumer price level
rises.

The required tax-inclusive rate is simply the ratio of the
tax-exclusive rate to the sum of the 1 plus the tax-
exclusive rate. Thus, it is given by either t,/(l+t;), where
t, is defined by (7) or t,/(l+t,), where is defined by (11).
Obviously, the same tax-inclusive rate would be derived
using either formula, since the right hand sides of (7) and
(11) are identical.

It is also useful to derive here the precise formula for
the required tax-inclusive tax rate in terms of observable
quantities. Defining the required tax-inclusive tax rate as

*The nominal poverty guidelines would stay the same after
the sales tax was introduced, because consumer prices were the
same as before the sales tax. The demogrant would pay each
household that threshold times the tax-inclusive tax rate, which
is given by t,/(1+t,), where t, is the tax-exclusive tax rate (see
supra notes 1 and 10).
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tincLusive = 6/ (1+t,), plugging in the formula in (11), and
using the formula for Rg embodied in (3) yields the result
that

(12) tvcrusive = (Re/(C - X + Gg + Go).

Note that, like the required tax-exclusive rate derived
in (7) and (11), the required tax-inclusive rate derived in
(12) does not depend on whether federal purchases are
subject to the sales tax; that is, given total federal
purchases of goods and services, Gg + G, the required
rate does not depend on how much of those purchases
are taxed.

Note also that if all federal purchases were subject to
sales tax, so the G equals zero, then the formula for the
tax-inclusive rate becomes

(13) tvcrusive = (Rg/(C - X + Gg).

This formula will relate closely to discussion of H.R.
25 in section VI, where it is shown that making inconsis-
tent assumptions about price level changes will incor-
rectly generate the right-hand side of (13) as the formula
for the tax-exclusive rate.

III. Overview of H.R. 25

Replacement taxes. H.R. 25 would repeal all federal taxes
except excise taxes. Specifically, the legislation would
repeal the individual income tax, corporate income tax,
payroll taxes, self-employment taxes, and the estate, gift,
and generation-skipping taxes.

Private consumption tax base. The tax base would
include all goods or services purchased for consumption
purposes in the United States. Other than expenditures
on housing, which are discussed below, all personal
consumption outlays would be taxed, other than educa-
tion and job training'# (on the grounds that those are
investments), food produced and consumed on farms
(for administrative reasons), and state sales taxes.

Retail sales occur when businesses sell goods or
services to households. Thus, sales of newly constructed
homes to families that intend to live in the home would
be subject to tax. But sales of an already existing owner-
occupied home would not be taxable (because it is a sale
from one household to another), and sale of a newly
constructed home to businesses or individuals that in-
tend to rent the home would not be taxed (because it is a
sale from a business to a business). Rental payments
would be taxed.

The proposed base includes the imputed value of
financial intermediation services. For example, house-
hold purchases of banking services — measured as the
average balance times the difference between the interest
rate earned on the account and a benchmark Treasury
rate — would be taxable. Likewise, any interest paid by a
household to a business lender at a rate higher than the
prevailing Treasury rate would be considered payment

H.R. 25 describes education and training as “tuition for
primary, secondary, or postsecondary education and job-related
training courses. Such term does not include room, board,
sports activities, recreational activities, hobbies, games, arts,
crafts, or cultural activities” (section 2(a)(4)).
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for the provision of financial services and therefore
taxable under H.R. 25. Thus, for example, a taxpayer with
a mortgage at a 7 percent rate would have 4/7 of the
mortgage interest payment subject to tax if the Treasury
rate were 3 percent even though the home purchase itself
was already subject to tax. Likewise, a consumer paying
an 18 percent interest rate on outstanding credit card debt
would have 5/6 of the interest payment subject to sales
tax if the Treasury rate were 3 percent, even though the
original purchases were already subject to sales tax.'s
Domestic expenditures by U.S. nonresidents would be
taxed. The tax would exempt expenditures by U.S. resi-
dents incurred while abroad or for foreign travel, but
taxpayers would be responsible for paying taxes on
goods that they import into the country or that are
mailed, downloaded, or otherwise transported to them
from outside the country.
Government purchases. Households consume, directly
and indirectly, goods and services that are produced by
the government. Some of that consumption occurs via
sales, such as national park admissions, but some occurs
without any specific household-government transaction,
such as police and fire protection. Thus, the proposal
adopts a “prepayment” approach to taxing consumption
of government-provided goods and services, and would
tax federal, state, and local government purchases of
inputs, materials, services, and wages. Government
would not pay taxes on transfer payments. If and when
individuals spent the transfer payments on consumption,
they would be subject to tax.
Business purchases. Business-to-business transactions
would not be taxed, because the purchase is used as an
input, not as household consumption.’®
Demogrants. The proposal would provide a monthly
demogrant to each household. The amount is equal to the
tax-inclusive sales tax rate times the Health and Human
Services poverty guideline, and is then adjusted upward
slightly for married households to eliminate any mar-
riage penalties that would otherwise arise from the fact
that the poverty guidelines rise less than linearly with
household size.'”

IV. Basic Results: Best-Case Assumptions
This section reports estimates of the required tax rate
and the revenue loss from imposing a 23 percent tax-
inclusive rate under the assumptions that 100 percent of

!5For further discussion, see Buckley and Rogers (2004) and
section 801(a)(3)(B)(ii) of H.R. 25 cited in supra note 3.

“For items that are used in both business and personal
application, there would be rules permitting rebate of taxes paid
under certain circumstances.

7H.R. 25 also includes two items that we ignore but whose
inclusion would raise the required tax rates reported below.
Those two items are a credit for inventories existing at the time
of the transition to a sales tax, and an annual payment to
businesses to help defray the costs of compliance. The compli-
ance payment is 0.25 percent of tax revenue collected. The
transitional credit is estimated by Paull (2000) to raise the
five-year revenue-neutral tax rate by 1.5 percentage points
(tax-inclusive) and 2.5 percentage points (tax-exclusive) relative
to the 10-year revenue-neutral rate.
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the tax base employed in H.R. 25 would be subject to tax.
The following section relaxes the assumptions and pro-
vides alternative estimates.

A. Parameter Values

Equations (7) and (11) show that the required tax rate
in a national retail sales tax can be estimated with
information on six parameters of the current economic
and tax system: Rg, C, X, T, D, and R,

We calculate parameter values and the implied re-
quired tax rates using different time periods and sources.
First, we use data from the National Income and Product
Accounts (NIPA) for 2003. The 2003 data, however, may
be misleading because federal revenues were just 16.5
percent of gross domestic product in that year, the lowest
share since 1951. To generate estimates more representa-
tive of normal revenue levels and to conform with
standard revenue estimating procedures, we also use
historical and projected data from the Congressional
Budget Office for 2003-2015. To ensure that the two sets of
data are consistent, we show that results using the CBO
data for 2003 are virtually identical to those using the
NIPA data.

We report revenues under two different baselines for
the pre-sales-tax economy. Appendix Table la provides
data on revenues and the primary deficit under current
law. Appendix Table 1b shows the same items under the
assumption that the president’s 2001, 2003, and 2004 tax
cuts are made permanent. As noted earlier, H.R. 25
would repeal the federal income, estate, corporate, and
payroll taxes.

Appendix Table 2 provides information on federal
transfers and purchases. H.R. 25 would tax virtually all
federal purchases, so Gg is set to zero.

Appendix Table 3 provides information on the pro-
posed tax base for 2003. Because the inclusion of federal
outlays in the statutory tax base has no effect on the
required tax rate as long as the real size of the federal
government is held constant, federal purchases are not
reported. My best estimate of the tax base for private
consumption is shown in the table and includes all
private consumption expenditures (a) less those on edu-
cation, food consumed on farms, expenditure abroad and
foreign travel, (b) plus a series of adjustments to capture
expenditures on new housing and remove imputed hous-
ing consumption, (c) plus expenditure in the U.S. by
nonresidents, (d) plus interest payments from house-
holds to businesses (including interest on mortgages and
credit card balances) to the extent that the payments
represent an interest rate higher than the benchmark
Treasury rate. (If interest rates fell under a sales tax, the
tax base would shrink and the required tax rates would
be higher than reported here.) State and local consump-
tion and investment purchases are listed as well, with
purchases for education subtracted.

Appendix Table 4 reports the data needed to calculate
the cost of the demogrant in 2003. Exempted consump-
tion is the product of the number of households in each
marital status/family size category and the income level
given by the poverty guideline for a family of that size
and marital status.

Appendix Table 5 reports the values of each of the
variables used in equations (7) and (11) for 2003-2015. To
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calculate values of C and X in years beyond 2003 we

- e el sla assume that the ratio of each to GDP is the same in future
7 &= [HIUSISHSS years as it is in 2003, and use CBO projections of GDP.
5 (€8 0 =1 I e
< | . o Note that the values of Rg, R, and D depend on both the
= 2 Talalad =l baseline employed (current law versus extended tax cuts)
E.g wl |33 2SS and the taxes to be replaced (income, corporate, payroll,
<&l & il Bl el and estate and gift or just income and corporate).
R .
o B. Required Tax Rates
- Q =l =vn|
:é SR ERER Table 1 reports required tax rates under the current-
é’ wi I N law baseline. Table 2 reports similar values under the
= extended-tax-cut baseline. Table 1, line 1, shows that a
2 wl (83 % 22| & federal sales tax that maintains real federal revenues
: S| TR under current law and real federal noninterest spending
& N over the 10-year period of 2006 to 2015 would require a
alelm=asl Soalalnls tax-inclusive rate of 31 percent, or a tax-exclusive rate of
slge S R R S SIS 44 percent. (Figures in bold in Table 1. Appendix Table 6
SESTE N R N N provides more detail.) The required rate would rise over
time (because federal revenues are slated to rise over time
g (bec:
= S99 2lgl2 |=lzlelelgls from their current low levels). The rate would be 27
= lg 22| g 121g1g1g1g1g percent on a tax-inclusive basis (36 percent tax-exclusive)
g « in 2005, and would rise to 29 percent on a tax-inclusive
g et 2 e e s R e oy o o s basis (41 percent tax-exclusive) by 2010. By 2015, to

2 O I B = Rt ] B e sl I RS =N B Rt Bt maintain current-law revenues would require a 33 per-

§ S § S|lo|s|sle|s] [SS|e|s|s|s cent tax-inclusive (49 percent tax-exclusive) rate.

- _ § Under the extended-tax-cut baseline (Table 2, line 1),

23 = SN E R R B E N R S the results change but only slightly. (Appendix Table 7

§E| g § | D] DAy D] k] Dac] B o ] e o] e B’ contains details.) The required sales tax rate would be 29

cd:-a % Al S g percent on a tax-inclusive basis (41 percent tax-exclusive)

= 8 over the 2006-2015 period. (Figures in bold.) The rate
= mlolo|lololm| |vls|o|m|v|s

58 sgle R R EEE N Bk would be almost exactly the same as under the current-

e I RS EEEEEE law baseline through 2010, but by 2015, the required rate

TE w o E would be “only” 30 percent on a tax-inclusive basis or 44

Rel &8 S =[=[=[xle] [al=[a[a[x]e percent on a tax-exclusive basis.
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=l 2 § EEEEEEEEEEEEEE C. 23 Percent Tax-Inclusive Rate: Revenue Loss
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=g é E g If, instead of the rates above, a 23 percent tax-inclusive

ng = - q;g % § § § E S § § E § E a rate were imposed on .the H.R. 25 tax base., t.he revenue

(;\_, E = g JZEIZ LS E S gggs lc.)s’s under either basehr}e would be $268 billion in 2005,

= = 2 2 rising to almost $600 billion by 2010.'® Over the 2006-2015

< @ = .
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E T e R b R e Rl = SI2|S 28R trillion dollars compared to current law. and $5.9 trillion
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z 2 Sl B 2 8We compute these figures assuming that under a sales tax,
SEcE = = the consumer price level would stay the same as it would have
£ §-§ g £ £ been under the income tax. That allows direct comparison,
°3 E‘};; % % without any needed adjustment for differing inflation or price
g= 8 E & & levels, of the revenue figures under the sales tax with the
E8E-5 = N baseline CBO projections described in Appendix Table 1. If we
g = = . . I,
2= |2l <l .1l k] allowed the consumer price level to rise after the transition to a
= g ARG 2 2 ZO 5 RIS é g :2 : sales tax, the nominal figures we calculated would have to be

g £ P adjusted to reflect the differing price levels in each year under
T =g E k= = the sales tax compared versus under the income tax in the CBO
- £ |5 & E basgline. Thus, the calculation used to generate .the revenue loss
E.g g & & i estimate is that revenue under the sales tax in year t = Z =
Z2SE5 3 & £ 5 (.23/TI) * (nominal revenue to be replaced by the sales tax in
> & g = = & year t), where TI is the required tax-inclusive rate from Table 1
T’.g S % & & : and the nominal revenue to be replaced by the sales tax in year
- Z Z A t is given by Rg in Appendix Table 1. Then, the revenue loss in
<& 2 |= a 8 yealrgt is just equal to (Z in year t) - (R in year t).
TEE 2 “g’ S % NE “g’ S % N To put these figures in perspective, the revenue loss from
< ElzielglzI2lgl &l ZlelglzI2lslS (a) the existing Bush administration tax cuts, (b) making those

(Footnote continued on next page.)
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D. Replace Personal and Corporate Income Taxes

Under the current-law baseline, replacing just the
personal and corporate income taxes would require a
tax-inclusive rate of 18 percent (22 percent tax-exclusive)
over the next 10 years, under the optimistic assumptions
noted above. The required rate would rise from 15
percent tax-inclusive (17 percent tax-inclusive) in 2005 to
17 percent tax-inclusive (21 percent tax-exclusive) in 2010
to 20 percent tax-inclusive (25 percent tax-exclusive) in
2015 (Table 1 and Appendix Table 8).

Under the extended-tax-cut baseline, those rates fall
slightly to 17 percent tax-inclusive (21 percent tax-
inclusive) over the 10-year period, and 18 percent tax-
inclusive (22 percent tax-exclusive) in 2015 (Table 2 and
Appendix Table 9).

V. Results with Alternative Assumptions
The analysis above assumes that the statutory tax base
described in H.R. 25 would be the actual tax base in a
national retail sales tax. This section discusses some of
the reasons why that assumption is unlikely to be true
and estimates the effects of deviations from that assump-
tion.

A. Legislative Erosion of the Consumption Base?’

Under H.R. 25, virtually all consumption is assumed
to be taxable. In practice, no income or consumption tax
comes close to meeting that standard. Some items are
difficult to tax, some are exempted for reasons of eco-
nomic and social policy, and some are exempted because
of powerful political constituencies.

For example, using 2003 data, the private sales tax
base in H.R. 25 is about 91 percent of personal consump-
tion expenditures (PCE, Appendix Table 3), and 65 per-
cent of GDP. These ratios are far higher than actual
consumption taxes in existence. European value added
taxes tax only about 41 percent of GDP (Tanzi, 1995).
Likewise, state sales taxes tax only about half of private
consumption of goods and services (Musgrave and Mus-
grave 1989).

The ratios described above are also higher than in
other proposals for consumption taxes. Feenberg,
Mitrusi, and Poterba (1997) use a very broad taxable
private consumption base that constitutes 83 percent of
PCE. Metcalf (1997) develops a broad taxable sales tax
base that is about 80 percent of PCE. The Congressional
Budget Office (1997) defines a “broad” consumption tax
base that is about 80 percent of PCE. That base covers all
transactions that could be easily taxed on the product
side. A narrower base that restores some of the preferen-
tial treatment that exists in the income tax represents only
60 percent of PCE.

In thinking about the likely importance of legislative
adjustments away from the pure H.R. 25 consumption
tax base, it is useful to note that expenditures on health,

tax cuts permanent, and (c) indexing the AMT for inflation
comes to just over $3 trillion during the 2006-15 period (CBO
2005).

Z0For further analysis of these issues, see Gale and Holtzblatt
(2002).
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housing, and food account for about half of all PCE in the
United States. Yet significant federal tax preferences
accrue to the consumption of housing and health, and
state sales taxes impose relatively light burdens on hous-
ing, health, and food. Likewise, no state currently taxes
interest payments on mortgages and credit cards under
its retail sales tax. It seems unlikely that Congress or the
administration would have the discipline to impose 31
percent tax-inclusive rates (44 percent tax-exclusive rates)
on those items. It seems much more reasonable to assume
that political lobbies, administrative factors, or the desire
to introduce economic incentives and social policy ad-
justments will significantly reduce the proposed con-
sumption tax base.

B. Avoidance and Evasion

Sales tax proponents point to several factors that they
believe imply that avoidance and evasion would be
lower under the sales tax than under the income tax
(Mastromarco 1998), but those claims are controversial.2!
Regardless of the merits of the arguments, though, the
estimates above for H.R. 25 are based on the assumption
there would be no avoidance and no evasion, assump-
tions that are clearly overoptimistic.

A national retail sales tax would offer numerous
channels for avoidance and evasion. Taxpayers could
combine business activity — which is generally exempt
from retail sales taxation — with personal consump-
tion.?2 Consumers could purchase items from offshore
entities and not pay taxes on the purchases. The enforce-
ment of state-level “use” taxes and voluntary filings has
been “dismal at best” (Murray 1997), and the applicable
tax rates for those taxes are far lower than the rates that
would prevail in an NRST, which implies that people
would have much stronger incentives to evade the NRST.
It would prove difficult to collect high-rate sales taxes
from small-scale retailers and service industries. More
generally, the two parties to a sale would have incentives
to report lower-than-accurate transaction prices to the
government and split the tax savings in some manner.

One of the most important determinants of the level of
evasion in the current system is whether anyone other
than the taxpayer withholds taxes or reports the tax to the
government. The rate of evasion is currently around 17
percent in the income tax, but varies greatly by withhold-
ing and reporting arrangements. For income on which

?!The claims supporting a lower evasion rate include the
presence of fewer taxpayers, which implies a higher proportion
of taxpayers could be audited, and a simpler tax system, which
implies fewer unintentional errors. However, those claims are
probably overstated. Gale and Holtzblatt (2002), for example,
note that if taxpayers have to file monthly under an NRST, as
has been proposed, the number of filings will rise, offsetting
gains from fewer taxpayers. Also, the majority of filing require-
ments that would be eliminated under the NRST would cover
relatively simple returns that were already effectively com-
pletely audited by the IRS because of information reporting
requirements and withholding.

#For example, individuals may seek to register as firms,
individuals may seek to purchase their own consumption goods
using a business certificate, or employers might buy goods for
their workers in lieu of wage compensation (GAO 1998).
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taxes are withheld and reported to government by a third
party, the evasion rate is about 1 percent. That predomi-
nantly involves withholding of taxes on wages. At the
other extreme, for income on which taxes are not with-
held and there is no third-party reporting, the evasion
rate is 30 percent or more. The retail sales tax would be
collected only from businesses that make retail sales;
there would be no withholding or reporting by anyone
other than the business itself, so the possibility of signifi-
cant evasion needs to be taken seriously.

Sales tax advocates sometimes claim that the NRST
would be more effective than the current system of
raising revenue from the underground economy, but that
prospect seems unlikely.>®> Other countries have at-
tempted to implement some variant of a national retail
sales tax with little success on the enforcement front
when rates climb to more than 10 percent. For all of those
reasons, several commentators have concluded that na-
tional retail sales taxes would face significant evasion and
avoidance if the sales tax rate crept up much beyond 10
percent.24

C. State and Local Government Purchases

There are several reasons why state and local pur-
chases may not end up in a national retail sales tax base.
First, although including state and local government
purchases reduces the required federal tax rate, it does not
reduce the overall burden on taxpayers. After all, state and
local government purchases (and the federal sales taxes
that would have to paid on them) are financed by state
and local taxes.?> The tax on state and local purchases

2See Hines (2004) for a careful analysis. The classic example
is that of a drug dealer who currently does not pay income tax
on the money he earns, but would be forced to pay sales taxes
under an NRST if he took the funds and bought, for example, a
Mercedes. The problem with this argument is laid out by Armey
(1995): “If there is an income tax in place, he [the drug dealer]
won't report his income. If there is a sales tax in place, he won’t
collect taxes from his customers” and send the taxes to govern-
ment. In the end, to a first order approximation, neither system
taxes the drug trade. Some additional effects, though, may
complicate the analysis. For example, the effective tax rate on
drug dealers and their customers may differ, and the drugs may
be ]gurchased with income generated illegally.

“See Bartlett (1995), Casanegra (1987), McLure (1987), Mike-
sell (1997), Murray (1997), OECD (1998), Slemrod (1996), Tait
(1988), Tanzi (1995), and The Wall Street Journal (1996). Unfortu-
nately, there is little evidence from the states to gauge how
extensive evasion would be under a NRST. Evasion in a federal
sales tax would likely be significantly higher than in existing
state taxes, because state sales tax rates have substantially lower
rates than an NRST would, and states can piggyback on federal
enforcement efforts, which are in turn aided by the existence of
an income tax with its various reporting requirements.

*The federal government could always reduce federal tax
rates by taxing state and local government purchases at very
high rates, but that would not represent a reduction in house-
holds” net tax burden. For example, Appendix Table 3 shows
that state and local government purchases account for roughly
one-sixth of the tax base in H.R. 25 (not counting federal
purchases, the taxation of which has already been shown not to
affect the required tax rate). As a result, the federal government
could raise the revenue it needed by taxing state and local

(Footnote continued in next column.)
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may also raise constitutional issues. It would certainly be
fiercely opposed by the states. For all of those reasons, it
is worth considering the effects of removing state and
local purchases from the tax base.

D. Adjusting the Calculations for Base Erosion

Incorporating the factors discussed above into the

required tax rate formula is straightforward. Let

e p = the extent to which enacted legislation deviates
from the pure consumption tax base (Cprivare)
described in H.R. 25;

e a = the share of the legislated private consumption
tax base (note that the legislated private consump-
tion tax base is given by (1- p)*Cprrvare) that is lost
due to tax avoidance;

e e = the share of the legislated private consumption
tax base that is lost due to tax evasion;

e s = the share of state and local government con-
sumption and investment purchases that are in-
cluded in the tax base.

Then the actual tax base in an NRST is

(14) C* = (1-a)(1-e)(1-p)Cprivarr + SCsi-
The required tax-exclusive sales tax rate is given by
(15) t=Rs/ (C*-X-T+D+Ryp).

Note that the right side of (15) is identical to the right
sides of (7) and (11), except that C* substitutes for C. H.R.
25 makes the very strong assumptions that p=a=e=0 and
s=1, in which case (15) generates the same required tax
rate as (7) and (11). In the more typical case, where p, a,
and e > 0 and where s<1 and is possibly zero, C* < C, and
the required tax rate will be higher under (15) than under
(7) and (11).

E. Results

Table 1 shows how quickly the required rate rises
when even minor adjustments to the tax base are made.
For example, suppose (optimistically) that evasion in the
sales tax would be 8.5 percent, only half as large as in the
income tax, and that legislators do not subject interest
payments (for example, on mortgages and credit cards)
to sales tax. That still assumes the full taxation of all food,
all housing, all health care, and all other financial ser-
vices, and the absence of any tax avoidance. The private
consumption tax base would decline by 10 percent and
the required sales tax rate would be 34 percent tax-
inclusive (53 percent tax-exclusive) over the next 10 years
(Table 1).

If 20 percent of the private consumption base in H.R.
25 were eroded because of avoidance, evasion, or legis-
lative adjustments — an adjustment that seems modest
given the discussion above — the 10-year revenue-
neutral NRST rate would be 39 percent tax-inclusive (65

purchases at six times the required rate in a national sales tax,
and not taxing any private consumption. That would not mean,
however, that the zero tax rate on private consumption in a
federal sales tax was an accurate measure of the tax burden
being placed on households. Consumers would still bear the
same tax burden as before, but they would pay their federal
burden indirectly, through higher state and local taxes.
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percent tax-exclusive). If all private consumption were
taxed but state and local government purchases were
omitted, the 10-year required rate would be 34 percent
tax-inclusive (51 percent tax-exclusive). If both adjust-
ments were made — that is, 20 percent of the consump-
tion base were lost and state and local government
spending were excluded from the base — the required
federal rates rise to 45 percent tax-inclusive (82 percent
tax-exclusive). In any of those circumstances, the revenue
loss from a sales tax at a 23 percent tax-inclusive rate
would be astronomical (Table 1).26

To replace the current-law personal and corporate
income taxes (and leave current-law payroll and estate
taxes in place) would require a 23 percent tax-inclusive
(30 percent tax-exclusive) rate over 10 years, if 20 percent
of the consumption base were eroded. If, in addition,
state and local governments were exempt from the tax,
the required rate would rise to 27 percent tax-inclusive
(36 percent tax-exclusive).

All of the figures reported so far in this subsection
refer to the current-law baseline, with results shown in
Table 1. Table 2 shows that using a baseline that extends
the president’s tax cuts does not alter the results signifi-
cantly.

VI. Deriving the 23 Percent Tax-Inclusive Rate

Even under the assumptions of H.R. 25, the required
federal rate in Table 1 — 31 percent tax-inclusive — is
well in excess of the 23 percent tax-inclusive rate that
H.R. 25 assumes. A relevant question is how the sponsors
could have come up with a 23 percent federal sales tax
rate in light of the findings above.?”

To see how that rate can be (incorrectly) obtained,
ignore revenue raised by taxes that would not be re-
placed by the sales tax, Ry (perhaps on the grounds that
the sales tax would replace virtually all federal revenue),
ignore the primary deficit, D, and ignore federal spend-
ing that would not be subject to tax, G5 (because all

261f the sales tax spurred economic growth, the required rates
would be lower in the long run, but this would not materially
affect the results. For example, even if consumption and state
and local purchases grew by 10 percent, which is on the
optimistic end of forecasts for the economic growth (see Altig et
al. 2001), the required federal tax rate would be 35 percent on a
tax-inclusive basis and 54 percent on a tax-exclusive basis if
there were 20 percent erosion of the consumption base and state
and local government purchases were taxed. On the other hand,
if federal individual and corporate income taxes were repealed
and a national sales tax established, it would be reasonable to
expect that state and local individual and corporate income
taxes would be repealed, too, with the revenue replaced by
higher state sales taxes, and that state sales tax bases would be
conformed to the federal base. That would imply that the
combined federal, state, and local sales tax-exclusive rates
would be higher than those reported in Table 1 by about
one-third. Also, note that the required federal sales tax rate
would have to rise because the federal government would have
to pay state and local sales taxes on its purchases. See Fox and
Murray, 2005.

?’The Joint Committee on Taxation (Paull 2000) estimated
that a precursor to H.R. 25 would require a 37 percent tax-
inclusive rate (59 percent tax-exclusive rate).
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government spending would be subject to tax). Now
consider a candidate government budget constraint
equating revenues (the left side) and outlays (the right
side) as follows:

(16) t(C+Gg) = Gg + T + t5X,

where t; is the tax-exclusive rate. I emphasize and will
show below that this is not a valid budget constraint, but
for now simply assume that (16) is the budget constraint
that the sponsors of H.R. 25 worked with. If so, (16) can
be solved for t;, as follows:

(17) t3=(Gs+T) / (C+ Gg-X).

Because Gg, Rp, and D equal zero, (17) can be rewritten,
using (3) as

(18) ty = Rs / (C + Gg - X).

Equation (18) appears to be the formula used in docu-
ments outlining and supporting a national sales tax.?8
Note that unlike (7), (11), or (15), it includes taxable
government spending in the effective tax base and does
not allow for adjustments to transfers (T). Using data
from Appendix Tables 2 and 5 yields t; = 30.6 percent for
2006-15. The implied tax-inclusive rate would be roughly
23 percent.

I emphasize that although I have derived (approxi-
mately) a 23 percent tax-inclusive rate, the derivation is
not valid and therefore neither is the estimated 23 percent
tax-inclusive tax rate.

There are two ways to show this fact. First, equation
(13) shows that the right hand side of (18) is the correct
formula for the tax-inclusive tax rate, whereas (18) claims
it is the right formula for the tax-exclusive rate. (Note that
the (incorrect) formula in (18) generates a required tax-
exclusive rate of 30.6 percent, whereas Table 1, line 1,
generates a required tax-inclusive rate of 30.6 percent.)

Second, a careful inspection shows that for the budget
constraint in (16), and hence the required tax-exclusive
rate in (18) to hold, one must make mutually inconsistent
assumptions about how the consumer and producer
price levels change.

Equation (16) assumes that the sales tax generates
revenues of t3(C+Gg). That assumption is valid if and
only if producer prices stay constant and consumer prices rise
by the full amount of the sales tax when a sales tax replaces
the income tax (see equation (5)). Equation (16) also
assumes that government purchases and transfers under
the sales tax would be Gg + T. That assumption is valid if
and only if producer prices fall by the full amount of the
removed taxes and consumer prices remain constant when a
sales tax replaces the income tax (see equation (8)).

Those assumptions are obviously inconsistent with
each other. Thus, it appears that the sponsors of H.R. 25
made an error of logical inconsistency: When they esti-
mated government revenues under the sales tax, they

ZAlthough the precise formula is never written down in
Burton and Mastromarco (1997) or Americans for Fair Taxation
(1997), the text that describes the calculation of the required tax
rate makes sense only if (16) and (18) were what the authors had
in mind.

899



COMMENTARY / TAX BREAK

(implicitly) assumed that consumer prices would rise by
the full amount of the sales tax; when they estimated
government spending needs, they (implicitly) assumed
consumer prices would stay constant. Both of those
assumptions cannot be valid at the same time. As a result,
the calculation in (16) and (18) either overstates revenues,
understates spending needs, or both. As shown in the
tables above, this inconsistency is neither minor nor
inconsequential.

VII. Conclusion

This report examines the required tax rate in a national
retail sales tax and shows that it is not possible to do all
of the following three things at the same time: (a) repeal
the existing income, corporate, payroll, and estate and
gift taxes, (b) impose a 23 percent tax-inclusive (30
percent tax-exclusive) national retail sales tax, and (c)
maintain the real levels of government revenues and the
real size of government spending programs. Even if there
were no avoidance, no evasion, no legislative erosion of
the private consumption tax base, and no effort to spare
state and local governments, the required revenue-
neutral rates would be 31 percent on a tax-inclusive basis
and 44 percent on a tax-exclusive basis. Alternatively, if
the tax rate were kept at 23 percent (tax-inclusive), the
revenue loss would exceed $7 trillion over the next
decade relative to current law. With plausible allowances
for avoidance, evasion, legislative erosion of the private
consumption tax base, and the possibility of not taxing
state and local governments, both the required rates and
the revenue loss from imposing a 23 percent tax-inclusive
sales tax climb significantly higher.

The considerations developed above also arise in the
analysis of a value-added tax (VAT), because VATs drive
a wedge between producer prices and consumer prices
that is not present in the existing U.S. tax system. For
example, the results in Table 1 imply that to provide a
demogrant that exempts tax on consumption up to the
poverty level and to replace one-half of current-law
revenues from the individual income tax and the corpo-
rate income tax over the next decade would require a
tax-exclusive value-added tax rate (or NRST rate) of 11
percent under the H.R. 25 base, 15 percent if 20 percent of
the consumption base were excluded and 18 percent if 20
percent of the consumption base were excluded and state
and local purchases were exempt.
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Appendix Table 3. Proposed Tax Base for National Sales Tax ($ Billions)

Descripton of Taxable Item | 2003 | NIPA Source (Table, Line)
Total Private Consumption Base (Cpriyvars)
Personal Consumption Expenditures 7,760.9 (245,1)
Less: Education Expenditure -201.7 (2.4.5, 94)
Less: Food Produced and Consumed on Farms -0.5 (2.5.5, 6)
Plus: Purchase of New Homes 345.9 (5.4.5B, 36)
Plus: Other Structures 218.4 (5.4.5B, 39)
Less: Imputed Rent on Housing -859.6 (2.4.5, 49)
Less: Imputed Rent on Farm Dwellings -11.9 (2.4.5, 51)
Less: Expenditure Abroad by U.S. Residents (nondurables) -6.6 (2.5.5, 111)
Less: Foreign Travel by U.S. Residents (services) -79.2 (2.5.5, 110)
Plus: Expenditure in U.S. by Nonresidents 86.7 (2.5.5, 112)
Plus: Taxable Home Mortgage Interest 82.2 see note 1
Plus: Taxable Nonprofit Interest 3.5 see note 2
Plus: Taxable Personal Interest 117.3 see note 3
Less: State sales taxes -343.9 3.3,7)
Subtotal 7,111.6
Total State and Local Government Tax Base (Cg;)
State and Local Government Consumption 1,058.5 (3.3, 22)
Less: Capital Consumption Allowance -127.9 (3.3, 38)
Less: Current Education Spending -482.5 (3.17, 28+53-70)
Plus: State and Local Government Gross Investment 264.9 (3.3, 35)
Less: Capital Education Spending -76.2 (3.3, 122)
Subtotal 636.8
Tax Base: C = Cpgrivate + Csi 7,748.4
Note:
!Taxable home mortgage interest = A*(B-C), where A = owner-occupied housing interest payments (NIPA 7.11, line 16), B =
average mortgage rate, 1995-2004 (Economic Report of the President, 2005, Table B-73), C = average 10-year Treasury bond rate
(Economic Report of the President, 2005, Table B-73).
*Taxable nonprofit interest = A*(B-C), where A = nonprofit interest payments (NIPA 7.11, line 18), B = average mortgage rate,
1995-2004 (Economic Report of the President, 2005, Table B-73), C = average 10-year Treasury bond rate (Economic Report of
the President, 2005, Table B-73).
®Taxable personal interest = A*(B-C), where A = personal household interest payments (NIPA 7.11, line 17), B = imputed con-
sumer interest rate, 1995-2004 (Federal Reserve G.19 Release and NIPA Table 2.1, line 29), C = average 3-year Treasury bond
rate (Economic Report of the President, 2005, Table B-73).
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Appendix Table 4. Calculating Total Tax-Exempt Consumption Expenditure

(Current Prices)

Number of Households

Consumption Allowance

Total Tax-Exempt

Household Size (1,000s) Consumption ($1,000’s)
Single Households
1 29,431 8,980 264,290,380
2 12,768 12,120 154,748,160
3 6,363 15,260 97,099,380
4 3,213 18,400 59,119,200
5 1,310 21,540 28,217,400
6 517 24,680 12,759,560
7 or more 357 27,820 9,931,740
(1) Subtotal 626,165,820
Married Households
2 24,310 17,960 436,607,600
3 11,526 21,100 243,198,600
4 12,754 24,240 309,156,960
5 5,719 27,380 156,586,220
6 2,004 30,520 61,162,080
7 or more 1,007 33,660 33,895,620
(2) Subtotal 1,240,607,080
Total Tax-Exempt Consumption Expenditure (X) = (1) + (2) 1,866,772,900

Source: U.S. Census Bureau, Current Population Survey, 2003 Annual Social and Economic Supplement, Table H1; September 15,
2004. Federal Register, Vol. 68, No. 26, February 7, 2003, pp. 6456-6458.
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