Western University

Scholarship@Western

Centre for the Study of International Economic Centre for the Study of International Economic
Relations Working Papers Relations
1984

Regression or Progression: The Taxing Question of
Incidence Analysis

John Whalley

Follow this and additional works at: https://ir.lib.uwo.ca/economicscsier wp

b Part of the Economics Commons

Citation of this paper:

Whalley, John. "Regression or Progression: The Taxing Question of Incidence Analysis." Centre for the Study of International
Economic Relations Working Papers, 8429C. London, ON: Department of Economics, University of Western Ontario (1984).


https://ir.lib.uwo.ca?utm_source=ir.lib.uwo.ca%2Feconomicscsier_wp%2F111&utm_medium=PDF&utm_campaign=PDFCoverPages
https://ir.lib.uwo.ca/economicscsier_wp?utm_source=ir.lib.uwo.ca%2Feconomicscsier_wp%2F111&utm_medium=PDF&utm_campaign=PDFCoverPages
https://ir.lib.uwo.ca/economicscsier_wp?utm_source=ir.lib.uwo.ca%2Feconomicscsier_wp%2F111&utm_medium=PDF&utm_campaign=PDFCoverPages
https://ir.lib.uwo.ca/economicscsier?utm_source=ir.lib.uwo.ca%2Feconomicscsier_wp%2F111&utm_medium=PDF&utm_campaign=PDFCoverPages
https://ir.lib.uwo.ca/economicscsier?utm_source=ir.lib.uwo.ca%2Feconomicscsier_wp%2F111&utm_medium=PDF&utm_campaign=PDFCoverPages
https://ir.lib.uwo.ca/economicscsier_wp?utm_source=ir.lib.uwo.ca%2Feconomicscsier_wp%2F111&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/340?utm_source=ir.lib.uwo.ca%2Feconomicscsier_wp%2F111&utm_medium=PDF&utm_campaign=PDFCoverPages

-)

ISSN  0228-4235
ISBN  0-7714-0565-0

CENTRE FOR THE STUDY OF INTERNATIONAL ECONOMIC RELATIONS

WORKING PAPER NO. 8429(>

REGRESSION OR PROGRESSION: THE TAXING QUESTION

OF INCIDENCE ANALYSIS

- -

Department of Economics Library

John Whalley AUG 3 1984

University of Weetern Ontario

This paper contains preliminary findings from research work
still in progress and should not be quoted without prior
approval of the author.

DEPARTMENT OF ECONOMICS
THE UNIVERSITY OF WESTERN ONTARIO
LONODN, CANADA
N6A 5C2



/=

REGRESSION OR_PROGRESSION: THE TAXING QUESTION OF

o S = P S P S T S W Y Y S S VS ST T S S P P S0 S P T S TS e P Pooen P S OSSN S T S e P T T TP Y S o et S

INCIDENCE ANALYSISI i

Depertment of Ccoramics Library
Jonhn Whalley
UNIVERSITY OF WESTERN ONTARIO o 1988
LONDON, ONTARIO NEA SC2 AUG 3 19/
nstract University of Western Ontario

In recent years thinking on broad directions for tax reform
has been influenced by the perception that the tax system does
little to redistribute irncowe. This view can be largely traced to
the results of a number of tax incidence calculations which
allocate taxes amonpg income grouos using detailed armual data and
a ranpe of assumptions as to how various taxes are or are not
shifted. While the key role of incidevice assumoticnms in these
calculations has been recopnized Tor some time, only limited
atterntiaon has beer given to the imolicit modelling involved.
Beyond issues with sales ang excise taxes recentiy raised by
Browning, the treatment of savings, whether canital iwvecome bears
taxes (including part of personal taxes), and the treatment of
human caosital are identified here as also cuantitatively
important. Depending on the treatment acopted for each, the tax
system can anpear as sharoly orogressive or regressive. When
combined with variations in results which Ffollow from tne choice
of income conceont, these issues suggest that considerabdbly more
ambipuity may exist as to what realistic tax burcens from these
exercises are than has hitherto been recognized. Many of the
issues raised suppest using a cifrferent aporoach to incidence
analysis and later sections discuss recent attemots to develon rew
research directions, especially as regarcs lifetime ircicence.

June 19284

1 This paper is based on the Harold Ivmis L.ecture oresented
to the Canadianm Ecovvmics Association, May 26-89. 1384,
Guelph. The lecture reoorted Joint work by the author and
France St-Hilaire, which formed tne basis for the earlier
working paper by St.-Hilaire and Whalley ((i982). I am
grateful to my co-—author both for allowing this Jdoint work to
be so extensively used in the lecture and for comments on
drafts. I am also grateful to seminar grouns at Stanford,
Queen’s, Western Ontario anc Yale and to Michael Parkin for
heloful comments. The Social Scierce and Humanities Research
Council, Ottawa has orovided financial susport for the
research work on which the oaser is bdDased.
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Who bears the burden of taxes? In recent years the percention
that public financiers have developed as to the redistributive
effects of the tax system is based orimarily on rumerical
calculations of arnual tax incidence.l While it is widely
apreed that net redistribution inmvolving expenditures and taxes
may be of more interest than tax irciderce alore, and that
lifetime rather than armual incidence calculatiors may be more
anoropriate, these calculations have heen influential in framing
tax reform initiatives. The policy significance of these
calculations rather than their rationale in terms of econcomic
theory provides the main motivation for the discussion in this
pager.

As usually summarized in punlic fFinarce texts, the major
finding from these studies is that the tax system does very little
ton redistribute income. Tnis paosr argues that iF avrual
incidence calculations are to be relied on for policy analysis
there may well be more uncertainty as to the redistributive
impacts of the tax system than has hitherto been recopnized. The
treatmert of sales and excise taxss raisea by Browning (1978) and
Browning and Johnson (1982) (s only one of a rumber of
comglicating issues which can be ivntrvacuced into these
calculations. Denending on the treatment acopted for each, ard the
way they interact, the tax system can anpear as either sharnly
grogressive or regressive. Many of the orobhlems raised are endemic

to all attemots to oroduce arrual ratner thanm lifetime ivciderce
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calculations. Results from a recernt attemot by Davies, St—-Hilaire,
and Whalley (1984) along these lines are summarized in a

concluding sectiorn.

IT  Tax_Incidence Calculations Based on Annual Data

Arrmal tax incicdence calculations focus on five key tax
groups; incone, corporate, sales and excise, proberty, and social
security. @ Each is treated as having souwrces side and/or uses
side effects.3 Three main income sources oear thne burden of
taxes; caoital ircome, labour ivcome, and transfers. In armual
data, transfers are heavily concentrated in the lower tail of the
income distribution, and caocital ivcome iv the uoner tail due to
the presence of retirees. Labour income is closest of the three
series to being orcoorticornal to irncone. Desewndive uoom wnether a
tax is allocated on the sources sice to caonital income, labour
income, transfers, or to ivncome in general, a oragressive or
regressive effect can result.

On the uses side the key feature is differential savings
rates by income range. Since around 48 percernt of household
savings are concentrated irm the toon 12 percert of the ircome
distribution, taxes which are treated as being borne according to
consumotion produce regressive ircidence effects. 4

Incidence estimates for whole tax systems are based on a
senarate calculation for each tax by income range. In
combination, these yield an averare total tax rate Tor each income

range. Redistribution fraom the tax system is evaluated by

examining the pattern of averape tax rates.
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An especially important set of calculations are those by
Pechman and Okner (1974) who use a detailed merged data file of
approximately 87,200 1966 U.S. irncome tax returns and 30, 002
households in the Survey of Ecormmic Opnoortunity data file.
Alternative incidence calculations are reported reflecting
cifferent shifting assumptions. They conclude that regressive and
progressive taxes in the tax system rouchly offset each other and
suggest that this finding is little affected by the choice of
variant in the calculation.

This Fechman—-0krer cowclusion, referred to here as the
Proaportionality Hypothesis, is widely cucted and has been a major
element in tax reform debate in tne U.S. This same theme also
appears in other studies. Musgrave and Musgrave (1982), for
instance, use a set of assunotioms close to Pecnman—Okrner®s least
mrogressive variant along with a different cata set and arrive at
similar conclusions.

In work on Canada, Gillesnie (1982) faxwes a somewhat
different approach ivn thalt ne stresses wnet %iscal incicence (the
value of bernefits by income range from goverrment @xlenditures,
less taxes) rather that simply tax incicewvce. In his tax incidence
analysis he largely limits himself to a single set of shifting
assumptions and importantly uses a different income covicept
feom Pechmnarn-0kner. He reaches the conclusion that the tax system
is "regressive aver the poorest 36 nercent of all family units and
mildly regressive over the uaser income classes" (o, 17@). The
exclusion of transfers in the income concent is a magor factor in

exnlaining these results.



In more recent work, the Prooortionality Hyootheses has been
stronply eriticized, most wotably by Browning (1978) and Browning
and Johvison (1978). The-main difference relative to Pechman-0Okner
lies in their treatment of sales and excise taxes and in the
income covncept they use.S Browning and Johnson argue that uses
side effects due to different savirgs rates by income largely
disappear when savirgcs out of lifetime rather than annual income
are considerec. They therefore only consider the sources side
effects of indirect taxes, oaintivip out that since transfers are
largely indexed for changes in t-e orice level only factor incomes
can bear their burdevr. The corcentration of trarsfers in the lower
tail of the irncome distributior, and savings in the upner tail
means that sales and excises are sipnificanmtly oropressive rather
than regressive in Pechrarn—~Okrner. This charnge is evougn to
oraduce a pattern of average total tax rates which is
progressive.

This Browning-Jonnson argument stresses bow crucial the
shifting assumptions used im the incicdence literature are to an
understanding of ircidernce results. im Table 1. the hkey
assunptions used in these calculatiorns are summarized, along with
an indication as to which produce oragressive or regressive
incicderce results.

As can be seen from Tadle i, the major areas of disagreement
centre on the corporate, orogserty, and sales and excise taxes. The
income tax is uniformally treated as paid by income recipients and
is progressive due to increasing averare tax rates. Sacial

security and related contributions are treated oredominantly as a



Table 1

Literature Incidence Assumntions
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gl & Taxes and Shifting Assumptions 8al « o o 4
- A) Individual Income Tax: (not shifted) allocated
P to taxpayers according to income taxes paid AR ANARAK)
B) Corporation Income Tax:
- to capital income in general v
~ 1/2 to capital income in general; 1/2 to dividends v
(stockholders) . __ .
- 1/2 to capital income in general; 1/2 to total Y
consunption .
= 1/2 to capital income in general; 1/2 to factor Y
income
= 1/2 to dividend income; 1/2 to total consumption. v
C) Property Taxes:
1) on land
P - to capital income in general Vi v
P - to landowners 4
P - to capital owners v
P - 1/2 to capital income in general; 1/2 to factor /
income.
ii) on structures and improvements
P - to capital income in general v v
R = to shelter and consumption v J
P -« 1/2 to capital income in general; 1/2 to factor '4
income.
D) Sales and Excises
- to consumers of taxed goods Vv iv
- to factor income ViV
E) Social Security
i) on employees
- to employee compensation VIvVIv V]V
i1) on employers
- to employee compensation ViV v
- 1/2 to employee compensation; 1/2 to consumption v
-« 1/2 to employee compensation; 1/2 to factor '
income. .

1. B/J refers to Browning and Johnson (1979).
2. P/0 refers to Pechman and Qkner (1974).

3. Gillespie refers to Gillespie (1980).

Note: The first column of the table indicates whether a particular
shifting assumption results in a progresive (P), regressive (R)
or ambiguous (A) pattern; ambiguous being when two opposite
patterns.occur across income classes,
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payroll tax on labour and, outsife of the lower tail of the income
distribution, are regressive due tao the ceilings an

contributions. Corporate and prooerty taxes are repressive if
treated as shifted "forward” to consumers, but orogressive if
assumed shifted "backwards" to recivients of canital income. €
Corporate taxes are even more propressive if assumed borrne by
canital income snecific to taxed industries rather tham capital
income in pereral, because of lipght tax treatment of widely held
housing capital. In some literature, this motivates the use of
dividends rather than all capital income (which includes
dividernds) as a more orocressive distributive series for
allocating corporate taxes. Sales and excise taxes are regressive
if borne by consumers, and proagressive if borrne by recivients of

factor incomes.
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The role of shifting assumpitions in tax ircicence
calculations based on annual data is discussed inm later sections
in which a series of alterrnative calculations For Carnada are
redorted. These are all based on & microconsistent cemand,
arduntion, and tax data set for Canada for 1973, originally
constructed for ceneral ecuilibrium tax nolicy modelling
(Bt-Hilaire and Whalley [19831). This data is used to renroduce
the main features of the literature inciderce calculations
referred to above,. Aiternative snifiing assumnitions are then
adopted and different implicit mocdels used o demomstrate the

sensitivity of incidernce cormciusions.
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Table 2 veports income and ocutlay data by household income
range and highlights some of the more important features of these
data as they relate to the distributive series used ivn annual
incidence analysis. Capital income is heavily concentrated in the
too tail of the ivcome distributicorn., Transfers as a fraction of
income are considerably higher in the lLower income ranges (as
stressed by Browning and Johnsorn). The factor intensity of
ror—Eransfer income is higher in favouwr of capital ivncome in the
iower inecome ranges, reflecting the sresernce of retirees. Saviwngs
are concentrated in the top tail of the income distribution. Data
are aiso reoorted on income fully taxasle by income range, and
ircome tax payments by income rance.

Incidence calculations have beern made using this data, (Table
3) for five different cases corrgsponding to shifting assumotions
and ivncome conceosts used in various literature calculations. Under
the Pechman—-0Okrer most propressive incidence assumptions (the
first onarel of Tahle 3), thnere is some orogressivity in averange
tax rates which rise from 23 percent to 34 percent, but in the
least progressive variant (the second narel of Tadle 3) tax rates
only rise from 27 to 83 percent. In botn cases, the income tax is
ogressive while the sales and excise taxes are regressive. The
major chance between these cases lies in the treatment of the
covoorate and oroperty taxes, both of wnich charnge from
progressive to regressive. This reflects tne difference between
forward shifting to corsumers, and sackward snifting to canital

irncome.

The Gillespie cerntral case calculations use a measure of
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Table 3

Alternative Incidence Calculations Using Incidence Assumotiéns
' and Income Cenq_pts PromInent fn tEe Eitera;ure

{Income ranges ZSor Canadian ‘Households in 1972 dollars, ‘all tax rates are in ncrcontagc")

Under 6,500- 7,500- 8,500- _10,000- 11, 500- 16,000- 25,000 and
Income Classes 96,500 7,500 8,500 10,000 11,500  16.000 25,000 over
Pechman and Okner's ‘Most Progressive Assumptiéns
¥rsonal Income Tax 1.4 3.7 5.7 7.9 9.0 11.4 13.4 12.5
orporate Income Tax 2.6 3.0 2.7 2.1 2.1 1.7 2.4 7.5
roperty Tax 2.5 3.3 2.8 2.2 2.6 2.1 2.9 6.6
ales and Excises 13.9 12.3 12.1 11,7 11.5 10.4 9.2 5.6
ocial Security 2.3 3.8 5.0 4.6 3.9 3.5 2.6 1.7
roduction Tax .2 .1 .1 o2 2 2 2 .l
S5TAL ALL TAXES 22,9 26.1 28.4 28.6 29.3 29.4 30.7 33.9
. Petkman and Oknef's'Least Progressive Assumptions
irsonal Income Tax 1.3 3.6 5.6 7 7 8.8 11.1 13.2 13.2
orporate Income Tax 4.1 4.0 3.8 3.3 3.5 3.1 3.2 4.6
woperty Tax 5.8 6.7 5.9 4.6 3.9 3.5 3.2 3.0
ales and Excises 13.6 12.0 11.8 11.4 11.3 10.1 9.1 5.9
Ccial Security 206 305 4.4 401 306 3.3 207 1'9
roduction Tax .2 1 1 .1 o2 o2 .2 .1
CTAL ALL TAXES 27.6 30.0 31.6 3.3 3l.4 31.3 31.5 28.9
Gillespie's Central Case Assumptions Using "Bread Income ‘
srsonal Income Tax 5.8 7.5 9.8 11.3 12.1 14.5 16.6 15.9
ovrporate Income Tax 18.8 7.9 6.4 4.7 4.2 3.5 3.4 6.8
foperty Tax 25.9 14.1 10.3 6.8 5.4 4.6 4.0 3.7
«les and Excises 59.6 25.3 20.7 16.8 15.6 13.3 11.4 7.2
acial Security 9.7 7.8 8.5 6.6 5.2 4.5, 3.3 2.1
'roduction Tax 1.0 .3 o2 2 .3 .3 .2 .1
OTAL ALL TAXES 120.8 62.9 55.8 46.4 42.8 40.7 38.9 35.8
Browning and Johnson's Competitive Assumptions
rsonal Income Tax 1.4 3.8 5.8 7.9 8.9 11.3 13
>rporate Income Tax 2.7 3.4 2.9 2.2 2.6 2.1 2,3 12:?
roperty Tax 2.7 3.4 2.9 2.2 2.6 2.1 2.9 6.6
4les and Excises 3.5 6.6 7.7 8.7 9.1 9.4 9.7 10.0
scial Security 2.4 3.9 5.1 4.6 3.9 3.5 2.6 1.6
‘oduction Tax .1 .1 1 2 "2 .2 o2 :2
JTAL ALL TARES 12.8 21,2 24.4 25.8 27.3 28.6  ¢3L.4 37.4
Browning and Jahnson's Alternative Assumptions
‘rsonal Income Tax 1.5 3.8 5.8 7.8 8.9 11.1 13.1 12.8
srporate Income Tax 2.1 3.0 3.0 2.8 3.1 2.9 3.4 5.4
‘operty Tax 2.1 3.1 3.0 2.9 3.1 2.9 3.4 5.4
iles and E{01ses 2.0 6.6 7.7 8.7 9.1 9-5 9.7 1000
cial Security 3.4 3.4 4.3 4.0 3.5 3.3 2.7 2.1
‘oduction Tax .1 .1 1 .2 o2 2 2 2
STAL ALL TAXES 1.2 19.9  23.9  26.4 27.9 29.9  32.4 35.8
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broad income which excludes transfers, and nroduces a repressive
pattern of tax rates for the bottom tail of the income
distribution. The only progressive tax is the income tax.

The Erowning and Johnson comoetitive assumotions are similar
to the Pechman—-0krner most prooressive variarnt, with the notable
exceontion of sales and excises. In their comoetitive case,
averape total tax rates by income rance are progressive,
irvereasing from 12 to 37 percent. Browrning and Jonnsorn’s
alternative assumptions incoroorate a cdegree of forward shifting
of coroorate and oronerty taxes, which imolies that their burden
falls fully on all factor incomes sirce transfers are assumed
indexed. Their conclusion tnat the tax system is orogressive is
larpely unaltered.

To snaow the sensitivity of incidevce results both to the
shifting assumptioms chosen, and the concent of income used later
sections examine a rumoer of variations arouna a single set of
central case assumptions to show how thne tax system can be to
annear as either orogressive or regressive. The assumotions used
in this central variant are cdeliberateiy keot simple to highlipht
this sensitivity issue. The indivicual ivcome tax is assumed borre
by income recipients with rno uses side effects. Capital ivncome is
assumed to bear the burdern of coroorate and oronerty taxes,
irrespective of in which industries canital is used; an assumption
of a lovng-run ecuilibrium gsituation with intersentorally mobile
capital. Sales and excise taxes are borve on the uses side in
orooovtion o taxed consumotion. Social security taxes are borne

by labour income.
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The irnciderce results imolied by these assumntions are
reported in Table 4. Total tax rates increase from 7.5 percent to
43 percent, showing a mild degree of progressiorn intermediate to
the two Pechman-Okrer cases reported earlier. Income tax rates
reflect average tax rates by ircome range and are progressive.
Incidence of the corporate and orooerty taxes reflects the capital
irncome distribution. Iincreasing savings rates by income range
produce a repressive nattern sales and excise tax rates. Recause
of ceilings on armual contributions for social security taxes tax

rates beyond the lowest income rances are repressive.

IV Making the Inciderce Calculation Frooressive

Because an imolicit rather than exnlicit model is used in
incidence analysis based on armual data, thne choice of shifting
assumptiorns to a large extent determines the conclusion,
Urnfortunately this is the case, irressective of how carefully the
data work is done, or how elaborate or detailed the original data
sources. This and the following section iliustrates how it is
oossiblie to charnge shiffing assumations to alternastelvy oroduce
substantial propressivity or repressiviiy.

A number of arguments can be usec to make thHhe tax system
anpear nore progressive. The central case variant reported earlier
has three progressive and two regressive taxes. To make the tax
system more propgressive, one has to find Justifications for
increasing the orogressivity of existing progressive taxes and
curtailing the repressivity of other taxes.

Table 5 reoorts a sequevrce of modifications to the central
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variant whose combined effect is to produce sharp propgressivity in
the incidence calculation for the whole tax systemn. Moving from
column 1 to column 11 changes the range of averace tax rates from
€7.5 to 43 percent (the central variant), to 11 to 7@ percent.
Calumn 11 implies such sharp nropressivity that one might easily
coniclude that the tax system is significantly redistributive.
While some of these modifications are clearly contentious, and a
series of changes have been made all of wnich combine to Jointly
increase the propression in the incicernce calculation, the main
naint of sensitivity in these calculasions rovetheless stands.

The gustification for this secuence of adiustments is as
follows. Beginning with the central variant (Table 4) in column
1, I first of all rote that savers are treated as lightly taxed in
the Pechmar-0Okrer calculations because trey do not pay indirect
taxes today on their savinps. However, savings today imply taxes
toamorrow as dissaving acours. The imnlicit model which urnderlies
the Pechman-0Okrer calculations is a ore-period ceneral ecuilibrium
model in which tws factors of productior——canital and labour——are
transformed into comsumption goods and capital poods. Consumotion
is taxed while canital goods are rint since they are bought by
producers.

This imolicit model can, however, be reformulated as ore in
which capital and labouwr inouts are transformed inta current and
future consumption. Future consumntion is acouired through the
purchase of capital poods today. The significance of this
refornelation is that since canital goods bought today yield a

consumption stream savers should vo loncer be treated as lightly
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taxed because of the future taxes they pay when they dissave. In
fact, cguite the opposite is true since a number of future taxes
now have to be taken into account. These additional taxes are
therefore included in the amnual incidence calculation
reoresenting future taxes on today’s savers.7?

Future income taxes should be included since savinps penerate
a taxable future income stream. This calculation, however, should
take into account ‘sheltered’ savirngs operating throupgh housing,
pensions, and tax shelters. I make the sirong assunotion that due
ta the tax treatment of shelters, owner—occupied housing, and
pensions, ocnly one~half of savings gernerates a fully taxable
income stream. Savinps is therefore treated as the purchase of an
armuity paying a neroetual future consumntion stream, and the
resulting future income taxes or savers are acded into tne annual
incidence calculation. This change is ircornorated in moving from
column 1 to columm 2, and it oroduces a slipht increase in averape
total tax rates for the uoper portion of the irncome distributior.

However, savinps pererate a future income stream which is
also partially taxable urder other casital ircome taxes (coroorate
and praoperty). I therefore also add future capital income taxes
o savers in addition to the futuwre ivcone taxes in moving to
colum 3 from column 2. This further increases the degree of
progression in total tax rates. Future sales and excise taxes
should also be taken into account. hddiwg these further increases
the degree of progression (column 4).

In column 5 the escalation of orooression is relaxed a lttle

by noting that with compelte sheltering of savings no future
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income taxes need be taken into account. This mroduces smaller
future taxes for the high income ranges relative to column 4.
Calumn 6, however, takes into account the substantial current
period dissaving by households in the bottom income ranges. If a
household dissaves today, then it will have to save in the future
in order to pay off the deobts accumulated, o make good the
decline in its net worth. It therefore seems appropriate to pive
these househalds a rehate of sales and excice taxes in the future
because of dissaving today, which lowers the tax rate in the
bottom income ranges, and further increases progression.

Column 7 involves a different acaustment which limits future
taxes to those on capnital income and nersonal ivcome taxes as in
Case 3, but Browning’s incexation adjustment for sales taxes is
now included.  Since Browning ignoves uses side effects in
allocating sales and excise taxes to factor incomes, it is
inaooropriate to also ivelude Future sales taxes on savers as an
element increasing the depree of progression.  As in Browning's
work, this indexation argument oroduces further orogression Trom
the sources side.

Column 8 incorporates the feature that future taxes on savers
involve taxes on inflationary rather than real capital cains.
There is significant disagreewent in tne literature as to the
apprapriate treatment of inflaticorm im thig case, deperding upon
whether or rnot a “tax modified! Fisher eguation holds. Two
calculations are made, one with taxation on are-half of the
inflation premium in asset returns (oolumn 8y, arnd ore with full

taxation on this inflation oremium (column 9). Taxation of
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one-half of the inflationary returrn to savers follows from capital
gains taxes on nominal rather than real returns at one-half rates,
as is current law in Canada.8 However, if an ecuilibrium asset
pricing condition holds in real terms across all finarncial
(non-housing) assets, nominal returns on other assets adjust to
compensate for additional taxes on inflation. Taxation of the
whole inflationary return might be justified by the arpument that
due to the demand for liguidity morney and bords are substitutes
rather than the more usual assumption that money and real capital
are substitutes.

Two final steps are taken in moving to column 11, In column
1@ corporate taxes are allocated using the distribution of
dividends rather than capital ircome. As noted in the earlier
section this slightly increases the orogression in corporate tax
rates. In column 11 social security covtributons, the final
regressive tax, are removed on the prounds that they are
berefit-related, with contributions offsetting bevefits received
aover the lifetime. Column 11 can be interoreted as the
contribution of the tax system to rnet fiscal irncidence where
social security is a benefit-related tax which nets out on the
expenditure and tax sides.

While clearly constructed so as to produce marked progression
in the incidence calculation, column 11 provides a fundamentally
different perception of the redisiributive imoact of the tax
system compared to either the Pechmarn—-0krner or Browning—-Johnson
calculations. It obviously raises the issue as to exactly how

redistributive the tax system is.
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In contrast to the preceding section, it is possible to make
incidence calculations in which the tax system instead anoears
sionificantly repgressive. A number of different arguments are
first discussed under which canital does rot bear the burder of
any taxes, including personal taxes on capital income. The issue
of the treatment of human caonital in ivciderce calculations is
then raised. If capital canmat bear the burden of taxes and is
defired to include human canital, irciderce analysis can produce
tax rate profiles which are highly repressive.

First ére the assumotions under wnich casital does not bear
the burden of capital taxes, includirng persornal taxes on capital
income. One argument is that of forward shifting of taxes on
capital income, discussed by Fechman-Okner, Musprave and others.
While this argument is usually limited to portiors of the
corporate and property taxes, and does not have as wicde support as
was the case 120-15 years ago, I riornetheless use this as ore
possible justification for this position. An alternative
argument, which would aoply to small countries like Canada, is
based on the assumption that the economy beivng aralyzed is a small
open price-taking ecoromy and is a taker of rental rates on world
capital markets. Domestic taxes on capital simnly chanpe the
gross—of-tax rate of return on canital, leaving the ret—-of-tax
rate unchanped. Capital income does not bear any of the domestie
tax burden. 9

R third jgustification wonld be the argumert underlying



Bordon’s (1981) analysis of the corporate tax. Under this view,
equilibrium conditions across capital assets imply that with a
close to zero real rate of return on bonds the majority of the
perceived real rate of return on equity must be a risk premium.
The corporate tax on equity returns thus becomes co-insurance
between povernment and corporations. Taxes on capital become
largely berefit-related and, in effect, disapvear in a net fiscal
incidence calculation.

A final argument is based on the assumntiorn of elastic
capital supply through time. This has been stressed by Feldstein
(1874) who argues that in a comparison betweer steady states with
elastic factor supplies, a taxed factor will rnot bear the burden
of taxes. In the case of capnital, this haes a similar effect to the
small open economy situation by reversing the inelastic capital
supnly assumotion in a static fixed factor model. The transition
between steady states, however, can be an important complicating
feature.

The impact on irncidernce calculations of sach of these
arpuments that capital does rot bear the buvden of taxes is
renorted in Table &. These reduce the mild orogression of the
central variant, althouph not to the extent which accompanies the
redefinition of capital ircome to ivclude the returvn to human
canital (considered below in Table 7).

Case 1 in Tanle & reoseats the central variant from Table 4.
Case 2 considers the risk argument advarced above. Case 3 has
forward shifting of the coroorate and pronerty taxes. In case 4

the Ballentine arpument weakering the forward shifting is
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considered. 12 In column 5 the assumntiorn is made that caonital

does not bear the burden of the cornorate and oronerty taxes using
the small open economy assumption. In this case labour and
transfers bear the burder of these taxes. Colunn 6 irncludes a
portion of the personal income tax as taxes on capital income.
Columns 7 arnd 8 use alternative orocedures where average margiral
tax rates on capital income, firstly on assessed income and then
o total canital income, are usec in the ircidence calculation.

All of these cases involve a different treatment of taxes on
capital income from the central variant ivn Table 4 and in each the
change in assumption is made only with respect to column i.
Butside of case &, changes are rot mace cumulatively (as in Table
7). While the impacts are rot pronounced, these modifications all
oroduce a more regrescive average rate patterw thanm irm columm 1,
and the tax system moves closer to oroporticonality.

Sharo charges towards markecd regressivity in the incidence
pattern occur when, in adcdition to capital income not oearing
taxes, the measurement of canital irvcone is also ouestioned.
Capital ircome is defirned in the Pechmar--Okrer and
Browning-Johnson calculatioms in a similar (though vt identical
marnmer) to the national accounts, Incluced are interest,
dividends, retained earnings and rent, with wages arnd salaries
being the measure of labour income. However, much of tne recent
iapour ecoromics literature stresses human canital as an integral
part in the process of canital formation, and if this is
recogrnized these factor ircome measures should corresooncingly

charnpe.
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Recent humav capital theory assumes that, ex ante,
households possess a single composite Factor of production,
lifetime resources, with no distinction made between labour ard
capital. The older-style view of human capital, represented in the
work of Schultz (1962), sitresses the conceots of endowed and
improved labour with improvemernts to endowed labour occurring
through orn—-the-job training and schoaling., The original Schultz
calculation had an approximate ecoromy-wice ratio of two to one
for the U.S. for imoroved to endowen lanour. A more recent
estimate for Canada by Havrylyvshyn (1973) puts this ratio at
anoroximately three to aore.

To dramatize the significance of this issue in ircicence
calculations, the Schultz Fformuiatiorn has been adopted amd a ratio
assumed of 3J:1 for imoroved to endowec lanaur. It is further
assumed that capitai, which now incluces improved iabour, does not
bear the burden of any taxes. Human and ruon—humarn caoital are
treated as perfect substitutes in portfolio cecision making by
savers, and earn the same rate of reiuwrrn. 1l Only animoroved
labour and transfers bear tax burdens in the v indexation case:
onily unimoroved lahouwr bears the burdern where iwﬁexatiun (as
cdefined by Browning) occurs.

Table 7 reoorts tne effects on the cerntral variant ivncidence
caleculation from Table 4. The ratio of imoroaved to encdowed labour
income is assumed to vary by irncome rarnge in two alternative
ways. One is that the ratio is the same Tor all wape and salary
earnerss the other is that unimoroved labouyr income is the same

dollar amount per wace earner for all income rarnpes. For the wno



Table 7

Incidence Calculations in Which the Measurement of Capital Incéme

is Altered to Ihclude Human Capital

Total tax rates:1 alternative cases

1972 Household__ _ .

Income- classes (1) (2) 3) . (%) (5)
under $6500 27,5 83.5 99.8 19.9 29,9
6500 - 7500 32,7 59,2 70,1 27,9 37.7
7500 - 8500 35.4 53.5 162,2' 35,6 45,2
8500 - 10000 35.0 45.4 51.2 41,0 49,9
10000 - 11500 36.1 40.8 7% e 4.4 47,3
11500 - 13000 35.3 40,0 42,2 42,8 . 47,3
13000 - 14500 35.6 38,4 38,9 - - 44,1 46.6°"
14500 - 16000 35.7 38,2 38,0 44,8 46,3
16000 - 18500 37.8 35,8 35.1 - 42,6 43,3
18500 - 21000 37.1 35,6 34.6 42,7 43,1°
21000 - 25000 37.4 34,5 311 - 43,2 39.8°
25000 & over 43,0 22,2 15.9° 29,7 21.0-

Case Descriptions
(1) Central variant (Table 4).

(2) Human Capital Case: Unimproved labour i(income assumed proportional to labour
income, capital income does not bearthe burden of capital taxes and the
portion of the income tax allocated to capital.

(3) Same as 2; unimproved labour income is the same for each wage earner.

(4) Same as 2; capital income and transfers.do not bear the burden of taxes
since transfers are indexed.

(5) Same as 3; capitai income and transfers do not bear the burden of taxes
since transfers are indexed. :

1 ]

In all cases tax rates are on a net of factor tax, net offdirect
tax basis; thus the 99.8 percent tax rate on the lowest income group in
column 3 implies a sharply lower rate on a gross basis.



nage 17

indexation case, these assumptions correspond to columns 2 and 3
of Table 9, for the indexation case to columns 4 ard S5 of the same
table.

These calculations indicate a sigrnificantly more regressive
average tax rate pattern than for the central variant, especially
in column 3 where sharn regressivity is obtaivned. As in Table 5.
indexing transfers sipnificantly reduces the repressivity of the

tax system since trarnsfers are heavily concentrated irn the bottom

tail of the income distribution, This is reflected in columnms 4

et

and O of Table 7 where the regressivity of columnms & and is
sharply reduced. However, the main effect remains; rnamely, that
sharo regressivity can be produced through an alternative set of
incidence assumotions, 1€

These calculatiovs oresert a contrast to those of the
oreceding section, Results in the two sections indicate that
significantly wider confidence ravnges rneec to e used in
interpreting incicdence calculations than has beer thoupht to be
the case in the past. The ratuwral corollary is that many issues

of implicit theorizivig need to he settled before we can interpret

further ivcidence calculations.

£

hile the shifting assumotions used are aserhans the most
crucial part of any incidence calculation, the income measure is
also very imoocrtant. This issue is discussec in some detail in
this section.

In the central variant (Table 4) ivrcome is gross of



transfers, gross of personal income taxes, but net of all other
taxes. An adjustment has also been macde to the value of imputed
income from owner-occunied housing which has been grossed uo by
the household marginal tax rate. The main reason for using this
particular irvicome concedt is the desire to use arn ivncome measure
which does not chanpe as shifting assumptions vary. Following the
general equilibrium tax literature, the conceot of ‘observed! is
used rather thaﬁ ‘oripinal? irncome (as stressed by Pechman and
Durer, and Browning and Johnson).

It is well kriown that the income corncent used affects
incidence calculatiorns and to emohasize this ooint, calculations
using alternative income bases are reported in Table 8. In all
these cases tne shifting assumations remair the same as in Table 4
(the central variant); only the tax base used in calculating total
tax rates charnges. If ivcome et of all taxes is used, the tax
system appears more propressive with averare rates increasing from
28 to S1 percent. If irncone rnet of transfers (similar to the
Gillespie income measure) is used, the tax system apoears sharply
regressive with average rates falling from 93 to 44 percent. On
the aother hand, if income gross of all taxes is used (similar to
the income measure used by Browning and Johnson and by Pechman and
Okner), average tax rates increase from &2 to 34 percent. Finally,
average total tax rates bhave been calculated on an annual
consumption base, which advocates of consumbdtion tax might
consider more defersible than using income. To imolement this,
consumption has been prossed up by the amount of annual taxes

said, arnd the tax system anoears to be significantly more
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progressive than in the central variant.

The choice of income conceot in literature calculations is
thus an important issue since the perceived redistribution through
the tax system can be significantly affected. As already noted
the Gillespie tax incicence calculatiorns use a ‘broad’ income
concent, although in Gillesnie’s calculations of ret fiscal
incidence (benefits less taxes) a different income measure is
emohasized. Broad income excludes tranmsfers, arnd is measured
essentially as capital income (pross of unshifted corporate taxes)

lus labour ivcome (gross of backward shified emoloyers’! share of
social security taxes), pross of income taxes. Adpyusted broad
income, used in Gillesoie’s net fiscal incidence calculations,
ades in the value of poverrmernt benefits and transfers received,
but subtracts total taxes allocated by income range.

In Pechman-0Olkrer, the income measure is motivated by a
covecern to calculate housenold ivcome in a counterfactual
situation that has no tax svstem in aderaticnm. Tax rates so
calculated are intended to reflect the portion of ‘origival?
income households surrencer throuph the tax system. Thus, pross of
tax caoital, labour, and transfer ivicomes by housenold are used,
with a reallocation of all other taxes includivipo sales and excise
taxes. Irn the most redistributive variant, orne-half of corooraze
taxes are adced back intn dividends by income ranpe, and one—-half
of corporate and all of the oronerty taxes are acdded into canital
(property) income. Pechman and Okner use the same pross—up rate in
their tax calcoculations for all ivrcome ranges even though the

portfolio compasiticon of capital (amd its tax treatment) differs



by income range. Sales arnd excise taxes are also added back in by
income rance using the same averapge rate for all households, even
though the tax is treated as regressive. In the least
redistributive variant, the forward shifted taxes are reallocated
using the same anoroach as with sales and excise taxes. One—-half
of corporate taxes, oraoperty taxes on structures and improvements,
and ore-half of the employer’s social security cortributions are
treated as "indirect business taxes", and are reallocated along
with sales and excise taxes.

A similar proceduwre to that used by Pechman and Okner is
employed by Browning and Johnson., The major difference is how
taxes are added back in, because of the use of different shifting
assumptions and the definition of the irncome base. 18 As with
Pechman and Okrneyv, RBrowrninp and Johnsor ugse an averape rate across
all capital ivicome for all irncome ranges in calcoulating tnhe
corporate and praoperty tax addition to net of tax incomes. The
sales and excise taxes are added back into ivncomes using the
averape tax rate over all factor incomes (gross of factor taxes),
with the gross up anonlied to factor incomes by ivcomne range (in
contrast to Pechman and Okwner wno pross un total income).

The choice among these ircone measures has a considerahle
impact on the perception of redistributicon from the tax system.
The gross of tax income measures used by Fechman—0Okner and
Browning-Johnson imply an income definition which chances as
shifting assumptiorns cnarge. Thus, in performing sensitivity
aralyses it is difficult to separate out the efrfects of chanpes in

incidence assumptions from changes in the irncome base, sivnce the
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calculated averape tax rate profile is all that is reported.
Calculations performed with the 1972 Canadian data fbut rot
reported here) sugpest that a sipnificant portion of the
sensitivity that Pechman arnd Okrner resort between their most and
least redistributive variants comes from the change in the income
conceot rather than simoly from the reallocation of taxes by
income range as incidence assumbtions chanre.

A further point is that the gross-uop procedure used by
Fechmar—0Okrer and Browning-Johnsorn in their implicit cereral
eguilibrium model is rnot cornsistent with the ‘market factor orice?
approach to the choice of units of capital and labour services
used by Harberger (1968). This same units convention also
underlies much of the applied cerneral ecuilibrium tax analysis
which has become more promivent in the last few years (see Shoven
and Whalley [19841).

Under this aoproach, units of factor services are defined
with refererce to the ret of tax market orice for an assumed
homogeneous factor. With intersectorally mobile canital, the
assumption is that there is a market orice for capital services
determined after all industry discrimination in factor use is
taken into account, since sellers of factors recuire the same
Factor reward wherever the factors they own are used. The amount
of rcapital services which can pererate a return of orne dollar net
of all taxes in all opossible uses is the amount of calital
services taken to be one unitj this urnits converntion yields a
market price of ore dollar.

The imnlication of all this for incidence calculations is



that in reallocating taxes to factor incomes one has to be careful
to reallocate taxes according to the use of factors. For
instance, capital services used ir home ownershio are differently
taxed from capital services used in manufacturing, and grossing up
by a single gross—up tax rate for all canital irncowme can
substantially misestimate capital income by income ranpge if
housing canital is heavily owrned by one grouwo of households and
non—housing capital by avcther. Egualiy, with differential tax
treatment across assets, such as with tax free state and municinal
bonds'in the U.S8. whose tax treatment is canitalized into market
yields, one can be mislead by using a sivgle gross ua tax rate.

Because of the gross—up problem, and also the need I feel to
have an income measure which is unchanged as incidence assumntions
are varied, a different income measure has been used in the
central variant calculatiorn from either Fechmarn and Okrer, or
Browning and Johnson. This includes factor incomes rnet of all
factor taxes but invalves ro reallocation of sales and excise
taxes as in other incicerce studies. Income measures the net of
tax budget constraint of households iv am eguilibrium situation in
the presence of existing taxes.

AR problem with thisg aooroach, noted in the aonlied general
equilibrium tax literature, is discrimination on the supply side
of factor markets which cccours througn different oersonal marginal
tax rates. A way of partly correcting for this is to measure
households incomes gross of pergonal taxes, but with some further
aciustments for asset discrimination in personal taxes (e.g.,

housing versus norn—housing canital irncome). The income measure
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used here follows this approach and is net of factor tax, adjusted
factor ivcomes, plus trarnsfers.

Rverage tax rates computed using this income base do rnot have
the interpretation sought by Fechmar—Okner and Browning~Johnson of
the fraction of purchasing npower a housesnld surrernders to the tax
system, since incomes rno longer corresnond to ‘crriginal? income.
This income measure also produces a more oragressive tax rate
profile than an ‘oripinal’ income corcept. The attraction of

.

using this conceot of ‘observed! rather tonan original? income is

its invariance to alternative shifting assumptions.

VIT Towards Lifetime Tax Irciderce

In the discussion thus far, the somewnat vessimistic victure
has been painted that alternative and seaemincly defensible
assumntions exist urder wnich the irnciderce effects of the tax
system assessed usirnpg annual data can be made to appear
alternately progressive or regressive. The key issues arise with
the treatment of savirecs and human capitai. To my ming this
highlights a need for lifetime rather thnar arvmual irciderce
calculations. There is, however, surorisinpgly little discussion
irn the literature as to how lifetime and arrmual tax irmcicerce mnay
differ.

There are a rumber of ways in whicn tnese ircidevce
calculations will diverge. In a no—-beguest life cycie model,
canital irncome, a key comoorent im arrual irciderce calculations,
is not part of lifetime rescources. Capital imcome as such does

not exist, does not bear the burden of taxes, ard is wot oart of



the lifetime income base.

In addition, if all households face similar lifetime earnings

profiles, or if the tax treatment of differential earnings streams

which vesult from varying educatiornal exneriernce oroduces
conmpensating wage differentials, a presumption would exist for the
tax system being praportiornal to lifetime iviecomes if vrio lifetime
uses side effects arise. Thus, annual incidence calculations can
be highly misleading simply because peonle move through lifetime
profiles which produce high incomes cduring the peak of working
life. Data currently available sugpest that the size distribution
of lifetime income is sipnificantly more eocual than the size
distvibution of armual incomes. in a recent thesis, Blomavist
(1981) calculates that rnearly ore-half of ineouality in annual
incomes disannears when examining lifetime incomes, a cornclusion
which is implicitly supported oy tne work of Mincer (1974) and
Lillard (1977) on irenuality in earnings.

Ancther difference arises through the effects of transfers
over the lifetiwme. Transfers include old—-age susoort and
education—financing, particularly for post-secondary ecducation.
Deperiding on the year chosen, tnese can account for anoroximately
52 percernt of trarsfers to persons on a national accounts basis.
It is therefore likely that aver the lifetime these transfers are
less heavily concentrated in the bottom tail as in the annual
income distribution. Such a change would weaken the significance
aof the indexation issue stressed by Browning.

A further interesting issue arises with the differing

periodicity of various taxes over the lifetime. Taxes on labour
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ivicome are paid until retirement, but taxes are paid on
consumotion until death. This would sugoest that evew if lifetime
income profiles reflect the ineguality of the distribution of
skills, the relative weights on taxes which anoear in armnual
incidence calculations need not be the same in lifetime incidence
calculations.

Yet ancther point concerns the uses side argument for
regressivity of sales and excise taxes in amrual iwncidence
caleculations. If lifetime incidence is viewed on a similar basis
to anrnual incidernce, and souwrces and uses sice effects examined,
the souwrces side would involve three comoorents of lifetime
resources; human canital (discounted oresent value of lifetime
labour income), irberitances, ard tne discournted oresent value of
lifetime transfers. There would also be uses side effects from
differences in lifetime exnenditure bmatterns by range of lifetime
income. The uses side arpument for regressivity with sales and
excise taxes could re—-emerge for a lifetime irncidevce calculatiown
using the Kotlikoff and Summers (1981) Finding that most saving
over the lifetime is for beguest nurooses, if it is also true that
lifetime savings rates ivcrease by rarnpe of lifetime ivncome. On
the ather hand, ‘dynastic?® tne inciderce whicn treats families as
ongoing entities would remove such a uses side effect.

The tax incidernce literature has mary statements to the
effect that it would be more satisfactory to aralyse tax incicernce
in & lifetime context if it were nossible. It has gererally been
believed until recently that due to data arnd other problems, such

calculations were rext to imoossible to perform. As a result,



redistributive tax policy judgements have contiviwed to be based on
annual tax incidence studies despite the reservations many have
about their usefulness.

However, a set of lifetime tax inciderce calculations for
Canada have recently been produced by Davies, St-Hilaire and
Wnalley (DSW) (1884), which, while vt without oroblems, are
nonetheless relevarnt to the discussion here. These calculations
use a simulation model of life cyecle saving and bequest behaviour
for a representative sample of Caradian households due to Davies
(1979). To gernerate some of the distributive series reguired is
an incidence calculation. As in the armual incidence
calculations, each comnorent of the tax system is allocated to
households, now grouped by lifetime rather than annual income and
different distributive series are usea relative to armual
incidence calculations.,

The data used by D3W come oartly from the 13971 Statistics
Canada Survey of Consumer Finances (SCF), and partly from the
Davies life cycle simulation model. The SCF data are used to
construct synthetic lonpitudinal lifetime orofiles of earninps,
transfers and income tax paymerts for a samole of 28 households
in each of 11 age oroups (2@-24 to 70-74). Households are linked
across age grouss using a procedure which reorocuces the degree of
earninps mobility implicit imn Liliard?s (1977) study of inecuality
in armual ard lifetime earnings in the L.S. A simulation of
patterns of mortality and beocuests procuce a size distribution of
net irnheritarnces across the households wnich is fed irto the life

cycle savings model along with the rest of the model cata. The
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model penerates lifetime paths of consumption and investment
income by household gernevating the distributive series required
for the lifetime incidernce calculation.

A set of starndard competitive ivrcidewrce assumotions adapted
to the lifetime context is used to determirne tax burden in their
central case: the ivicome tax is assumed to be borne by income
recipients; corporate and pronerty taxes by recipients of
investment ircome aver the lifetime (deferred consumotion); social
security taxes by earnings recinients; and sales and excise taxes
in oroportion to lifetime consumption. The key distributive series
on the sources side are discounted lifetime earninpgs, inheritances
and trarsfers. These series orovide the gross of tax lifetime
income base. Canital income, so inoortant in armual calculations,
does rnot anpear. On the uses side, two rather than ore key series
(as in armual calculations) appear: lifetime consumption and
lifetime investment incone.

The central case lifeftime inciderce results oroduced by DSW
are reported in Table 9. These results suppest that under
standard competitive assumotions lifetime ircidernce calculations
oroduce mild orogression in tax rates across most household
deciles. This is a similar result to the central variant arnual
incidence calculation in Table 4. Also, as the authors point out
there is consideradbly less variation in incidence oatterns across
taxes in the lifetime calculation.

Lifetime ivecome taxes, while orogressive, are less so tham in
anmual calculations; sales and excise are less repressive; social

security is initially less orogressive and subsecuently less
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ragressive by income range, and corporate arnd pronerty taxes are
less progressive (especially at the top end). This reflects the
absence of extremes of irnequality in the underlying lifetime
digtributive series, and mears that changes in incidence
assumpticong have less imoact on lifetime, thawm on armual incidevce
results.

This relative robustress of lifetime calculations is
confirmed by DBW in their calculations of lifetime tax incidence
under alternative incidevce assumations. Under rion-comoetitive
assumptions where corporate and oroperty taxes are treated as
partially forward shifted ard are allocated ore—-half to
consumption and orne-half to lifetime investment income, overall
progressivity of the tax system hardly charges at all. RAdanting
the Browning indexation argument to the lifetime context also
produces rvelatively little change in the irvciderce nattern.

The main implications from the DSW calculatiorns is that there
may be a stronger basis than from armual irecidence calculations
for the conclusion that the incidence of the averall tax system is
mildly progressive. Or the other harnd, sivnce irnequality over the
lifetime appears to be comsiderably smalier than in armmual data
there seem to be less grounds for concern that the tax system does
rot do more to redistribute income, especially if the social costs

of vedistribution tHhrough induced irefficiercies are high.

VIII Qther Issues
In addition to armual arnd lifetime incidence which have been

discussed in preceeding sections, there are a rumber of other
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dimensions to incidence analysis that are beginning to appear in
more vrecent literature.

An important issue in assessing tax irciderce is the
link to the expenditure side of governmment activity. If taxes
merely finance benefits received by the person oaying the tax then
the net incidence effect is zero. While this issue is discussed
ir the incidernce literature the main foous in the past has been aon
the combined effects of all taxes and all exvenditures.
Increasingly, however, arguments are being made that individual
taxes are benefit related and can thus be igrored in any attempt
to analyze tax inciderce.

In previous sections the 'berefit-related? argument has been
used to alternately remove social security and corporate taxes
from tax incidence calculations to sugoort the progression and
regression positions. There are, however, literature arpguments
curvently circulating as to why three of the five malor components
of the tax system considered in tax incidence studies are
benefit-related. The argument with social security has already
beeri made, and a similar issue with corporate taxes has been
raised apoealing to the Gordon risk argument. A further argument
arises with the property tax where a treatment as a system of
financing charges for local goverrnment exoenditures wmeeting local
preferences would suprpest a berefit-related aporocach. This would
also remove the oroperty tax from a net fiscal ivcidernce
calculation.

Some indication as to the significarce of this issue, can be



page 32

guaged from the incidence calculations renorted in St-Hilaire and
Whalley (1982). When benefit-related taxes are removed, an
incidernce pattern a little closer to proporticnality is obtaired,
but the impacts on the averall ivncidernce picture are small.

A further issue in ivncidence arnalysis is the role of
numerical general equilibrium calculations., Difficulties in
choosing between shifting assumotions in irciderce calculations
suggests not only a rieed for lifetime incidernce, but also an
explicit general eguilibrium maodel in which production, demand,
and elasticity paramaters are explicitliy represented.

In building an exonlicit gereral ecuilidrium model, the
‘arbitrariness’ of shifting assumntions is, to some extent,
renlaced by the 'arbitrarivess’ of cnoice of elasticities and
model form. On the other harnd, peneral ecuilibrium models have
the virtue that they explicitly snecify both the madel and the
parameter values, and also take into account the deadweicht loss
of the tax system in calculating irncidence.

To my krnowledce, only ore of the pereral ecuilibrium tax
models thus far comstructed has been used to make an incidewvce
calculation for the whole tax system. Usirng their mocel of the
U. K. ecoromy and tax—subsidy system, FPiggott ard Whalley (Table
7.8, forthcominpg) estimate the pain to the ton decile from
replacing the 1973 UK tax arnd subsidy system by a yield preserving
neutral tax to be in the region of 220-25 percent of disposable
ircome, while the loss to the bottom decile would be similar.

Direct cash trarnsfers remain unchanpged in this calculation. While
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there are many features of this model which can be gqueried, this
does irdicate further nossible qualifications to the covnclusion
that the incidence of taxes is proportional using annual data.
Lifetime apnlied gereral equilibrium ircidence calculations have

rot, to my knowledge, beewn made.

s - v ——— > 0 ——— —— G . s o St o S o e e

Earlier sections have indicated how the assumntion of a
small open economy in which capital is internationally maobile can
change the tax incidernce calculation, due to the irnability of
internationally mobile canital to bear taxes in a small country.
There are, however, a rnumber of other intermational dimensions to
tax incidence not usually raised in the incicence literature, but
potentially equally important.

A key issue concerns the potential for transfers aof tax
revenues between Jurisdictions and therefore the ability of even
small countries to have their taxes borvne by foreigrers. For
instance, with a foreign tax oredit in the U.8. and corporate tax
rates in Canada at, or below, the U.S. cornorate tax rate, taxes
on foreign contralled comoanies in Canada are effectively paid by
U. 8. residents through & transfer froam the U.S. to the Canadian
Treasury. In analysis of the incidence of this tax in Canaca it
is misplaced to treat it all oaid by Canadian residents.

In contrast, for larpe econnomies, the ability to export taxes
may mean that foreigwn countries bear tne burden of a portion of
domestic taxes through impacts on the terms of trade. This
argument has been made by both Whalley (138@) and Ballentivne and

Thirsk (1981), and to the extent that this is true national



incidence calculations may reed to be modified.

Arother dimension of tax irncidevce relatively little
explored, but potentially important in Canada, is interrepional
tax inciderce. Most interregional tax incidence analyses simply
take the natioral framework for ircicdence analysis and make
separate irncidence calculations by region. Thus differerces in
tax rate profiles across repions reflect repional differences in
income sources and differernces in savirngs or exoenditures on
various products. There are, hawever, several tax features which
suggest that regiowal dimensiors of tax inciderce are potentially

important because of the way particular industries concentrated in

certain regions are treated for tax ouraoses.

Orne very clear case arises with the manufactures sales tax
which taxes an industry heavily located in Central Canacda and also
taxes manufacturirng imports., When this is combined with the
maviufacturing processing incertive (the reduction in the cornorate
tax rate for manufacturing irndustry) the ret effect in ocutput
markets is much the same as a tariff. The irterregioral effects
of the tariff have been extensively discussed in Canaca, and
similar effects through the tax system may be oresent.

Interpeneraticnal Ircidence

A futher reglected area comcerns intergererational
incidence, the way in which taxes are borne by one peneration
relative to arcther. As yet, these cuestions are little exolored
in numerical incidence analiyses, but are potentially very

imnortant. As has been pointed out Peoeatedly over the last few
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years, the presence of unfunded o+ underfunded public pension
liabilities when demogranohic shocks are encourntered can result in
larpge intergererational transfers. In turn, the interpenerational
redistribution elements accompanying changes in tax policies such
as a switch from an income to a caonsumption tax, need to be more
extensively studied and are potertially large.

Ancther issue is that ircicdence studies concentrate anly
on those elemerts of the tax system which gererate cash receints
for govermment. A broader view of what constitutes the tax system
suggests other revenue sources should oerhans be incorporated. The
inflation tax implicitly collected by goverrment as a tax on maney
holdings is a good examnle. In addition taxes which goverrments
exact through unanticipated increases in the inflation rate and a
reduction of the real value of goverrment debt ocutstanding is also
a further potentially significarnt sowrce of redistribution.
Neither of these elements enter comvertional incidence analyses.

Furthermore, there are taxes only collected implicitly from
individuals, which should rornetheless be treatec as part of the
tax system. A clear case arises with state and municipal bonds in
tax incidevce calculations in the U.S5. Eecause individuals holding
these boncs pay no taxes, they are treated in irncidence
calculations as facing a zero tax rate on this irncome source. In
fact, these indiviuals implicitly pay a tax im the form of a lower
cﬁupon return on the bornd which they own, The berefit of the tax
treatment acorue not to'individuals but to muricinalities who are

able to issue bonds at lower interest rates. Imnlicit tax
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revenues for U.S. states and municinalities anpear as lowered

financing costs in meeting their expenditure oblipations.

Thus far in discussing incidevce has made vo exolicit
reference to efficiency, and yet all ircidence calculations have
to be seen as part of the evaluation of the broader
eauity-efficiency trade off implicit in goverrnment irntervention aon
both the tax and exomernditure sides. Irterestingly, on this issue
there seems to be a substantial reevaluation of percentions
underway. For many years efficiency costs of taxes were regarded
as small but in recent literature efficiency costs have increased
substantially, esoecially so at the margir. Irgeed in a recent
piece by Browning and Johnson (1984) the arpument is made that
because redistribution irvolves raisivio taxes from those in the
hiphest income ranpes, there are larper cistorting costs
associated with raising these reverues tharn is true on averane for
the whole ecorcony. In their analysis, more eouity has a very hipgh
cast in terms of efficiercy. If this is s, evaluatiorns of tax
incidence have a special role to nlay in tax reform debate, and vo
doubt in future literature the wider corntext of all irnciderce

calculations will be more wicely discussed.

It seems fitting to close with some comments on the broader
methodological implications of the view of incidence calculations
nffered here. To many ecoromists raisec in the oost war positivist
tradition, the apparent inmability to nrovide a definitive answer

as to the ivcidence of the tax system may séem troudling.,. After
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all, if economics is & science much the same as in natural
sciernces, why is it so difficult to test alternative hynotheses
and determine appropriate values for key parameters?

For my own part, I do not find this s;tuation as troublesome
as I mipht a few years apo since I view it as reflective of the
rnewly emerging recognition of what the state of emoiricism in
ecoromics actually is. This exoerierce in the tax incidence area,
has parallels in the other aﬁeas of ecovvmic nolicy making with
which I have been associated (such as efficiency analysis of
taxes, trade policy, and choice of develomament strategies). A few
key assumptions are crucial for the conclusions, but remain
untested (and may evern bhe urntestahle). Data is snarse and of poor
ouality. The rarnge of issues and rnumber of plausible hybothesis
grows more quickly than emnirical evidence irndicating wnich of the
hypotheses is more reasonable. And berneath all of this is the
policy process, which recuires decisioms. The rneed for someore to
make difficult Judpemental callis is simultareousiy inescapable,
and problematical. I therefore see tax incidernce calculations as
continuing to tax the minds and ererpies of public finance
aoornomnists for some years to come. Simultarneously I view activity
of this form as arn integral part of a healthy policy orocess,
since even if policy debates remain urresolved in any definite

sense, they at least take olace on a higher level.
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ENDNOTES

1 See Billespie (1982), Pechman and Okner (1974),

Musgrave, Case and Leornard (1974) arnd Browning (1978).

2 Resource taxes do not figure promirently, partly because
many of these calculations are for ecovomies other than
Canada, and partly because the data used for Canadian
calculations refers to years which preceded the recent
growth in importance in resource taxes.

3 Sources and uses sides effects refer to assumptions that a
tax is borne partly or fully by one or more sources of
income (capital income, labouwr income, and transfers), or is
borne by households according to their use of income
(savings and expenditure patterns). A particular tax can
have both uses and sources effects. In the literature the
terms "shifting assumptions', "incidence assumptions", and
"gsources and uses sides effects" all refer to the
agsumptions made which determine the allocation of tax
burdens. These terms are used interchangeably here.

4 This is the case with FPechman and Okner’s treatment of sales
and excise taxes. A number of guantitatively less imoortant
uses side effects also occur, suéh as with excise taxes on

. aleohol and tobacco.

5 The difference relative to Pechman and Okner is what is
included in transfers. This is discussed ivn more detail
later. See also Meerman (198@).

& An argument by Ballentine (1981) ccmoliéates the imnlication
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that forward shifting produces regressive incidence impacts
as ivn the Pechman—Okrier and Gillesvie calculations. Sirce
forward shifted taxes fall on capital poods as well as
consumption goods, savers bear some of the burden of forward
shifted taxes. In Ballentine’s study, around 26 percent of
forward shifted taxes are borve by savers and this
sipnificantly reduces the regressivity of the tax system
calculated urder forward shifting assumntions.

7 There is an issue of double counting raised by this
procedure, since one can argue taat some of the taxes paid
today should be treated as bormne by yesterday'’s savers and
removed from the calculation. If the implicit model is as
described above, no double countinpg arises since capital
inputs used today can bear the burdern of todays taxes on the
sources side, and consumption tomorrow cam bear future tax
burdens on the uses side. An overlaosoing gererationms
formulation would, however, confront this cdoubie counting
issue. To corvect for this, it would be recessary to remove
a portion of taxes borne by recipients of capital income
since canital ircome aceorues to yesterday’s savers., While
such an adjgustment would reduce the oropressivity of the tax
system, it would rnot have the same impacts as acding in
additional taxes on savers since savingcs is more heavily
corcentrated in the too tail of the irvcome distribution than
is capital income.

8 Although this is vow modified by the existerce of the ISIP,

under which only orne half of real rather tharm nominal
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capital pains is taxed, using a three-year sliding average
calculation. Interest costs associated with investments in
such plans are not deductible.

9 This argument is more comolex if the canital exnorting
country has a foreign tax credit. In this case the foreign
country bears the burden of any taxes up to the foreion tax
rate. Only domestic increases in taxes abave the foreign
tax rate will result in the gross of tax return to capital
rising to leave ret of tax returns to foreign investors
unchanped.

12 See endrinte €.

11 1t is possible, however, to construct a three factor model
invoelving human casital, norn—human canital, and unimoroved
labour in which the two types of capital are imperfect
substitutes in production. With a fixed endowment of human
capital in the short run and internationally mobile
non—-human canital, tne conclusion that only unimoroved
labour bears the tax burcen would no longer hold,

12 There are further adjustments which could also be
made to enhance regressivity, one being to utilize a uses
side adjustment on leisure aperating apainst high marpinal
income tax brackets in the allocation of ircome taxes on
labour income.

13 The measure of trarvsfers used in Browning is substantially
broadened to include transfers in kind., Meerman (1380)

discusses the impact of this on incidence results.
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