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This paper uses a new, large-scale, dynamic life-cycle simulation model to
compare the welfare and macroeconomic effects of transitions to five funda-
mental alternatives to the U.S. federal income tax, including a proportional

consumption tax and a flat tax. The model incorporates intragenerational

heterogeneity and a detailed specification of alternative tax systems. Simulation
results project significant long-run increases in output for some reforms. For

other reforms, namely those that seek to insulate the poor and initial older

generations from adverse welfare changes, long-run output gains are modest.
(JEL H20, C68)

Fundamental tax reform has been a hot issuecertainly deserve to be called “fundamental.”
and for good reason. The U.S. tax system—aThey include Robert E. Hall and Alvin Rabush-
hybrid of income- and consumption-tax provi- ka's (1995) flat tax, the retail sales tax, and
sions—is complex, distortionary, and replete David Bradford’'s (1986) X tax. The flat tax and
with tax preferences. Recent “reforms” of the the retail sales tax are two alternative ways of
tax code, including the Taxpayer Relief Act of taxing consumption. The X tax also taxes con-
1997, have made the system even more comsumption, but places high-wage earners in
plex and buttressed the argument for fundamen-higher tax brackets than low-wage earners. An-
tal reform. other fundamental reform is to adopt a broad-

“Fundamental tax reform” means different based, low-rate income tax.
things to different people. The definition  This paper uses a computable general-
adopted below is the simplification and integra- equilibrium simulation model to compare
tion of the tax code by eliminating tax prefer- the welfare and macroeconomic effects of
ences and taxing all sources of capital income atundamental tax reform. The model is a sub-
the same rate. Several current tax proposalstantially enhanced version of the Auerbach-

Kotlikoff (1987) dynamic life-cycle simulation
model* The new model follows the significant

* Altig: Federal Reserve Bank of Cleveland, Cleveland, €ad of Don Fullerton and Diane Lim Rogers
OH 44101; Auerbach: Department of Economics, Univer- (1993) in incorporating intra- as well as inter-
sity of California, Berkeley, CA 94720; Kotlikoff: Depart-  generational inequality. Specifically, it includes

ment of Economics, Boston University, 270 Bay State i ithi
Road, Boston, MA 02215; Smetters: The Wharton School, 12 different groups within each cohort, each

University of Pennsylvania, 3641 Locust Walk, Philadel- with its own eam'”gs ablllty (Its own endow-
phia, PA 19104; Walliser: International Monetary Fund, Mment of human capital). ) ] )
700 19th St. NW, Washington, DC 20431. The views ex- ~ Our new model approximates U.S. fiscal in-

pressed here are those of the authors and do not necessarilgtitutions much more closely than does its pre-
reflect those of the Federal Reserve Bank of Cleveland, thedecessor It includes an array of tax preferences
IMF, or any other organization. We are grateful to Cristina ) Yy ’

DeNardi, Barbara Fried, Bill Gale, Jane Gravelle, partici- @ Progressive Social Security system, and a
pants in workshops at the University of Chicago, the NBER, Medicare system. Including tax preferences is
the Federal Reserve Bank of Cleveland, Indiana University,not only crucial for studying fundament tax

the Federal Reserve System Committee on Macroeconomyeform. It also permits our use of actual tax
ics, and two anonymous referees for comments on earlier '

drafts. Auerbach thanks the Burch Center for Tax Policy

and Public Finance and Kotlikoff thanks the National Insti-

tute of Aging and the Smith Richardson Foundation for A similar model, used to consider only steady states, is
research support. presented in Altig and Charles Carlstrom (1999).
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schedules in calibrating the modeStated dif-  tal tax reforms that span the major proposals
ferently, omitting tax preferences would mean currently under discussion. Each reform we
unrealistically low tax rates since the current consider replaces the federal personal and cor-
federal income tax covers only 57 percent of porate income taxes in a revenue-neutral man-
national incomé. The improved modeling of ner? The reforms are a proportional income tax,
Social Security and Medicare is also vital since a proportional consumption tax, a flat tax, a flat
both programs materially alter the intergenera-tax with transition relief, and the X tax.
tional and intragenerational distributions of  The proportional income tax applies a single
welfare and the initial set of fiscal distortions tax rate to all labor and capital income, with no
from which tax reform proceeds. exemptions or deductions. The proportional
Like Auerbach and Kotlikoff (1987), we consumption tax differs from the proportional
compute the economy’s perfect-foresight tran-income tax by permitting 100-percent expens-
sition path. Given the magnitude of factor- ing of new investment. One may think of it as
price and tax-rate changes along our simulatedbeing implemented via a wage tax at the house-
transition paths, permitting agents to think hold level plus a business cash-flow tax. The flat
rationally about the future is of great impor- tax differs from the proportional consumption
tance. This and other advantages \Wgisathe  tax by including a standard deduction against
Fullerton-Rogers (1993) model, which assumeswage income and by exempting implicit rental
myopic expectations, must be set against soméncome accruing from the ownership of housing
disadvantages. Our model has a simpler pro-and consumer durables. The remaining two pro-
duction and preference structure than does theosals modify the flat tax to address distribu-
Fullerton-Rogers model, which features multi- tional concerns. The flat tax with transition
ple consumption and capital goods, intermedi-relief aids existing asset holders by permitting
ate inputs, and industry-specific capital-income continued depreciation of old capital (capital in
taxation. As such, it cannot measure the effi-existence at the commencement of the reform).
ciency gains from the removal of intersectoral The X tax aids lower-income taxpayers by sub-
and interasset distortions. Nor does it incorpo-stituting the flat tax’s single-rate wage tax with
rate the externalities present in endogenousa progressive wage tax. To recoup the lost rev-
growth models, which might provide another enue, its sets the business cash-flow tax rate
source of efficiency gains from tax reform (e.g., equal to the highest tax rate applied to wage
Nancy L. Stokey and Sergio Rebelo, 1995). income. Alternatively, one can think of the X
Our model also omits the impact on labor tax as a high-rate flat tax with a progressive
supply of low-income programs such as the subsidy to wages.
Earned Income Tax Credit, and several influ- Each of the reforms broadens the tax base,
ences on saving, including earnings and lifesparpermitting reductions in statutory marginal tax
uncertainty, transfer program asset tests, andates on labor supply and saving. And each
liquidity constraints. The impact of these factors reform imposes an implicit tax on existing
has been evaluated in simulation studies by Rwealth by introducing full expensing and, thus,
Glenn Hubbard and Kenneth Judd (1987), Hub-shifting the tax structure toward consumption
bard et al. (1995), and Eric M. Engen and Wil- taxation. The expensing of new capital effec-
liam G. Gale (1996). The low intertemporal tively eliminates the taxation of capital income
elasticity of substitution used in our simulations at the margin. However, unlike the simple elim-
is, in part, a reflection of the fact that not all ination of capital-income taxes, this tax reduc-
saving is driven by standard life-cycle concerns.tion is available to new capital only, and,
However, the lack of a richer model should be consequently, reduces the value of existing cap-
borne in mind in assessing our findings. ital relative to that of new capital in a manner
We use our model to examine five fundamen-equivalent to that of a one-time tax on their

2The Fullerton-Rogers model, in contrast, assumes that “ To be precise, in each tax reform simulation the levels
all agents face the same marginal tax rate independent obf government purchases and outstanding debt are held
income. constant through time when measured in effective units of
3 See Congressional Budget Office (CBO, 1997). labor.
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wealth. As discussed in Auerbach and Kotlikoff the welfare gains enjoyed by all groups in the
(1987), this capital levy is crucial to both the long run.

efficiency and long-run welfare gains from  Adding transition relief to the flat tax limits
switching to consumption taxation. It permits a the welfare losses of initial capital owners. But
permanent reduction in distortionary marginal this modification of the flat tax reduces aggre-
tax rates and shifts the burden of paying for gate income gains again, with long-run output
government spending from young and future now rising by less than 2 percent. Furthermore,
generations to middle-age and older initial because replacement tax rates must increase to
wealth owners. compensate for the lost revenue associated with

As indicated, the five reforms differ in the transition relief, all but the richest and poorest
treatment of marginal and inframarginal capital lifetime-income groups suffer welfare losses in
income, the extent of base broadening, and prothe long run. The X tax, which raises long-term
gressivity. These differences translate into dif- output by 6.4 percent, provides no transition
ferent income and substitution effects on relief. It also confronts the rich with higher
consumption and labor supply which, in turn, effective tax rates on their labor supply. It is not
generate the different responses to the five polsurprising, then, that the X tax helps those who
icies. These responses depend on our choices @&re poor in the long run by more than it helps
parameter values. In our base case results wéhose who are rich. Still, all long-run cohorts
find the following: gain.

The proportional income tax raises the long- Thus, fundamental reform of the U.S. tax
run level of output by almost 5 percent. It also system offers significant long-run gains in
generates sizable increases in the capital stockutput and general welfare, but these gains
and the supply of labor. However, the reform come at the expense of certain groups. Mod-
hurts the poor, who face low effective rates of ifications that mitigate adverse transition and
income taxation under the current federal in- distributional effects also substantially reduce
come tax system due to its deductions and exthe long-run gains. In considering the plausi-
emptions. The proportional consumption tax bility of the results, one should bear in mind
raises long-run output by over 9 percent. Thethat these changes are generally much more
implicit wealth tax generated by this reform radical than any U.S. fiscal policy change
reduces the welfare of the initial middle-aged enacted in recent memory. Moreover, the
and elderly. They respond to this and the in- structure of economic incentives and the dis-
crease in after-tax interest rates by consumingribution of resources are being altered in two
less and working more, which raises nationalways—by the policies themselves and by
saving and investment. The expanded capitatheir general equilibrium impacts on the time
stock and reduced fiscal burden make most ofpaths of factor prices. Hence, simple intuition
those alive in the long run significantly better about the expected magnitude of individual
off. However, eliminating tax progressivity responses is difficult to apply to the reforms
lowers the welfare of the poorest members ofbeing considered.

society.
The flat tax’s standard deduction alleviates I. The Model
some of the distributional concerns raised by
the proportional income and proportional A. Demographic Structure

consumption taxes. But this deduction in-

creases the tax rate needed to satisfy the gov- The model's agents differ by their dates
ernment’s intelemporal budget constraint. of birth and their lifetime labor-productivity
Consequently, long-ruautput rises by less than endowments. Every cohort includes 12 lifetime-
5 percent. Although the flat tax’s standard de-earnings groups, each with its own endow-
duction insulates the poor from welfare losses,ment of human capital and pattern of growth in
it hurts middle-income groups, especially in the this endowment over its lifetime. The lifetime-
short run but even in the long run. Its capital earnings groups also differ with respect to their
levy also hurts initial high-income elderly co- bequest preferences. All agents live for 55 pe-
horts. Those welfare losses must be set againgtods with certainty (corresponding to adult
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ages 21 through 75), and egetype generation K
is 1 + n times larger than its predecessor. At —d,— > TYBi% — Nbl
age 21, eacftype cohort gives birth to a cohort oz v
of the same type. Population growth is exoge-

nous, and each cohort is (£ n)2° larger than I, =<EL,

its parent cohort. ’ ’

B. Preferences and Household and
Budget Constraints _
aJ75,t = 0!
Eachj-type agent who begins her economic _
life at datet chooses perfect-foresight consump- wherer, is the pretax return to savinggs, are
tion paths €), leisure pathsl(), and intergen- inheritances received from parent,, is the
erational transfersh) to maximize a time- time endowmentp, are bequests made to each
separable utility function of the form of theN = (1 + n)?° children, and the func
tions T*(-) (with tax basesBLY as arguments)
determine net tax payments from income
. 1 s o1 sourcek = 1, ... ,K. All taxes are collected at
(1) U= —7 > 3521< sti;sa ” the household level, and the tax system includes
1— = [s-2 ' both a personal income tax and a business prof-
its tax. There are no liquidity constraints, so the

. assets in (2) can be negative, although terminal

1-3 wealth—the wealth left over after final period

— 1 ot bequests are made—must be nonnegative.
+ all P 175 4 354 JbJ y . T s . e . )
st+e-21 W05y sy An individual's earnings ability is an exoge

nous function of age, type, and the level of

labor-augmenting technical progress, which
In (1), « is the utility weight on leisurey is the  grows at a constant rate We summarize all
intertemporal elasticity of substitution in the lei- skill differences by age and type via an effi-
sure/consumption composite, apds the intra-  ciency parametesl. Thus, the wage rate for an
temporal elasticity of substitution between agent of typg and ages is wi, = elw,, where
consumption and leisure. The parametéris a  w, is the real wage at timé. The termel
j-type specific utility weight placed on bequests increases with age to reflect not only the accu-
left to each child when the agent dies, representingnulation of human capital, but also the techni-
a “joy of giving” bequest motive, a formulation of cal progress that occurs over the course of each
bequest preferences studied by Alan S. Blinderindividual's life; i.e., the values of) are set to
(1973) and others. The terfh= 1/(1 + &), where  establish a realistic longitudinal age-wage pro-
8 is the rate of time preference, is assumed to befile. To permit balanced growth without a fur-
the same for all agents. ther restriction of preferences (i.e., to keep the

Letting a5, be capital holdings for typg ratio of labor supply to labor endowment con-

agents, of ags, at timet, maximization of (1) stant in the steady state), we model the growth
is subject to a lifetime budget constraint definedin lifetime wages from one generation to the

by the sequence: next as growth in time endowment rather than in
. the wage rate per unit of time; that is, we
(2) aliieen assume that technical progress causes the time
endowment of each successive generation to
=(L+r)@,+d,) +w,(E,—1) grow at rater.® Thus, if EL is the endowment
> The relationship between, p, and the elasticity of 8 Both of these adjustments, to the slope of the wage

labor supply with respect to the current wage is discussed inprofile and to the time endowment, are needed to incorpo-
an unpublished Appendix, available upon request. rate the impact of technical progress on wage growth, the



578 THE AMERICAN ECONOMIC REVIEW JUNE 2001

of typej at ages and timet, thenEL, = (1 + age benefits are calculated according to the
A)EL,_ 4, foralls, t, andj. Becausd grows at  progressive statutory bend-point formula. Dis-
rate A from one cohort to the next, technical ability and Medicare benefits are provided as
progress imparts no underlying trendwe. lump-sum transfers. The OASI payroll tax is set
Children receive transfers, with interest, at at 9.9 percent and applied to wage income up to
the beginning of the period after their parentsa limit of $62,700. HI and DI tax rates are set at
make them. We restrict parental transfers t02.9 percent and 1.9 percent, respectively. Like
bequests, so thaty, = 0, for s # 75, and the OASI tax, DI contributions apply only to
g5, = 0, for s # 56. In the steady state, wages below $62,700. The HI tax, by contrast,
thereforeg’ = b’ for all j (with age subscripts is not subject to an earnings ceiling.

dropped for convenience). Benefits are scaled to reflect spousal and sur-
vivor benefits using distributional information
C. The Government provided in the 1997 OASDI Trustees Report.

We set the perceived marginal link between the

At each timet, the government collects tax OASI contributions and the OASI benefits at 25
revenues and issues dely, (,) that it uses to percent. The perceived effective OASI tax rate
finance government purchases of goods and seiis, thus, 7.4 percent—75 percent of 9.9 percent.
vices (G, and interest payments on the inherited Lump-sum HI and DI benefits are provided on
stock of debtD,). Letting ¢! stand for the fraction an equal basis to agents above and below age
of j-type agents in each generation, the govern-65, respectively.
ment’s official debt evolves according to:

D. Firms and Technology

12

() Dy + (L+n)t > ¢ Aggregate capitalK) and labor () equal
-1 the respective sums of individual asset and
labor supplies as indicated in equations (4)
75 K and (5).
x 3 (14 S TE
s=21 k=1 12 .
@) Ki=@Q+n'X ¢
:Gt+(l+rt)Dt. i=1
) 75
Government purchases are assumed to be either X > (1+n)"¢-2al, — D,

(&) unproductive and generate no utility to
households, or (b) be fixed and enter household
utility functions in a separable fashion. The 12
values ofG, andD; are held fixed per effective _ t j
worker throughout the transition path. Any re- 6) L=@+n'2e
duction in government outlays resulting from a
change in the government’s real interest pay- 75
ments is passed on to households in the form of —s-2) (=] _ |
a lower tax rate. X 2 (@+n o~ ).

The model also has a Social Security sys-
tem that incorporates Old-Age and Survivors
Insurance (OASI), Disability Insurance (DI),  Output (net of depreciation) is produced by
and Medicare’s Hospital Insurance (HI). Old- identical competitive firms using a neoclassi-

cal, constant-returns-to-scale production tech-

s=21

j=1

s=21

former because we assume that each cohort’s time endow-
ment is fixed at birth. See Auerbach et al. (1989) for a  ’ See Chapter 10 of Auerbach and Kotlikoff (1987) for a
detailed discussion of this approach. more detailed discussion.
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nology. In the base case, the aggregatgg) R, = 6Ak! ™.
production technology is the standard Cobb-
Douglas form: In general, tax systems treat new and existing

capital differently. Under the consumption tax,
new capital is permitted immediate expensing,
while existing capital receives no such deduc-
tion. Even under the existing income tax, the
whereY, is aggregate output (national income) combined effect of accelerated depreciation and
and@ is capital's share in production. However, the lack of inflation indexing makes the depre-
in later simulations, we do consider the impact ciation allowances per unit of existing capital
of a lower elasticity of substitution in produc- lower than those given new capital. We model
tion, o, using a constant-elasticity-of-substitution provisions that treat new and existing capital
(CES) function. differently using the mechanism of fractional

Another important aspect of the production expensing of new capital, at rate That is, we
technology is the assumption that it is costly to set z to account for the extent to which new
adjust the capital stock. Tax reforms, particu- capital faces a lower effective tax rate than does
larly those that eliminate the marginal tax on existing capital (witle = 1 under the consump-
capital income, can induce large increases intion tax). If i is the timet marginal tax rate on
demand for capital. The extent to which in- net capital income (i.e., the tax rate applied to
creased demand translates into more investeapital income net of expensing) then, given (7),
ment, rather than higher asset values, affectarbitrage between new and existing capital im-
both the efficiency of the tax reform and its plies that the latter has a unit value of
distributional consequences. We model adjust-
ment costs as convex, indeed as a simple quafg)
dratic function of investment:

(6) Y= AKIL Y,

g =(1- ZITF) +(1- T{()lp(lt/Kt)y

assuming that adjustment costs are expensed.
Equation (9) equals Tobin’g]. Note thatq
depends not only on the strength of demand for
with the quadratic term equal to 10, a value new capital (via the second term), but also on
consistent with the recent results of Jason G.the relative treatment of old and new capital.
Cummins et al. (1994). With convex adjustment Tax reforms typically affect both of these terms.
costs, investors will be induced to smooth out The arbitrage condition arising from profit
increases in investment, and the shadow price ofnaximization implies that the posttax return is:
new capital goods relative to their replacement
cost—Tobin’sg—will move in the same direc- (10)
tion as investmert. . (Re+0.54(1/K)) (L — 7f) + gy —

The competitive pretax, pre-expensing rate of o= O :
return to capital at time is given by the mar-
ginal product of capital (defined in terms of the In (10), the total return to capital includes its
capital-labor ratiok) after-tax marginal produtiplus capital gains.

(7) Cy)=[1+ O-Sw(lt/Kt)]lt

II. Calibration
8 The restriction of our model to a single composite

capital good means that we are unable to study the Much of our model’s parameterization is

differential revaluation of housing, equipment, plant, in- lativelv standard. E fi includ .
ventories, and other forms of capital arising from tax relatively stanaard. Exceptions include earnings-

reforms. The fact that the market values of particular ability profiles and the fiscal structure. We
capital goods may change to a greater degree than those

of others means that we may be under- or overstating

saving and labor-supply responses to tax reforms, partic- ° This equalsR,, as defined in (8), plus the reduction in
ularly if different capital goods are disproportionately proportional adjustment costs due the increase in the capital
held by particular age-groups and particular income stock. See Auerbach (1989) for a derivation of equations (9)
classes within those age-groups. and (10).
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TABLE 1—BENCHMARK PARAMETER DEFINITIONS AND VALUES

Symbol Definition Value
Preferences

a Utility weight on leisure 1.00

) Rate of time preference 0.004

v Intertemporal substitution elasticity 0.25

w Utility weight placed on bequests by income-cla3s

p Intratemporal substitution elasticity 0.80

Human Capital
ek Productivity of agent in income clagsat ages.

Demographics

n Population growth rate 0.01
N Number of children per adult, (¥ n)?° 1.22
o Fraction of agents of income clags
Technology
A Rate of technological change 0.01
i Adjustment-cost parameter 0.10
0 Net capital share 0.25
o Constant elasticity of substitution 1.00
Values of Fiscal Variables in Initial Steady State
— Debt service as fraction of National Income 0.0310
— Disability Insurance tax rate 0.0190
— Medicare (HI) tax rate 0.0290
— Social Security (OASI) tax rate 0.0990
— Social Security replacement rate
— Social Security marginal tax-benefit linkage 0.25
— Payroll-tax ceiling $62,700
T© Proportional consumption tax 0.113
™ Proportional capital-income tax 0.20
™) Progressive wage tax with deductions and
exemption8
7Y State proportional income tax less evasion adjustment 0.011
— Reduction of wage base from itemized deductfons 0.0755
— Reduction of wage base from fringe benéfits 0.1129
z Expensing fractioh 0.20

2 Calibrated in the initial state to match the level of bequests—as a fraction of mean
national income—in Fullerton and Rogers (1993 Tables 3—8), in 1996 dollars.

Pe! = 0.02,¢% = 0.08,¢' = 0.10 (3= i = 10), ¢** = 0.08, ¢*? = 0.02.

¢The statutory progressive bendpoint formula for 1996, scaled up by a factor of 2 to
account for the fact that other non-DI benefits (mainly spousal and survivors benefits) account
for 50 percent of all benefits paid (see 1996 OASDI Trustees Report Table 11.C7).

9The 1996 statutory tax function for a single individual with a deduction equal to $9,661
($4,000 standard deduction, $2,550 personal exemption,$2n850- N exemption for
dependents).

€ Total proportional base reduction above the standard deduction therefore equals 0.18845.

f Deductions for new investment above economic depreciation and adjustment costs.

turn first to these elements and then discuss A. Earnings-Ability Profiles

more familiar preference and technology pa-

rameters. Table 1 summarizes our selected The growth-adjusted earnings ability profiles
parameters. in equation (5) are of the form:
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" ability profiles (with group 12’s profile scaled

by the second vertical axis), adjusted to include
the effects of technical progress. Given our
*lo  benchmark parameterization, peak hourly wages
valued in 1996 dollars are $4.00, $14.70, and

1. «  $79.50 for individuals in classes 1, 6, and 12,

/\ respectively. More generally, steady-state an-
"1~ *  nual labor incomes derived from the model's
. /\ . assumptions and from the endogenous labor-

— T supply choices range from $9,000 to $130,000.
0 0 As discussed below, these calculations include
labor compensation in the form of fringe
benefits.

nings Ability in 1996 Dollars

Hourly Ear

FIGURE 1. EARNINGS-ABILITY PROFILES
B. Fiscal Structure
H | J Ig2 Ig3
(11) gl = efr T ilsTas s The model includes government purchases of
goods and services, government debt, and dis-
where, as discussed abowes the constant rate tortionary taxes. The level of government pur-
of technical progress. Values of thecoeffi- chasesG;, was chosen so that the benchmark
cients forj-type groups 1 through 12—in as- steady-state ratio of government purchases to
cending order of lifetime income—are based onnational income equals 0.211. The level of gov-
regressions fitted to the University of Michi- ernment debtD,, was chosen such that the
gan’s Panel Study of Income Dynamics, using aassociated real interest payments equal about
strategy similar to that in Fullerton and Rogers 3.1 percent of national income in the initial
(1993). The procedure involves (i) regressingsteady state. These values match the corre-
the log of hourly wages on fixed-effect dum- sponding 1996 values for combined local, state,
mies, cubics in age, and interactions betweernand federal government in the United States.
age, age-squared, and a set of demographic vari- The benchmark tax system in our initial
ables; (ii) using the estimated coefficients from steady state is designed to approximate the sa-
step (i) to generate predicted lifetime-wage pro-lient aspects of the 1996 U.S. (federal, state, and
files; (iii) sorting the data according to the local) tax and transfer system. It features a
present value of implied lifetime income, and hybrid tax system (incorporating wage-income,
dividing the sorted data into the 12 classes ac-capital-income, and consumption-tax elements)
cording to lifetime-wage income; and (iv) esti- and payroll taxation for the Social Security and
mating the coefficients of (11) from the Medicare program&! To adjust for tax evasion,
simulated data profiles of each of the 12 groups.we reduce income taxes by 2.6 percent. This
In sorting the data for steps (iii) and (iv), we adjustment is consistent with the degree of tax
divided the population into deciles. Groups 1 evasion reported in Joel Slemrod and Jon Bakija
and 12 comprise the bottom and top 2 percent 0f(1996). In the alternative tax-structure experi-
lifetime-wage-income earners, and groups 2 andnents we assume that evasion reduces the post-
11 the remaining 8 percent of the top and bot-reform tax base (income net of deductions and
tom deciles. Each other group constitutes 10exemptions) by the same percentage as before
percent of the population. For example, group 3the reform. This is a simplifying assumption
is the second decile of lifetime-wage income, that merits exploration in future research.
group 4 the third decile, and so on up to group We approximate the current U.S. tax system
1010 by specifying a progressive wage-income tax, a
Figure 1 presents the estimated earnings-

11 As the payroll tax in our model is used entirely to pay

for current benefits, we set the rate slightly below its 15.3-

19This procedure is described more fully in our unpub percent statutory rate to account for the portion of payroll
lished Appendix. taxes devoted to trust-fund accumulation. See Table 2.
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flat capital-income tax, a flat state income tax, capital and nonresidential capital is taxed at flat
and a flat consumption tax. rates of 6 percent and 26 percent, respectively.
Given that the U.S. capital stock is split evenly

1. Wage-Income Taxatier-The wage-income between these two forms of capital, the weighted
tax structure has four elements: (1) a progressiveaverage federal marginal tax rate on total capital
marginal rate structure derived from a quadraticincome is about 16 percent. Because of the differ-
approximation to the 1996 federal statutory taxence in treatment of new and existing capital,
rates for individuals? (2) a standard deduction of primarily in the nonresidential sector, U.S. capital
$4,000 and exemptions of $5,660 (which assumegaces a higher tax rate—roughly 20 percent for the
1.2 children per agent, consistent with the model’'scapital stock as a whole, according to Auerbach’s
population growth assumption); (3) itemized de- estimates. To incorporate these tax rates in our
ductions, applied only when they exceed themodel, we assume that all capital income faces a
amount of the standard deduction, that are a pos20-percent tax, but that 20 percent of new capital
itive linear function of income estimated from is expensed, thereby generating a 16-percent ef-
data reported in th8tatistics of Incom@nternal  fective rate on new capitaf. In addition to the
Revenue Service, 1998Jand (4) earnings-ability  federal taxation, both capital and wage income are
profiles that are scaled up to incorporate pensiorsubject to a proportional state income tax of 3.7
and fringe components of labor compensatibn. percent.

2. Capital-Income Taxatior-Since our model 3. Consumption Taxatior-Consumption taxes
has a single capital good, we need to calibratein the initial steady state reflect two elements of
marginal and inframarginal capital-income tax the existing tax structure. First we impose an 8.8-
rates based on the average values of these ratggrcent tax on consumption expenditures, consis-
taken across different types of U.S. capital. Here,tent with National Income and Product Account
we follow closely the calculations in Auerbach (NIPA) values for indirect business and excise
(1996), who reports that income from residential revenues, a substantial component of which are

state sales taxes. However, because contributions
to both defined benefit and defined contribution
2\We use a quadratic approximation rather than the PENSION plans receive consumption-tax treatment,
exact, discrete brackets to simplify the simulation problem. we add an additional 2.5-percent tax on household-
]E?Sit”gr 2 rdj:fgir;’t‘ig?]g"ihzx d(f)uzgtti?r’]‘v;'\'ngnis g?ntdsegxﬁ consumption expenditures to account for the indi-
lesadow wages at these kink points. This sim[?lification is rect taxatlon of Ie}bor compensation Iin the. form
particularly relevant because our household decision prob-Of pension benefits (Auerbach, 1996). This 2.5-
lem already has a kink point at the minimum taxable income percent tax replaces the wage tax that otherwise

level, and a potential corner solution at zero hours worked, would apply if pension contributions were taxed
both of which involve the calculation of shadow wage rates, ;
h . > as Income.
as well as a nonconvexity at the point where the Social
Security earnings ceiling is reached. These additional com-
plications are discussed below in the section that discusses C. Preferences and Technology
the solution of the model.

13 The data used in this estimation were taken from all Our initial choices for the remaining technol-

taxable returns in tax year 1993. The function was obtained .
by regressing deductions exclusive of mortgage interestogy’ preference’ and demographlc parameters

expense on the midpoints of reported income ranges. (Theal€ summari_zed in Table 1. The value ﬁ)nhe
deduction of interest expense on home mortgages was infure rate of time preference—about which there
cluded in our calculation of the capital-income tax rate, as is little evidence—is set equal to 0.004 to gen-

we will subsequently describe.) The regression yielded a et Al ;
coefficient of 0.0755 with aiR? equal to 0.99. erate a realistic value for the capital-output ratio

14 Benefits as a function of adjusted gross income (AGI)
were kindly provided by Jane Gravelle of the Congressional
Research Service and Judy Xanthopoulos of the Joint Com- '®The absence in our model of heterogenous capital
mittee on Taxation. Based on this information we regressedgoods means that we not only fail to capture the differential
total benefits on AGI. The regression yielded a coefficient of revaluation of different capital goods, but we also fail to
0.11295 with arkR? equal to 0.99. In defining the wage-tax capture the additional efficiency gains that may arise from
base, we therefore exempt roughly 11 percent of laborequalizing effective tax rates on different capital inputs, an
compensation from the base calculations. issue studied by Fullerton and Rogers (1993) and others.
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in the initial steady state. The values ¢f p,  which they exactly consume their full-time en-
and n are those in Auerbach and Kotlikoff dowment. The household’s budget constraint is
(1987). The intertemporal elasticityy, is set  kinked due to the tax deductions applied against
equal to 0.25, representing a relatively low de- wage income under the personal income tax. A
gree of substitution between consumption athousehold with wage income below the deduc-
different dates. While some studies in the liter- tion level faces marginal and average tax rates
ature have found higher elasticities, most haveequal to zero. A household with wage income
not. One possible reason is the presence ofbove the deduction level faces positive mar-
liquidity constraints and other factors that ginal and average tax rates. Due to the discon-
may mitigate the responsiveness of saving totinuity of the marginal tax rates, it may be
interest-rate changes. Our use of a low inter-optimal for some households to locate exactly at
temporal elasticity of substitution serves as anthe kink. Our algorithm deals with this problem
imperfect proxy for such factors. as follows. We identify a household that
We choosec, the utility function’s leisure chooses to locate at the kink in particular peri-
intensity parameter, such that, on averageods by evaluating each period’s leisure choice
agents devote about 40 percent of their availableand corresponding wage income above and be-
time endowment (of 16 hours per day) to labor low the kink. We then calculate a set of period-
during their prime working years (roughly ages specific shadow marginal tax rates from the
21-55). As discussed in the unpublished Ap-period-specific first-order conditions that put
pendix, the combined values of p (the intra-  such households exactly at kinks in each period
temporal elasticity of substitution), and in which being at a kink is optimal. This calcu-
generate labor-supply elasticities that are welllation of shadow tax rates for particular periods
within the range of empirical estimates. Still, as is simultaneous; i.e., a shadow tax rate in any
this range is fairly large, we also report results particular period will influence labor-supply
for values ofy andp that induce smaller behav- decisions in all other periods. The payroll-tax
ioral responses. The bequest weights in the util-ceiling introduces additional complexity by cre-
ity function, u!, are chosen to match bequestsating a nonconvexity in the budget constraint.
as a fraction of income in the initial steady state For those above the payroll-tax ceiling, the mar-
based on estimates by Paul L. Menchik andginal payroll-tax rate on labor earnings is zero.
Martin David (1982) reported in Fullerton and For each period, we evaluate the utility on both

Rogers (1993). sides of the nonconvex section and put house-
holds on the side that generates highest utility.
D. Solving the Model Aggregate variables of the model are solved

with a forward-looking algorithm that iterates
Following Auerbach and Kotlikoff (1987), on the capital stock and labor supply over the
we solve the model with a Gauss-Seidel algo-entire transition path. Initial guesses are made
rithm. The calculation starts with guesses for for (a) the time path of aggregate demands for
certain key variables and then iterates on thosecapital and labor, (b) each household’s shadow
variables until a convergence criterion is met. wage and tax rates at each age, and (c) the
The model’s identifying restrictions are used to endogenous tax rate (for which the program is
compute the remaining economic variables assolving), the payroll-tax rate, and Social Secu-
well as the updates for the iterations. The solu-rity and Medicare benefit levels. Given the ini-
tion involves several steps and inner loops thattial guesses of the time paths of all these
solve for household-level variables before mov- variables, the model calculates (a) the factor
ing to an outer loop that solves for the aggregateprices in each period that are consistent with the
variables including the time paths of capital use by firms of the aggregate inputs assumed to
stock and aggregate labor supply. be demanded, and (b) the remaining lifetime
The household optimization problem is sub- consumption and leisure choices for all income
ject to the constraint that leisure not exceed theclasses in each current and future cohort.
endowment of time [equation (2)]. For those Shadow wages and shadow taxes are calculated
households who would violate the constraint, to ensure that the time endowment and the tax
the model calculates shadow wage rates atonstraints discussed above are satisfied.
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TABLE 2—KEY VARIABLES IN THE INITIAL STEADY STATE AND U.S. DaTA

Model Empirical estimate and calculation

Concept Value Estimate Calculation (using NIPA unless indicated)

Composition of National Income (fraction)

Personal consumption 0.731 0.720 Personal consumption expenditunesising
services

Net saving rate 0.051 0.056 (National savirngcapital consumption allowance)/
NI

Government purchases 0.211 0.212 Consumption expenditug®ss investment for

federal (defense and nondefense) and state and
local — consumption of fixed capital

Tax Rates and Revenue

Average marginal wage tax 0.216 0.217 Auerbach (1996) based on the NBER TAXSIM
model.

Government revenue 0.239 0.239 Total receiptgontributions for social insurance
property taxes (state and local)

OASDHI tax 0.146 0.147 1996 tax rate is 15.3 which includes trust-fund

contributions equal to about 0.6.

The Capital-Output Ratio and the Pretax Rate of Return

Capital-output ratio 2.562 2.660 (1993 current-cost net stock of fixed reproducible
wealth — government-owned fixed capital)/1993
national income

Pretax rate of retufh 0.083 0.093 The 1960-1994 average of the sum of interest,
dividends, retained earnings and all corporate taxes
divided by the replacement value of capital stock
(Richard Rippe, 1995).

2Does not include the payroll tax.
b The social marginal rate of return (i.e., before corporate taxes).

Households’ labor supply and assets are thern this manner until the capital-stock and labor-
aggregated across cohorts and, within cohortsupply time paths converge; i.e., until the time
across lifetime-income classes for each periodpaths of factors demanded are consistent with
This aggregation generates a new guess for théhe time paths of factors supplied.
time paths of the aggregate supplies of capital
stock and labor supply. E. The Benchmark Equilibrium
In equilibrium, the factor-supply time paths
for capital and labor must equal their corre- Table 2 provides summary statistics for
sponding factor-demand time paths. Hence, tothe initial steady state. Given our parameter
form a new guess of the time paths of aggregatechoices, the model generates a pretax, pre-
factor demands we form weighted averages ofexpensing interest rate of 8.3 percéhta net
the initial guess and the supply time paths de-national saving rate of 5.1 percent, and a capital/
rived using the previous guess of the time path
of factor demands. The time paths of the tax
rate for which we are solving and the payroll- " This number is somewhat lower than the estimated
tax rate are also updated to meet the revenuel996 percent return to capital relative to replacement cost of
- . 9.3 percent listed in Table 2. In our model with nonzero
neutrality reqw_remer_wt and to_ preserve theadjustment costs, the before-tax interest rate determined by
pay-as-you-go financing of Social Security and expressions (9) and (10) differs from the return to capital,
Medicare benefits® The algorithm then iterates because market value differs slightly from replacement cost
[see (9)] and because the total return to capital accounted for
by the interest rate also includes the reduction in adjustment
costs brought about by additions to capital [see the numer-
16 Note that the Social Security replacement rate and ator in (10)]. Ignoring these two terms, the return to capital
absolute level of Medicare benefits are exogenous. itself, equal to the ternR in (8), is 9.7 percent.
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national-income ratio of 2.6. Consumption ac- itly. That said, the importance of bequests and
counts for 73.1 percent of national income, netinter vivostransfers for U.S. capital formation
investment for 5.1 percent, and governmentappears to have diminished through time be-
purchases of goods and services for 21.1 percause of the remarkable increase in recent dec-
cent. These figures are close to their respectiveades in the degree of annuitization of the elderly
1996 NIPA values. (see Auerbach et al., 1995).

The calibrated model’s initial economywide
average marginal tax rate on wage income is 1. Initial Tax Reform Simulations
21.6 percent, close to the figure obtained from
the NBER’s TAXSIM model reported in Auer- Table 3 summarizes the five tax reforms.
bach (1996). The average wage-income tax ratélable 4 presents simulations for all five reforms
equals 12.2 percent. For all individuals in the for the base case assumptions. In each of these
highest lifetime-income class (group 12), the simulations, our initial steady state is the same,
average effective marginal tax rate on laborcalibrated to the 1996 U.S. economy as de-
income is 29.2 percent. The highest realizedscribed above. Table 4 also presents variables of
effective marginal tax rate is 34.9 percent. Forinterest for this initial steady state and for three
lifetime-income class 6—whose members havetransition years—1997, 2010, and 2145—meant
peak labor earnings of about $35,000—the av-to illustrate short-run, medium-run, and long-
erage tax rate and average marginal tax rate areun effects. Subsequent tables, described in the
10.7 and 20.0 percent, respectively. For thenext section, present the results of sensitivity
poorest class (group 1), the corresponding rategnalysis involving preference and technology

are zero and 11.1 percefft. parameters.
In this initial steady state, bequest wealth (the
accumulated value of inheritances received A. A Proportional Income Tax

summed over all households) depends on the
age structure of bequest receipt. Our assumption Our first experiment replaces the progressive
that individuals receive bequests at age 56 istax on wage income and the proportional tax on
made primarily for simplicity*® With this as-  capital income with a proportional tax applied
sumption, and our calibration of bequests them-to all income. In addition, the proportional in-
selves to the data cited earlier, bequest wealttcome tax eliminates the major preferences in the
represents 30 percent of the capital stock. Thisfederal income tax, including the standard de-
percentage is smaller than that reported for 1974duction, personal and dependent exemptions,
for overall transfer wealth by Kotlikoff and itemized deductions, and the preferential tax
Lawrence H. Summers (1981). The percentagdreatment of fringe benefits. The last of these is
would, presumably, be larger had we assumedmplemented by decreasing the consumption
an earlier age of bequest receipt, but still is intax rate by 0.025 and subjecting all compensa-
rough agreement with the Kotlikoff-Summers tion to the new proportional income tax. The
findings concerning the amount of wealth gen-investment expensing rate remains at its initial
erated solely by bequests as opposednter  20-percent level.
vivostransfers, which we do not model explic-  The first panel in Table 4 summarizes the
aggregate results from this reform. The mar-
ginal tax rates required to satisfy the govern-
8 The average marginal rate for people with the lowest ment’s budget constraint stay close to 13
incolzne exceeds zero due to positive shadow tax rates inpercem over the entire transition path. This
Pet Seg(;ngglsey;r?ésécholz (1994) for a discussion of the value lies .far below bOt.h the 21.6-percent aver-
relative magnitudes of bequests ainder vivostransfers. ~ 89€ marginal rate applle_zd to Iabo_r Income and
While our choice of age 56 to receive inheritance seemsthe 16-percent rate applied to capital income in
reasonable, different ages could certainly be consideredthe benchmark steady state. National income
aed wes S e seoias e oSS bY 3.8 percent immediately and by 49
Irr;ltio. As this, in turn, would necessitatyewa recalli)brationpof percent ultimately. In the early years Of_ the
bequest preference parameters, the ultimate impact on ouffansition, these output changes are dominated
results would likely be small. by increased work effort associated with the
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TABLE 3—KEY ELEMENTS OF TAX REFORM EXPERIMENTS

Experiment Description

Proportional income tax Eliminate all tax-base reductions

Eliminate the standard deduction, personal exemption, exemptions for dependents,
itemized deductions, preferential tax treatment of all fringe benefits (the
consumption-tax treatment of pension and the deductibility of nonpension
benefits), and the deductibility of state income taxes at the federaldevel.

Flattening of tax rates

Replace progressive wage tax and proportional capital-income tax with a
proportional equal tax rate on wage and capital income. Eliminate double
taxation of capital income.

Proportional consumption tax Eliminate all tax-base reductions
Flattening of tax rates
Full expensing
Allow the deductibility of all new investment.

Standard flat tax Eliminate all tax-base reductions
Flattening of tax rates
Full expensing
Protection of housing wealth
Housing (including consumer durables) remain untaked.
Standard deduction
Allow for a deduction for a single individual equal to $9,500.

Flat tax with transition relief Eliminate all tax-base reductions
Flattening of tax rates
Full expensing
Protection of housing wealth
Standard deduction
Transition relief
All existing assets continue to receive depreciation allowahces.

X tax Eliminate all tax-base reductions
Preserve current-law progressive wage”tax
Capital-income tax set at highest marginal wage-tax rate
Full expensing
Protection of housing wealth

#Consumption tax treatment of pensions is eliminated by decreasing the consumption tax by 0.025 and subjecting all
compensation to the new proportional income tax.

b About 50 percent of the capital stock is composed of housing and consumer durables whose imputed rent is not taxed.
Hence, the proportional tax rate on capital income is set to half of the tax rate on wage income.

¢ As noted in Auerbach (1996 footnote 46), under current law and with current inflation, the present value of remaining
depreciation allowances per dollar of net nonresidential capital is approximately half the value of the assets. Allowing for
these depreciation allowances has the same impact as forgiving half of the cash-flow tax on existing assets. Hence, the
cash-flow tax on capital income is set to one quarter of the replacement proportional wage-tax rate.

d General-equilibrium effects and the constant government revenue constraint requires proportional shifts in the wage-tax
schedule (with an increase in the short run and a decrease in the long run). The average marginal tax rate is reported in
Table 4.

¢ Since the highest marginal wage-tax rate in the final steady state equals about 0.30, the capital-income tax is set equal
to 0.15.

lower marginal tax rates. In the long run, higher labor ratio produces a short-run increase in the
wealth levels mitigate some of the increase inbefore-tax interest rate and a short-run decrease
labor supply. However, the accumulated effectsin before-tax wage rate. The long-run increase
on the stock of capital from the reform more in the capital-labor ratio produces the opposite
than compensate for the reduced labor supplyeffects on factor prices. This reform’s initial
in the long run the capital stock increases by 5.6impact on the market value of our composite
percent. The short-run decrease in the capitalcapital good (measured via Tobintg is posi-
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TaBLE 4—BAse CAsSE ResuLTs FIVE TAX REFORMS

Net
National Capital Labor saving Before-tax Interest Normalized Tax
Year incomé stock supply* rate wagée' rate Tobin'sq  rate
1996  1.000 1.000 1.000 0.051 1.000 0.083 1.000 0.216
Proportional income tax 1997 1.038 1.002 1051 0.056 0.988 0.088 1.037 0.135

2010 1.044 1.030 1.050 0.054 0.995 0.083 1.028 0.131
2145  1.049 1.056 1.047 0.052 1.001 0.083 1.019 0.130
Proportional consumption tax 1997  1.044 1.010 1.063 0.073 0.987 0.079 0.960 0.142
2010 1.063 1.108 1.054 0.067 1.013 0.076 0.934 0.138
2145 1.094 1.254 1.046 0.059 1.046 0.073 0.906 0.127
Flat tax (standard) 1997 1.010 1.006 1.016 0.065 0.997 0.076 0.964 0.214
2010 1.022 1.059 1.013 0.061 1.011 0.078 0.958 0.211
2145  1.045 1.150 1.013 0.056 1.032 0.080 0.941 0.199
Flat tax (transition relief) 1997  0.995 1.003 0.994 0.059 1.002 0.081 1.001 0.241
2010 1.005 1.031 0.998 0.057 1.008 0.080 0.994 0.234
2145 1.019 1.083 0.998 0.055 1.021 0.078 0.983 0.226
X tax 1997 1.018 1.009 1.027 0.069 0.996 0.063 0.949 0.178
2010 1.031 1.076 1.019 0.064 1.014 0.077 0.910 0.177
2145 1.064 1.210 1.020 0.059 1.044 0.074 0.882 0.157

#Measured per effective labor unit and indexed with a value of 1.00 in 1996.
b Statutory federal rate; for 1996, this is the rate that applies to wage income.

tive, reflecting the increase in saving and de- '
mand for capital that results from two factors: ‘ "
the rise in short-run disposable income (due to ,,, l=-
higher labor supply) and, to a lesser extent .n \ e
(because it does not change much), the lowep N\ — .
marginal tax rate on capital income. The second; B
potential effect or, associated with changesin * ™ T e s
the relative treatment of old and new capital, is
small because the level of expensing has not ..
changed and the effective tax rate on capital o )
income has decreased only slightly (housing s *——————F————
capital is no longer exempt). ' Vear of Adulhacd, Relaive to Reform

Figure 2 shows the effects of the tax reform
on remaining lifetime utility for different gen-
erations by lifetime-income groufy.For ease of
exposition, the figure reports the utility gains
only for classes 1, 3, 6, 9, and 12. The horizon-reaches adulthood just prior to the regime shift,
tal axis of the figure lists the period the gener- 0 to the generation that reaches adulthood in the
ation enters the model—reaches adulthood—period of the shift, 1 in the following period,
relative to the period of the regime shift (period and so orf* The change in remaining lifetime
0). For example;-1 refers to the generation that utility is measured as the equivalent variation of

remainingfull lifetime income. In interpreting

29We focus on the welfare effects of tax reforms on thes-e n-umb-ers’ one should keep in mind t.hat
members of different income groups and generations, rather]CUII lifetime income mCI_Ude_S th_e Value_ of lei-
than on the overall efficiency change that might be calcu- SUre. In our model, full lifetime income is more

lated by aggregating such individual welfare effects. As our

model’'s disaggregation by income class is largely second-

ary in the context of an efficiency analysis, it seems unnec-

essary to repeat the extensive analysis of efficiency already 2*For members of the 55 transition generations, an in
provided in Auerbach (1996), based on the original AK dividual's age at the time of reform equals 21 minus the
model. number on the horizontal axis.

=
=4

=

FIGURE 2. REMAINING LIFETIME UTILITY :
PROPORTIONAL INCOME TAX
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than twice the size of remainiregctual lifetime e "
. . . 1.04

earnings. Hence, gains or losses will tend to be

larger if measured relative to either realized ,, — e ®

earnings or consumption.

In the long run, only members of lifetime-in- ¢ wy/~\~ -
come groups 8 through 12 experience increased ** \ T
utility from the proportional income-tax reform, *” T
the rise in aggregate output notwithstanding. The
main reason is that average tax rates increase for s
income classes 1 through 7 due to the loss of e
deductions and exemptions. In the short run, how- ™ T 0 T L o o s o r v h e o e e
ever, the oldest agents at the time of the reform are Vear of Adulthood, Relaive 0 Reform
slightly better off sincg the reform increases the FIGURE 3. REMAINING LIFETIME UTILITY -
after-tax return to capital. PROPORTIONAL CONSUMPTION TAX

B. A Proportional Consumption Tax
also generate a substantial short-run jump in the
Our proportional consumption tax differs from saving rate from 5.1 percent to 7.3 percent.
the proportional income tax by including full ex- However, as the initial negative wealth effects
pensing of investment expenditures. The govern-diminish over time and interest rates fall with
ment is now taxing income less domestic the growth in capital, the saving rate eventually
investment, which, in our closed economy, equalsrecedes to 5.9 percent. Fourteen years into the
income less saving, i.e., consumption. Formally,reform (in 2010), the capital stock (per effective
we specify the consumption tax as a combinationunit of labor) is 10.8 percent larger than its
of a labor-income tax and a business cash-flowinitial steady-state value, and output is 6.3 per-
tax. The second panel of Table 4 summarizescent larger. In the long run, the capital stock
aggregate effects. The first thing to note is theexceeds its initial value by 25.4 percent, and
4-percent drop ing—the value of the existing output exceeds its initial value by 9.4 percent,
capital stock relative to new capital. This drop strong reactions that permit the consumption tax
occurs even though the rate of investment surges;ate to fall over time, from 14.2 percent initially
because the impact of investment demandj@®  to a long-run 12.7 percent.
more than offset by the sharp increase in the tax Figure 3 shows that, despite the large aggre-
advantage of new versus old capital. This secondjate income gains, lower lifetime-income
effect constitutes the one-time effective tax ongroups are hurt by the reform. Although these
existing capital assets mentioned above. losses are not as large as those in the propor-
In the period just after the tax reform, labor tional income-tax case—indeed, several groups
supply increases by 6.3 percent, a higher effecswitch from being long-run utility losers to
than was observed under the proportional in-long-run utility winners—the regressive nature
come tax. This is because there are now addi-of the outcomes persists. The figure also reveals
tional factors at work beyond the reduction in welfare losses for initial rich elderly, who own
marginal labor-income tax rates. The rise in the lion’s share of the existing capital stotkn
after-tax interest rates (because capital incomecontrast, the initial poorest elderly gain from the
is now essentially untaxed) produces substitu-tax reform. There are two reasons. First, this
tion effects that encourage delays not only in
consumption, but also in leisure, impacts rein-
forced by _the negatl\(e wealth effect among income. These income effects will generally be positive and
those holding old capit&’ These two factors discourage saving, though the effect will be much smaller
than in the simple two-period life-cycle model with first-
period labor supply, in which only the future-consumption
term is present.
22There is also an income effect associated with the rise 23 Their welfare loss is less than the 4-percent capital

in interest rates, equal to the reduction in the present valueloss they experience on their holdings of capital, because
of future consumption less the present value of future labormuch of their welfare comes in the form of leisure.
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group consumes almost entirely out of Social
Security benefits, the real value of which are
unaffected by the change in asset values. Sec-'*
ond, this group also borrows against some of
their Social Security benefits prior to retirement, 3 1 #
and their slightly negative net worth in old age ¢ |/
shrinks in magnitude due to the policy-induced * '*
fall in the value of existing capital.

0.99

C. The Flat Tax

0.98

54 .49 -44 39 34 29 24 419 <14 9 4 1 6 11 16 21 26 31 36 41 46

Our flat-tax experiment modifies the propor- Vear of Adlthood, Relativ 0 Refora
tional consumption tax by including a standard _
deduction of $9,500. In addition, it fully ex- e
empts housing wealth—about half of the capital
stock—from taxation. Because policy makers
are unlikely to extend the capital levy to hous-  Figure 4 shows that the flat tax generates
ing, this exemption is an important step toward short-run utility effects that are similar to those
realism?* of the consumption tax. The long-run utility

As the third panel in Table 4 makes clear, the changes are bunched much more closely than
need to finance the standard deduction and taxhose of either of the proportional tax reforms.
exemption of existing housing increases the re-This reflects the flat tax’s attention to preserving
placement tax rates well above those of theprogressivity. Interestingly, the highest relative
proportional consumption tax. As a result, the gains are for the richest and poorest lifetime-
output effects under the flat tax are substantiallyincome groups, with the poorest gaining from
reduced relative to its proportional counterpart.the higher standard deduction and the richest
The long-run rise in the capital stock and level from the flattened marginal-rate schedule.
of output are, respectively, only 59 and 48 per- The utility changes for the richest and poor-
cent as large as those under the proportionakst lifetime-income groups also differ from
consumption tax. The labor-supply responsethose of the middle groups throughout the
is lower as well, reflecting the higher short- entire transition path. Group 12 benefits the
and long-run levels of marginal tax rates. The most from reduced marginal and average tax
revenue-neutral flat-tax rate equals 21.4 percentates. Group 1, which pays very little taxes
initially and reaches 19.9 percent in the long under either regime, benefits from the overall
run. The short-run impact on Tobintgsis quite  increase in wages. For those in income groups
similar to that of the proportional consumption 3 through 9, the marginal and average tax
tax, but this masks two offsetting effects. In- rates initially change little or even rise. This
vestment demand rises less under the flat taxstems from the revenue neutrality of the ex-
moderating the positive impact of this factor on periment, which requires a flat-tax marginal
g. On the other hand, as the flat tax exemptsrate that initially exceeds the prereform tax
much of existing wealth from the implicit tax on rates for some agents in the middle-income
old capital, it also moderates this factor's neg- classes in order to finance the lower tax rates
ative impact org. In the longer run, as the first at the top end. Those who belong to the
difference declines in importance (with net in- lifetime-middle-income range and enter the
vestment converging to zero in both instances)workforce close to the time of reform suffer
the second effect predominates, resulting in autility losses along the transition path. They
higher value ofg under the flat tax. face relatively high tax rates of 20 to 22

percent on labor income for 20 to 25 years of
their working life before the growth of the

24To impose the capital levy on existing housing would capital stock becomes fully effective. Once
require taxing current owners’ imputed rent and eventual th€ €conomy grows, though, tax rates fall and
sale proceeds. wages rise, which leaves group 3 better off
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and raises the lifetime utility levels of groups ™
6 through 9 to the point of indifference.
Neither the macroeconomic variables nor the

welfare effects of the flat-tax experiment are

substantially influenced by the existence of af
bequest motive. We repeated the simulation byﬁ
“turning off” bequests (setting the utility be-
quest weightw! = 0 for all j), simultaneously
reducing the rate of time preference slightly o
(from 0.004 to 0.002) to maintain the same

0.99

initial steady-state capital-output ratio. The re- = = 322910 5 4 16 U w62 2% 3 3% 4 4
sulting transition path was nearly identical to o et R

that just discussed, with the long-run increases FIGURE 5. REMAINING LIFETIME UTILITY !

in national income, the capital stock, and labor FLAT Tax (TRANSITION RELIEF)

supply equal to 4.6 (versus 4.5) percent, 15.3

(versus 15.0) percent, and 1.4 (versus 1.3) per-

cent, respectively, and no significant differencesmodeled by cutting the effective cash-flow

in the remaining initial steady-state computa- tax rate in half.

tions nor in the postreform changes in output or ~ As the fourth panel of Table 4 confirms, all of

welfare2® While it might seem surprising that the salutary long-run aggregate effects of the
eliminating bequests has so little impact, it standard flat tax are mitigated by the introduc-
should be remembered that bequests are modion of transition relief, which must be financed

eled here as basically another type of futureby permanently higher tax rates. The transition
consumption. Thus, the motivations for bequestrelief is, in some sense, excessive, in that the
saving and life-cycle saving are essentially thevalue of existing assets actually rises slightly in

same. the short run. Still, the capital stock increases by
over 8 percent in the long run, affording a
D. The Flat Tax with Transition Relief 1.9-percent rise in the long-run level of output.

Labor supply changes little following this tax
One important characteristic of consumption- reform, actually declining slightly below its ini-

tax reform is its treatment of existing assetstial steady-state level, reflecting both higher
and their owners. In contrast to the positive marginal tax rates (on average) and positive
welfare gains they receive under the switch towealth effects.
proportional income taxation, older, higher-  Figure 5, which shows the welfare effects of
wealth asset holders lose with the adoption ofthe flat tax with transition relief, differs mark-
the proportional consumption tax or the flat edly from Figure 4, which shows the effects
tax. Though these losses are moderated by thaith no transition relief. Transition relief re-
surge in asset demand that limits the declineplaces the small short-run welfare losses of the
in existing asset values, the presence of suclwealthier initial elderly with sizable welfare
losses may make transition relief for existing gains, and raises the welfare gains of all income
assets a political necessity. Our fourth exper-classes who are in their middle ages when the
iment adds transition relief to the flat tax by reform is begun. But these welfare gains come
extending prereform depreciation rules for at the cost of smaller welfare gains for certain
capital in place at the time of the tax reform. future generations and welfare losses for others.
Since the present value of depreciation allow- For example, with no transition relief, the long-
ances equals roughly 50 percent of the non-run rich (members of groups 12 alive in the long
residential capital stock, transition relief is run) experience more than a 1.6-percent gain in

welfare. But with transition relief, these gains

are cut nearly to zero. For middle-class house-

25Because of the extreme similarity to the simulation hOIdS alive in the Iong run, the concession to

just presented, the results for this experiment are not showriNitial wealth holders transforms the flat tax
separately in the table. from having essentially no impact to a roughly
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1.5-percent loser when measured in terms of its
welfare impact. Indeed, with the exception of
the very poorest and very richest members of
society, transition relief transforms the flat tax
into a bad deal for those alive in the medium
and long runs. This is critically important to
keep in mind in assessing calls for a flat tax.?
Many advocates of the flat tax favor transition
relief, apparently without sufficient understand-
ing that offsetting wealth effects are already
present, and that short-run relief undermines the > —777—7>—7/—>—7"——————————
results they claim the flat tax will achieve in the earof Adultood, Relatv o Refora

long run.

Mare Index

0.99

FIGURE 6. REMAINING LIFETIME UTILITY : X TAX

E. The X Tax
this proposal than for any other, suggesting that,

The X tax, using the present-law standardin the long run, it is—as intended—the least
deduction, maintains the progressivity of the disruptive in its distributional impact. All
present-law wage-tax schedule. It also sets thegyroups experience welfare gains of between 1
cash-flow tax rate equal to the highest marginaland 2 percent of full lifetime resources. In the
tax rate on labor income, in this case 30 per-short run, though, those in the highest income
cent?® An important reason for choosing equal class who are old at the time of the reform suffer
rates of tax on labor and cash flow under the flatthe largest welfare loss—reaching 2 percent of
tax was that doing so eliminates the incentive remaining lifetime resources—since they hold
for businesses to shift income. Under the X tax, the largest share of physical assets. The poorest
the cash-flow tax rate cannot equal all marginalelderly, on the other hand, actually benefit from
tax rates on labor income simultaneously, butthe capital levy since they live essentially on
setting it equal to the highest labor-income tax their Social Security benefits which are, in fact,
rate is nearly as effective, as most potentiala source of a slight amount of borrowing.
shifting would involve high-income executives
and business owners in the top labor-income IV. Sensitivity Analysis
bracket. However, an interesting byproduct of
this design feature is that it raises the levy on This section considers the impact of changes
old capital above that imposed by the basic flatin assumptions regarding three key elasticity
tax. This higher capital levy offsets the rise in parameters for two of the tax reforms just con-
marginal tax rates on labor income due to pro-sidered, the standard flat tax and the flat tax with
gressivity, for it reduces the present value of transition relief. In each instance, we make off-
revenue that labor-income taxes must raise.  setting parameter adjustments to maintain the

As shown in the bottom panel of Table 4, this correspondence between our initial steady state
reform produces large long-run output gainsand the benchmark economy. Table 5 presents
despite maintaining progressive wage taxation.the results of reductions in the production elas-
Only the proportional consumption tax gener- ticity of substitution between labor and capital,
ates larger long-run output gains. The long-rung, and the utility function’s intratemporal elas-
welfare effects of the X tax are progressive. Astticity, p, and intertemporal elasticityy.
shown in Figure 6, the long-run gains vary The first panel of the table presents simula-
inversely with lifetime income. However, the tions for the CES production function,
percentage gains across groups are closer for

1
(12) Y, = A[6K}! Yo+ (1 - o)L} Y110
26 Recall that marginal wage-tax rates are a linear func
tion of taxable labor income. The adjustments required to . . . L. .
maintain budget balance are implemented by changing thel thh the production el_aS“C|ty of substitu-
intercept of this function, while holding the slope constant. tion, o, is reduced from 1 (i.e., Cobb-Douglas)
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TABLE 5—SENSITIVITY ANALYSIS

Net
National Capital Labor saving Before-tax Interest Normalized Tax

Year incomé stock supply* rate wagée' rate Tobin'sq rate®
=028

1996 1.000 1.000 1.000 0.051 1.000 0.083 1.000 0.216
Flat tax (standard) 1997 1.009 1.006 1.014  0.064 0.994 0.077 0.967 0.215

2010 1.022 1.055 1.013  0.060 1.010 0.078 0.952 0.210

2145 1.043 1.136 1.015 0.056 1.032 0.078 0.936 0.198
Flat tax (transition relief) 1997 0.994 1.003 0.993  0.059 1.000 0.081 1.000 0.241

2010 1.004 1.029 0.998  0.057 1.007 0.080 0.993 0.234

2145 1.018 1.075 1.000 0.054 1.020 0.081 0.982 0.226
p=04

1996 1.000 1.000 1.000 0.049 1.000 0.086 1.000 0.213
Flat tax (standard) 1997 1.008 1.006 1.013  0.063 0.998 0.081 0.971 0.213

2010 1.016 1.057 1.005 0.059 1.013 0.081 0.953 0.211

2145 1.028 1.136 0.996  0.055 1.033 0.078 0.935 0.203
Flat tax (transition relief) 1997 1.001 1.003 1.002  0.057 1.000 0.084 1.005 0.235

2010 1.007 1.033 1.000 0.055 1.008 0.083 0.995 0.227

2145 1.015 1.080 0.995 0.054 1.021 0.082 0.987 0.225
y=0.1

1996 1.000 1.000 1.000 0.051 1.000 0.083 1.000 0.216
Flat tax (standard) 1997 1.007 1.003 1.010 0.057 0.998 0.075 0.947 0.211

2010 1.007 1.019 1.004 0.054 1.004 0.082 0.932 0.217

2145 1.013 1.038 1.005 0.053 1.008 0.081 0.928 0.213
Flat tax (transition relief) 1997 0.990 1.000 0.986  0.050 1.003 0.077 0.974 0.239

2010  0.985 0.985 0.984  0.047 1.000 0.083 0.965 0.244

2145 0.969 0.920 0.983  0.049 0.983 0.088 0.975 0.256

#Measured per effective labor unit and indexed with a value of 1.00 in 1996.
b Statutory federal rate; for 1996, this is the rate that applies to wage income.

to 0.8, a reasonable alternative value to our baseters y and p. It is therefore important to
case assumptiofl. As one would expect, the determine how sensitive the results presented thus
lower elasticity of substitution means that the far are to reasonable variations in these parame-
before-tax interest rate falls by more as capitalters. In each case, because we pose the question in
accumulates, somewhat dampening the capitaterms of whether tax reform migFdil to produce
accumulation incentive. Thus, while the long- welfare and income gains, we considanaller
run interest rate is 8.0 percent in the base case&alues of these elasticity parameters, which reduce
for the standard flat tax displayed in Table 4, it the degree to which agents react to improved
is 7.8 percent in the corresponding run in Tableincentives. However, one can use these simula-
5 for ¢ = 0.8; the long-run gain in the capital tions to infer the effects of raising or p. The
stock is reduced from 15.0 percent to 13.6 per-second panel of Table 5 presents results for each
cent. However, these differences, as well asof the two flat-tax variants, with the value of the
those in other variables, are small. The sameintratemporal elasticity of substitutiop, reduced
conclusion holds for the case of transition relief. from 0.8 to 0.4. The bottom panel covers the same
As discussed above, there is considerable untwo reforms, this time with the intertemporal
certainty about the “correct” values of the param- elasz'gcity of substitutiony, reduced from 0.25 to
0.1:

27 As we reduce the production elasticity, we also change
the capital intensity parametef, from 0.25 to 0.312, and
multiply the production efficiency parameté, by 0.962. It 28\We adjusts to —0.08 to preserve the initial capital-
is a matter of simple algebra to show that these two changeutput ratio when changing. However, when changing,
ensure that the levels of capital and labor and the wage andve adjust the labor intensity parameterto 0.2, in order
interest rates in the initial steady state are the same as for thalso to maintain the appropriate share of labor supply in
base case with Cobb-Douglas production. total labor endowment.
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The experiment with a smaller intratemporal creases in output from replacing the current
elasticity of substitution looks quite similar to U.S. federal tax system with a proportional con-
the flat-tax case under our benchmark paramesumption tax. For our base case, output would
terization (in Table 4) in the early stages of the rise eventually by more than 9 percent. For
transition path. However, in the long run, the middle- and upper-income classes alive in the
decreased willingness to substitute higher condong run, this policy is a big winner. But older
sumption for leisure results in a decline in ag- transition generations suffer from the imposi-
gregate labor supply relative to the higher tion of an implicit capital levy, and low-income
elasticity case. The smaller increase in laborindividuals, even in the long run, suffer a sig-
supply contributes to a smaller increase in thenificant loss as growth fails to compensate for
level of saving (even though the savimgte is  the decline in tax progressivity.
similar) and capital accumulation. As a result, The flat tax, which modifies the basic con-
capital growth is smaller as well and, although sumption tax by exempting housing wealth
real wage growth is similar to before, the slower from taxation and by providing a large wage-tax
growth in both labor and capital makes income deduction, improves the welfare of lower-
growth smaller as well, only 2.8 percent in the income individuals in the long run, but at a cost
long run, instead of 4.5 percent. The relative of more than halving the economy’s long-run
impact is similar when transition relief is added. output rise, to 4.5 percent for the same eco-

The effects of the smaller intertemporal elas- nomic assumptions. Even then, this reform
ticity of substitution are greater, because thisleaves initial older generations worse off. Insu-
change reduces the responsiveness not only dhating them through transition relief, in the form
labor supply, but of consumption as well. Thus, of maintaining present-law depreciation allow-
in addition to the smaller labor-supply responseances on existing capital, further reduces the
just observed, we also see a smaller increase itong-run output increase—to just 1.9 percent.
the saving rate. As a result, short-run and long- Other reforms produce similar trade-offs.
run output gains are even smaller than in theSwitching to a proportional income tax hurts
second panel of the table. Under the pure flatcurrent and future low-lifetime earners but helps
tax, output rises by just 1.3 percent in the long everyone else. The X tax, which combines
run; with transition relief added, long-run out- consumption-tax and progressive wage-tax ele-
put actually falls by 3.1 percent. Thus, there is ments, makes everyone better off in the long run
no guarantee that a realistic consumption taxand raises output by even more than the flat tax.
reform—the flat tax with transition relief—will  But this reform harms initial older generations

raise output in the long run. who face an implicit tax on their wealth. Fur-
ther, with smaller but still plausible labor supply
V. Summary and Conclusion and saving responses to tax changes, the poten-

tial gains and hence the scope for trading off
Proponents and opponents of fundamentalefficiency for equity are reduced. Indeed, the
tax reform wrestle with the same question: Are last reform considered, a flat tax that offers
the gains to the winners worth the costs to thetransition relief, actually reduces output in the
losers? The answer involves value judgmentslong run for a low intertemporal elasticity of
that go beyond economic science. But forming substitution. Presumably, this is not what pro-
one’s judgments requires knowing what funda- ponents of tax reform have in mind.
mental tax reform will do to the economy andto  Thus, the view formed on the basis of our
its current and future participants. This paper model is that fundamental reform of the current
tries to provide a better sense of those outcomed).S. tax structure offers the possibility of sig-
by simulating fundamental tax reform in a nificant macroeconomic expansion and welfare
much-improved version of the Auerbach- gains for many, but not without true sacrifice by
Kotlikoff model—one that considers intra- as certain groups. Adjustments that attempt to pre-
well as intergenerational equity and one that isvent adverse distributional effects yield much
closely calibrated to U.S. fiscal institutions and more modest aggregate effects. While we have
tax policy. not sought to identify more complicated poli-
The model predicts significant long-run in- cies that shield all losers from sacrifice, our
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findings do suggest that such policies, if they Wiliam G. Gale, eds.Economic effects of
exist, are likely to yield much smaller output  fundamental tax reformWashington, DC:
increases than those of policies that provide no Brookings Institution Press, 1996, pp. 29-73.
such relief. Auerbach, Alan J.; Gokhale, Jagadeesh; Kot-
While we have adapted our model to accom- likoff, Laurence J.; Sabelhaus, John and Weil,
modate many of the key issues that arise when David N. “The Annuitization of Americans’
considering tax reform, there are some that we Resources: A Cohort Analysis.” National Bu-
have not addressed. In treating the economy as reau of Economic Research (Cambridge,
closed, we may have overstated the depressing MA) Working Paper No. 5089, April 1995.
impact of additional capital accumulation on the Auerbach, Alan J. and Kotlikoff, Laurence J. Dy-
rate of return and, hence, understated the poten- namic fiscal policy Cambridge: Cambridge
tial welfare and output gains from tax reform, a  University Press, 1987.
conclusion consistent with the open-economyAuerbach, Alan J.; Kotlikoff, Laurence J.; Hage-
simulations presented by Auerbach (1996). mann, Robert P. and Nicoletti, Giuseppe:The
Additional gains may also accrue under any Economic Dynamics of Ageing Population:
of the tax reforms considered here as a result of The Case of Four OECD CountrieSJECD
the more uniform treatment of different types of Economic StudiesSpring 1989, (12), pp. 97—
capital and different sectors of production. 130.
There may also be welfare gains from tax sim- Blinder, Alan S. “A Model of Inherited Wealth.”
plification arising through reduced costs of Quarterly Journal of EconomicdNovember
compliance and enforcement. Gains from both 1973,87(4), pp. 608—-26.
of these sources, though, would depend on theBradford, David. Untangling the income tax
reformed tax system maintaining not only its Cambridge, MA: Harvard University Press,
reduced rates and broader base, but also its lack 1986.
of special-interest provisions that exist under Congressional Budget Office (CBO)‘Comparing
the current tax system and could arise under at Income and Consumption Tax Bases.” CBO
least some of the alternatives we have consid- paper, July 1997.
ered. Finally, as discussed recently by William Cummins, Jason G.; Hassett, Kevin A. and Hub-
M. Gentry and Hubbard (1997), the distribu-  bard, R. Glenn. “A Reconsideration of Invest-
tional and efficiency effects of tax reform might ment Behavior Using Tax Reforms as
change somewhat in a richer economic model Natural Experiments.Brookings Papers on
incorporating variation in risk and rates of re-  Economic Activity 1994, (2), pp. 1-59.
turn, for one would then need to consider the Engen, Eric M. and Gale, Wiliam G. “The Ef-
risk-sharing aspects of different tax systems and fects of Fundamental Tax Reform on Sav-
the extent to which the capital levy of the con- ing,” in Henry J. Aaron and William G. Gale,
sumption tax hit not only the quasi-rents of eds., Economic effects of fundamental tax
existing capital, but also true economic rents. A reform Washington, DC: Brookings Institu-
challenging task for future research is to deter- tion Press, 1996, pp. 83-112.
mine the relative importance of these factors. Fullerton, Don and Rogers, Diane Lim. Who
bears the lifetime tax burd@nWashington,
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