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INTRODUCTION

On January 17, 1997, the staff of the Joint Committee on Tax-
ation (“JCT staff”) hosted a symposium entitled “Modeling the Mac-
roeconomic Consequences of Tax Policy.” This symposium pre-
sented the results of a year-long modeling experiment by econo-
mists noted for their work in developing models of the U.S. econ-
omy. The purpose of this experiment was to explore the predictions
of & variety of models regarding the macroeconomic feedback effects
of major changes in the U.S. tax code with a focus on evaluating
the feasibility of using these types of results to enhance the U.S.
budgeting process.

The modeling experiment focused on two generic proposals to re-
structure the U.S. income tax system: (1) a broad-based unified in-
come tax, and (2) a broad-based consumption tax. Several modelers
ran multiple simulations of these proposals to examine the effects
of transition rules, monetary policy, and international capital flows
on the analysis.

The participants in the modeling project are recognized for their
work in this area and were drawn from the academic, commercial,
and government sectors. The modeling participants were:

Roger E. Brinner, Executive Director, DRI Inc./McGraw-Hill
Eric Engen, Senior Economist, Federal Reserve Board of Gov-
ernors
Jane G. Gravelle, Senior Specialist in Economics Policy, Congres-
sional Research Service

Dale W. Jorgenson, Professor of Economics, Harvard University

Laurence J. Kotlikoff, Professor of Economics, Boston University

Joel L. Prakken, Chairman, Macroeconomic Advisers, LLC

Gary Robbins, President, Fiscal Associates, Inc.

Digrf%f-e Lim Rogers, Principal Tax Analyst, Congressional Budget

ice

Kent Smetters, Associate Analyst, Congressional Budget Office

Jan Walliser, Assistant Analyst, Congressional Budget Office

Peter J. Wilcoxen, Assistant Professor of Economics, University
. of Texas, Austin .

John G. Wilkins, Principal, Coopers & Lybrand, LLC

This pamphlet! describes the modeling project, presents JCT
staff observations on the tax model simulation results and possible
future use of macroeconomic tax models, and includes the sympo-
sium papers submitted by the modelers and two discussants? and

1This pamphlet may be cited as follows: Joint Committee on Taxation, Joint Comumittee on
%‘gggtzon Tux Modeling Project and 1997 Tax Symposium Papers {(JC5-21-97), November 20,

2 Discussants were Charles L. Ballard, Professor of Economies, Michigan State University; and
David Reifschneider, Chief of Macroeconomic and Quantitative Studies, Federal Reserve Board,
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the comments of the four JCT Revenue Estimating Advisory Board
members 3 who participated in the symposium.

3Michael J. Boskin, Professor of Economics, Stanford University and the Hoover Institute;
Robert D. Reischauer, Senior Fellow, the Brookings Institution; Harvey S. Rosen, Professor of
Economics, Princeton University; and Joel Slemrod, Professor of Economics, University of Michi-
gan.



I. OVERVIEW

Role of the Joint Committee on Taxation in the budget
process b

As set forth in section 8022 of the Internal Revenue Code of
19886, one of the duties of the Joint Committee on. Taxation (“JCT™
is to investigate the operation and effects of the Federal system of
internal revenue taxes. A second mandate established in supple-
mentary budget process legislation to the Congressional Budget
and Impoundmenti Control Act of 1974 is that the JCT be the ex-
clusive provider of revenue estimates to Congress of tax legislation
“enacted or considered.” The Congressional Budget Office (“CBO”)
reports those estimates to the relevant committees, including the
House and Senate Budget Committees, for the purpose of helping
them determine Budget Act points of order.* Budget rule deter-
minations require yearly, “point” (single measure), revenue esti-
mates within the time frame or “window” for which budget projec-
tions are required. ' - S

Review and updating role

In accordance with these duties, the JCT staff continuously re-
views and updates its methodologies for estimating the revenue im-
plications of proposed tax law changes. Included in this process is
the consideration of economic behaviors that can significantly affect
Federal revenues. The scope of these behavioral factors generally
has been limited to microeconomic effects in the JCT analysis. Ex-
amples include an acceleration of capital gains realizations in re-
sponse to reductions in capital gains tax rates, and increases in
consumption of gasoline in response to a reduction in the motor
fuels tax. _ ' ' ' .

The JCT has not, in general, included economic effects that re-
late to the overall macroeconomy—known as macroeconomic ef-
fects. Macroeconomic effects include: changes in gross domestic
product (“GDP”) which can affect the size of various tax bases such
as for income and indirect business taxes; changes in interest rates =
resulting from changes in the supply and demand for credit which
can change the shares of earned and unearned income within na-
tional income, the net flow of interest, dividends, and traded goods
from abroad, and the flow of government interest payments to the
private sector; and changes in employment and inflation which can
affect payroll receipts and tax brackets.5 The rationale for this lim-

ited scope is twofold: (1) the majority of the provisions considered '

4The JCT’s budgetary role as established in section 201 of the Congressional Budget Act is
as follows: “For the p ses of revenue legislation which is income, estate and gift, excise, and
payroll taxes (i.e., Social Security), considered or enacted in any session of Congress, the Con-
gressional Budget Office shall use exclusively during that session of Congress revenue estimates
provided to it by the Joint Committee on Taxation.” ]

5 Also, these macroeconomic imtﬁacts may affect governiment spending such as entitlement pay-
ments, but these are not within the purview of the JCT. -

(3)
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by the JCT staff are narrowly constructed and are unlikely to have
measurable macroeconomic effects; and (2) there has been substan-
tial uncertainty about the magnitude, and on occasion the direc-
tion, of macroeconomic effects of more broadly designed policy
changes in the first few years after enactment.6

Recently, however, there has been increased interest in major tax
restructuring proposals. In addition, the JCT staff has been asked
for revenue estimates covering an extended budget period. Both of
these developments have helped to raise interest in incorporating
macroeconomic effects in budget and revenue analysis.

In January 1995, the issue of whether the JCT's estimating
methodology should be revised to include macroeconomic aggre-
gates was the subject of a joint hearing of the House and Senate
Budget Committees.” The consensus of the expert economists at
the hearing was that economists have not yet developed models of
the economy that can predict the timing and magnitude of macro-
economic effects with enough accuracy to justify including them in
revenue estimates. It was generally agreed that it would be inad-
visable to try to incorporate macroeconomic effects into revenue es-
timates without further study and experimentation.

As part of its review and updating roles, the JCT announced
plans in the spring of 1995 to make further explorations of the fea-
sibility of incorporating maecroeconomic effects in revenue esti-
mates. In a May 18, 1995 letter to the Chairmen of the House
Committee on Ways and Means and Senate Committee on Finance,
the JCT Chief of Staff announced a number of initiatives. In par-
ticular, the JCT staff would secure access to various outside macro-
economic models to assess their usefulness in performing macro-
economic analysis of tax law change. (A copy of the letter to the
Chairman of the House Committee on Ways and Means appears in
Appendix A; an identical letter was sent to the Chairman of the
Senate Committee on Finance.) This pamphlet reports on one step
in this process, in which outside researchers were asked to apply
their models to two generic tax restructuring proposals, and to re-
port their findings as they relate to budget scoring matters.

¢8ee Joint Committee on Taxation, Discussion of Revenue Estimation Methodology and Proe-
ess (JCS-14-92), August 13, 1992,

7 See Joint Committee on Taxation, Methodology and Issues in the Revenue Estimating Process
(JCX~2-95), January 23, 1995,



II. THE MODELING PROJECT
A. Project Design

Revenue estimates are projections of the change in receipts to
the Federal Government due to proposed tax law changes. Revenue
estimates provided to Members of Congress by the JCT staff are
used in the budget process to gauge the compliance of proposed tax
legislation with yearly revenue targets set forth by Congress as
part of its budget resolution process. The JCT staff designed the
modeling project described in this pamphlet to advance the under-
standing of the potential accuracy and speed with which estimates
of the macroeconomic effects of tax policy changes can be produced.

In April 1996, the JCT staff invited a group of academic, com-
mercial, and government economists to participate (pro bono) in the
modeling project.® Participants included Roger E. Brinner, DRV
McGraw-Hill (“DRI”); Eric Engen (“E—~G”), Federal Reserve Board
of Governors; Jane G. Gravelle, Congressional Research Service
(“Gravelle”); Dale W. Jorgenson, Harvard Univesity (“J-W”); Lau-
rence J. Kotlikoff, Boston University (“AKSW”); Joel L. Prakken,
Marcroeconomic Advisers (“MA”); Gary Robbins, Fiscal Associates
(“Robbins”); Diane Lim Rogers, CBO (“F-R”); Kent Smetters, CBO
(“AKSW”); Peter J. Wilcoxen, University of Texas (“J-W”); Jan
ngllilsgr, CBO (“AKSW™); and John G. Wilkins, Coopers & Lybrand
(“ 1M,

The goal of the project was to identify sources of variation in pre-
dicting the effects of a major change in tax policy on the level of
national output and on other macroeconomic variables. Most of the
participants in this project had already used their models to simu-
late some form of consumption-based tax reform. They had in their
earlier work, of course, made their own assumptions about both the
exact nature of the tax restructuring and the accompanying fiscal
and monetary environment. In order to isolate the similarities and
differences in results arising from the structures and assumptions
of the different models, JCT staff worked with participants to
standardize both the restructuring proposals to be simulated and
the accompanying fiscal and monetary “framework” assumptions.
This working group developed two generic tax restructuring propos-
als that could be simulated by all participants, along with several
variations from these proposals that several sub-groups could also
estimate (described in detail below in “IL. B. Income Tax Restruc-
turing Proposals”). In addition, the JCT staif and the participants
agreed on a set of common assumptions about the paths of State
and local and Federal Government spending, monetary policy, and
government deficits (described in detail below in “II. C. Common

8 Biographical summaries for those miodelers who participated in the JCT Téx_ Sympoéiu:ﬁ ap-

pear in Appendix B,
(5)
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Framework Assumptions”) to be followed, as closely as possible, in
all the simulations.

JCT staff and the modelers met three times to define the propos-
als, to formulate a framework for the simulations, and to discuss
preliminary results. The working group also developed prototype
tables for displaying the results of the different simulations in a
common format, in order to facilitate cross-model comparisons. In
general, the output of the simulations reported the effects of the
tax restructuring proposals on levels of national production (GDP),
investment, capital stock, employment, wages, and interest rates
that were projected to result from the implementation of the tax
proposals. These effects, a subset of which are summarized in ta-
bles appearing in Part IV, are reported as changes in the level of
these variables relative to their projections under a current law
“baseline” economy. _

The work culminated in a JCT Tax Symposium on January 17,
1997, which was open to the public. A paper reporting key model
features and highlighting simulation results was presented by each
modeling group. Two economists who had not been involved in the
modeling project, but who are knowledgeable about the types of
simulations being done, were invited to comment on the results
presented by the participants. In addition, four economists who are
members of the JCT Revenue Estimating Advisory Board con-
ducted a panel discussion of the lessons of this project for incor-
porating macroeconomic effects in revenue estimating. Part VI of
this pamphlet contains the papers presented by the participants
and discussants, as well as transcripts of the remarks by the JCT
Advisory Board mem:bers. L

B. Income Tax Restructuring Proposals

Modeling participants agreed to simulate two types of tax re-
structuring proposals: a broad-based unified income tax and a con-
sumption tax. Depending on modeling capabilities, the participants
could simulate the consumption tax as either a value-added tax
(“VAT”) or as a consumption-based “flat” tax. This choice was pro-
vided in order to minimize the burden on participants whose mod-
els had not been originally configured to simulate one or the other
of the consumption tax proposals. The two variations were designed
to have economically equivalent tax bases. The proposals were as-
sumed to become effective beginning January 1, 1997. Simulations
were to be extended into the future for 10 to 50 years, depending
on the capability of the model. '
1. Unified income tax = = R e

The unified income tax proposal includes three types of change
to the tax code: (1) integrating the corporate and individual income
taxes; (2) broadening the tax base; and (3) flattening the individual
income tax rate schedules. SEe et e e

The corporate and individual income tax systems is integrated by
repealing the taxation of dividend income and excluding from cap-
ital gains the pro rata share of retained éarnings’in the taxable in-
come of corporate stockholders. This insures that corporate income
is treated the same as other income by the tax system (i.e., subject
to only one level of tax).
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The tax base is broadened by (1) repealing all personal itemized
deductions and personal tax credits, and replacing them with a tax
credit calculated as the product of the calculated flat rate and the
taxpayer’s tax credit base;® and (2) eliminating present-law deduc-
tions and exclusions for non-wage compensation, including em-
ployer-paid contributions for health insurance, pension plans,
Keogh, and section 401(k) plans, life insurance, parking, meals, and
contributions to payroll tax, as well as employee contributions to
iridividua.l retirement arrangements (“IRAs”) and section 401k}
plans. : :

The tax rate schedule is “flattened” by levying a single tax rate
on all taxable income of both individuals and corporations. The tax
rate is generated in the simulations to maintain a path of govern-
rgnint spending and deficits outlined in the fiscal assumptions

elow, : -

2. Consumption-based tax

Both consumption tax alternatives replace the present-law indi-
vidual and corporate income tax systems. The consumption tax al-
ternatives provide the same special tax credit to individuals that
is provided for the unified income tax proposal described above, ex-
cept, of course, that the credit rate is set equal to the tax rate de-
rived in the consumption tax simulations. L _

The first consumption tax alternative imposes a subtraction-
method VAT on the excess of the value of sales of goods and serv-
ices over certain business expenses for domestic businesses enter-
prises. Eligible expenses include the cost of business inputs from
other enterprises, including purchages of property (specifically, tan-
gible capital investments excluding land), and a carryforward of net
operating losses (“NOLs”) generated on or after the effective date
for the new tax system. No deduction is allowed for employee com-
pensation or interest expense. No interest accrues on NOL
carryforwards. The VAT is applied to sales to non-profits and gov-
ernments. This proposal also imposes a special tax assessment, at
the VAT rate, on the compensation paid by State and local govern-
ments, and non-profit institutions.10

The second consumption tax alternative, the consumption-based
flat tax, in theory, falls on the same base as the VAT. The cnly dif-
ference between the two forms is that under the flat tax, wages
paid are deductible by the employer and taxable to the wage earner
at the flat rate. As under the unified income tax and the VAT, non-
wage compensation is not deductible by the employer. Compensa-
tion paid by non-profits and government entities is subject.to the
special assessment described above.12 . N

9The tax c¢redit base is the smaller of the individual taxpayer’s wages and self-employment
earnings or $10,000 plus $5,000 for each dependent of the taxpayer (the present-law rule provid-
ing that a dependent could not claimed by more than one taxpayer would be retained). Thus,
a married couple is comprised of two individuals taxpayers and therefore, could have a tax cred-
it base of up to $20,000, plus $5,000 for each dependent. :

10 The Federal Government also would be subject to this tax in theory, although here the tax
would represent both a receipt and an expenditure of equal magnitude, and would, therefore,
not have any net budget effect. . .

11 The ability of businesses to use the full value of their expensing deduction differs substan-
tially between the flat tax and the VAT, Under the VAT, the tax base of each taxable establish-
ment is substantially greater than its flat tax counterpart because the business-level tax base
would include the full amount of value added by labor which, under the flat tax is taxed on

Continued
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.To ensure, for comparison purposes, that the tax bases of the al-
ternative consumption taxes conform with each other as much as
possible, certain elements of the two consumption taxes are as-
sumed to be identical. For example, both versions would impose a
border tax on imports and exclude exports from taxation, an ap-
proach that is often applied in VAT proposals but is not typically
applied in flat tax proposals. Both assume the same standard in-
come tax credit system, a typical component of flat taxes but un-
usual for VAT systems: As a consequence, neither proposal matches
any existing legislative proposal.

3. Transition relief o ..

Without transition relief, major tax proposals may have large
disruptive macroeconomic effects during the tramsition from one
tax system to the next. For example, a switch to a consumption tax
would end depreciation deductions for capital in existence prior to
the tax law change (“existing” capital), and consequently would
raise the tax burden on owners of this capital. Thus, transition re-
lief for those most heavily burdened by a tax law change often is
incorporated in actual tax restructuring legislation. Transition re-
lief, however, can slow the effects of the proposed tax change and
delay and reduce the macroeconomic impacts. Because of the im-
portance and likelihood of transition relief, several participants ran
consumption tax simulations with and without transition relief to
provide information about the short- and long-run consequences of
including transition relief in tax restructuring. g .

In the interest of promoting uniformity in assumptions, JCT staff
provided a common set of proposals for transition relief: (1)
present-law depreciation deductions for existing investments are
retained; (2) deductions for NOL carryforwards that pre-date 1997
are retained; and (3) certain interest payments retain their
present-law tax treatment.1?2 Several participants were unable to
incorporate this type of transition relief in their models and instead
simulated a fax on wages only which approximates the exemption
of all existing capital from taxation, a more generous transition
rule. :

C. Common Framework Assumptions

Where possible, participants followed a common set of assump-
tions designed by the JCT staff and participants about the levels
and paths of government spending, the deficit, monetary policy,
and tax rates, as described below. In many cases, deviations from
the common assumptions were assessed to have little substantive
effect on the outcomes of the simulations. However, for some, it
was determined that the deviations could have a significant impact

on the magnitude of the final results.

a personal basis. The result is that the flat tax gives rise to a substantially larger amount of
new NOLs compared with the VAT. However, most of the simulation models in the JOT groject
did not attempt to simulate the role of NOLs on a going-forward basis. This omission has at
least two effects on the flat tax simulations: (1) the simulated tax base tends to be understated;
and (2) the cost of capital tends to be understated because delayed use of an NOL is an implicit
inereasge in the cost oF capital when NOL carryovers do not acerue interest.

12 Under this rule, interest expense would continue to be deductible and interést income would
continue to be taxable to the recipient for interests payments on any underlying debt instrument
that was issued prior to January 1, 1997,
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Assumptions for Federal taxes and outlays

JCT staff requested that, for the period from 1996 through 2005,
modelers replicate present -law baseline deficits and government
outlays projected by the CBO in The Economic and Budget Outlook
Update, published in August 1995. For years subsequent to 2005,
both government outlays as a percentage of GDP and the deficit as
a percentage of GDP were to be held constant at their 2005 levels.

While most of the models were calibrated to the National Income
and Product Accounts (“NIPA”), which include measures of govern-
ment activity, several models used indexes especially created for
the model and did not have the ability to incorporate an explicit
government deficit. Models that were not capable of matching the
CBO projections attempted to maintain the relationship between
the GDP, government spending, and the deficit in roughly the pro-
portions used in the referenced CBO forecast. This would substan-
tially control for variations due to differing assumptions about gov-
ernment fiscal policy. Even for those models that required a bal-
anced budget assumption, the key assumption was that the real
deficit remain unchanged between the present -law baseline simula-
tion and the tax policy simulations.

Tax rate determination

The tax rates for the alternative restructurmg proposals were not
provided by the JCT staff, but are endogenous to the simulations;
they are set to maintain “deficit neutrality” relative to present law.
That is, it was assumed that the Federal Government provides the
same levels of real services plus real transfers that are provided in
the present-law baseline, and that real tax revenues are just suffi-
cient to fund these expenditures less the present-law deficit, ad-
justed for inflation. This was done in order to distinguish the mac-
roeconomic effects of tax policy changes from those due to a change
in the deficit. .

Note that tax revenues here include the payroll tax; any increase
in aggregate wages due to either higher wage rates or more hours
worked will directly increase the tax base for the payroll tax. As
a result, the deficit-neutral rate for the replacement tax will be
lower because of any additional revenues raised by the payroll tax.
This effect was significant in many of the simulations.

Unlike other Federal outlays, it is anticipated that the real inter-
est expense of servicing the Federal debt will fluctuate in the re-
structuring simulations, not because of changes in the deficit, but
because of changes in the interest rate applied to the Federal debt.
For example, if tax restructuring reduces interest rates, then the
tax rate in each year is lowered to offset for the induced savings
in Federal interest outlays.

Over the span of the projection period, tax rates are adjusted to
retain this deficit neutrality roughly on a year-to-year basis. How-
ever, to allow for possible significant fluctuations in revenues dur-
ing the first five years after tax restructuring, budget neutrality
could be relaxed to achieve cumulative budget neutrality by the
end of the fifth year. It was expected that such fluctuations would
be likely to occur in the models (C-L, DRI, MA) that incorporated
demand fluctuations in their simulations. This phenomenon proved
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to have substantial influence on the short-run results of these mod-
els. (See Part II. D. for a discussion of the design of these models.)

State and local taxes

Because the simulations were intended to model the incremental
effects of Federal tax changes, JCT staff initially asked the mod-
elers to assume that State and local tax systems would not be
~changed to mirror changes in the Federal tax structure. To comply
with this assumption as well as to neutralize the macroeconomic
impacts of State and local taxation and expenditure policy, mod-
elers forced their simulated State and local sectors to maintain the
same fiscal surpluses as in their baseline projections by adjusting
State and local spending and revenues. In particular, they adjusted
to a changing revenue base by changing outlays and/or all taxes
and fees proportionately. As with the Federal deficit targets, State
and local surplus targets were adjusted to retain this surplus neu-
trality roughly on a year-to-year basis. To allow for possible signifi-
cant fluctuations in GDP during the first five years after tax re-
structuring, this surplus neutrality could also be relaxed to achieve
cumulative neutrality by the end of the fifth year.

However, the F-R and J-W did not have separate sectors for
State and local governments and they were unable to follow this
assumption. To the extent that lower tax rates induce significant
behavioral responses within these models, the lowering of rates in
the State and local sector may significantly overstate the mag-
nitude of the economic consequences that are attributable to the
Federal tax restructuring alone.13

Monetary policy

The modelers assumed that, both under the present-law baseline
and under the proposals, the Federal Reserve Board (“Fed”) pur-
sues a policy of stabilizing unemployment at the lowest rate that
is consistent with price stability. This assumption was specified to
minimize the effects of short-term demand disruptions. It is rel-
evant only to the three models in which unemployment is allowed
to vary. In these models, Fed attempts to stabilize unemployment
did not completely eliminate short-run economic unemployment
fluctuations. For those models that incorporated such fluctuations,
the JCT staff asked for separate simulations showing the effects of
ghlanging monetary policy reaction regimes aimed at achieving sta-

ilization.

Role of the rest of the world

The response of international capital flows may significantly af-
fect the timing and amount of domestic savings and investment
that result from changes in the U.S. tax system. It was apparent
during working group meetings that there was little agreement
among participants as to what this response is likely to be, and
even less ability to vary assumptions about this response within
many of the models. With the exception of MA and DRI, the models

13 Several participants, including those who modeled only one government sector, maintained
that significant Federal tax reform would by necessity engender significant State and local re-
form, and therefore modeling changes in both would yield a more accurate projection of economic
consequences. :



