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FEDERAL-PROVINCIAL TAX EQUALIZATION: AN EVALUATION
by

Yok
T. J. Courchene and D. Beavis

I. Introduction

Federal-Provincial tax equalization, authorized under the Federal
Provincial Fiscal Arrangements Act, represents one of the most controversial
issues in Canadian federalism, And the controversy is likely to continue
since the present agreements have recently been extended through to 1974,
Both net donor and beneficiary provinces appear at times to be unsatisfied.
Of the donor provinces, British Columbia has been the most vocal in airing
its dissatisfaction with the scheme: recently the Attorney General of
British Columbia suggested abolishing the equalization scheme and replacing
it by a nation-wide negative income tax.1 At the base of much of this dis-
satisfaction is that fact that these payments go unconditionally to provin-
cial governments and not to individuals, so that their disbursement reflects the

spending priorities of the recipient governments. The "have-not" or recipient

“An earlier version of this paper was prepared as an exercise for the
Quantitative Analysis Course, a course sponsored by the Treasury Board Secre-
tariat and the Department of Finance and mounted by University of Toronto's
Institute of Policy Analysis (under contract to the Public Service Commission
of Canada). The authors wish to thank the faculty and students of the course,
especially Ron Compton, J., B. Lacombe, Stan McRoberts, Brian Malloy, Bill
Murray and Ed Spencer and also the Department of Finance for kindly providing
the relevant data for fiscal year 1968-1969, Finally, mention has to be made
of the pioneering work in this area by Mr. James Lynn, Comparing Provincial
Yields: The Tax Indicator Approach, Toronto: Canadian Tax Foundation, 1968,

Jaat,

"“The authors are at the University of Western Ontario and the St.
Lawrence Seaway Authority, respectively, Note that responsibility for any con-
troversial views relating to the operations of, or implications deriving from
this analysis of, the equalization scheme must rest with T.J. Courchene, as he is
entirely responsible for the drafting of the paper in the present form.

]"B.C. will test Ottawa in court on equalization payment issue,'" The
Globe and Mail, Tuesday, February 15, 1972, p. 1.
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provinces also from time to time express their misgivings with the details
of the scheme. New Brunswick, for example, would like the scheme enlarged
to include equalization of property taxes since it has now taken over this
tax base from the municipalities.

The purpose of this paper is to analyze, and derive some implications
from, tax equalization both for the current legislation and for several alter-
native schemes that have been proposed either formally or informally. Most
of the paper will be devoted to an analysis of the scheme itself and not to
the broader philosophical and economic underpinnings of the concept of equali-
zation. Nonetheless, it should provide a firm background for future dis-
cussion of these more interesting and profound issues.

In outline form, the paper proceeds as follows. Section II presents
alternative but equivalent versions of the present tax-equalization formula
and also the actual equalization payments arising out of the Act for fiscal
year 1968-1969. Section III embarks on a sensitivity analysis (on both an
analytical and empirical level) of the equalization program to establish the
effect on equalization payments of changes in various tax rates and tax bases
for selected provinces. Also included in this section is an example of a
type of provincial revenue strategy that the present formula could encourage.
In Section IV we investigate some possible alternative formulations for tax
equalization, including the oft-mentioned proposal of equalizing revenue to

the average of the revenues of the richest three provinces rather than to the

overall Canadian average. The important question of the funding of the
scheme is treated in Section V. Even though this involves several strong
assumptions, the inclusion of the funding provision allows us to approximate
the "net'" subsidy to each province as a result of the equalization program.

Some final comments and implications complete the paper.
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II. The Equalization Formula

The most efficient approach to describing the present tax equaliza-

tion formula is to quote directly from The National Finances:2

"In contrast to the equalization formula for 1962-67
which took into account only the three "standard" taxes and
natural resource revenue, the new formula is based on the
sixteen provincial revenue sources listed below:

Personal income tax

Corporation income tax

Succession duties and shares of estate tax

General sales tax :

Motor fuel tax

Motor vehicle revenues

Alcoholic beverage revenues

Forestry revenues

0il royalties

Natural gas royalties

Sales of Crown leases and reservations on o0il and
natural gas lands

Other oil and gas revenues

Metallic and non-metallic mineral revenues

Water power rentals

Other taxes

Other revenues

For each revenue source a base is chosen which is as close as -
possible to the actual base of the revenue source in all provinces.
Then for each revenue source a "national average provincial

revenue rate'" is calculated by dividing the total revenue for

all provinces by the total base for all provinces. This national
average rate is multiplied by the base in each province and

divided by the population of the province to give the per-

capita yield of a "tax" levied at the national average rate.

To obtain the equalization payment for the particular revenue
source in the province 6@ the population of the province is
multiplied by the difference between the per-capita yield in all
provinces and the derived per-capita yield in the province at the

2Readers interested in the historical development of Federal-Provincial
fiscal arrangements can consult A. Milton Moore, J. Harvey Perry and Donald I.
Beach, The Financing of Canadian Federation: The First Hundred Years, Toronto:
The Canadian Tax Foundation, 1966, or The National Finance, 1970-7), Toronto:
The Tax Foundation, 1970, Chapter 10.




national average rate. The total equalization payment for the
province is the sum of entitlements, positive and negative,
for each revenue source.

There is a simpler method of calculating this payment.
The percentage of total base attributed to a particular prov-
ince is calculated as well as the percentage of the total
population in the province. The difference between the per-
centage of the base and the percentage of the population
multiplied by the total revenue in all provinces from a source
gives the equalization payment for the revenue source in the
province. Again the total payment is the sum of the payments
for each source of revenue'". (3)

The first method of calculation referred to in the quotation can be

expressed algebraically as follows:

16 Bc. Bi'
M B =B Z ot [ P T ]

* j=1 J c i
where
Ei = the dollar equilization payment to province i
Pi = the population of province i
tij = the tax rate in province i for revenue source j
tcj = the 'mational average provincial revenue rate"

for tax source j. This rate is calculated for
each source as the total revenue yield divided by
the total base i.e.,

10
t,. B.

i#1 13 1]
ki ° 10

Z B.,

i=1 M

for each source j.
Bij = the tax base of province i for revenue source j
3

The National Finances, op. cit., pp. 146-7.
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Bcj = the total tax base for Canada for revenue source j, i.e.,
10
, = I Bij
cl] i=1
Pc = population of Canada, i.e.,
10
P = I Pi
¢ i=1
i = subscript referring to province
j = subscript referring to tax source

For each tax source, then, the province is entitled to a positive subsidy if

its per-capita base is less than the national average per capita base, i.e.,
Bc' Bij Bc. Bi'
if 771 e 1 is positive, and a negative subsidy if [ Trl - Trl 1
i - i

is negative. For each tax source the dollar grant or subsidy is proportional

to the national tax rate, t_., and, of course, the province's population.

cj

These payments are then
summed over all 16 sources and if the sum, Ei , is positive, then the value of
the equalization payment to province i is Ei . If Ei is negative, payment is
set at zero.

-

From (1), we can take I’i into the brackets yielding

16 Pch.
(» E = E t.|-—F+ - B ]
J:'l J c J -l
10 ¢ .8
i=1
Noting that t , = B [V R R
¢l r Tij
i=1

replacing tcj by this expression, and bringing the denominator of the expres-

sion (which equals Bcj) into the bracket yields:



16 10 P, B,.
== leoes ] [F-24]
3 E; j=1 Lié] ij "ij [ PC Bcj

which is the alternative formulation mentioned in the above quote. This is

perhaps more obvious when it is recognized that

10
RS R ¥
i=1

is the total Canadian revenue from tax source j. In words, equation (3)

indicates that for each tax source j, provinées will get a positive share of
P,

total revenue for that source if their ratio of total population, Fl is
c

greater than their share of the tax base for the particular source Bij/B

cj’
Again, these equalization payments, positive and negative, for each source
are summed for each province and a positive value of Ei is the equalization

payment for province i. A negative value for Ei means that the payment is

zero for that province.

An Intuitive View of Equalization

-With a few further assumptions, we can reduce the equalization formula
to a very intuitive level. Assume, first, that the total revenue, Ri , of
each province is the sum of the province's own revenue plus the equalization
payment it receives4 where the former can be expressed as 321 tij Bij . If
we further assume that all provincial tax rates for a given revenue base are
equal (i.e., tij = tcj for all i), then total revenue for province i from each

source becomes

R YR P s N LNy
. o -'_ - _T" . o \ T ?.—'-
1 Cc 1

4This distorts reality in several ways. For example, revenues from
federal-provincial shared-cost programs must be added in. Furthermore, some
provinces tax more than the 16 revenue sources. However, the formula can account
for those provinces which tax less than the 16 sources because either the E
or the B, 13 can take on a zero value.



where the second term represents the equalization payment formula (1) above
with the assumption that tij = tcj . For the poorer provinces, this

formula reduces to

B .
= _£J
(5) Rij Pi(tij P )

c

so that the have-not provinces are, in effect, able to tax the national

B.. B..
1 .
average per-capita base, 1;1 rather than their own base Trl . Since we
c i

are assuming that tcj = tij we can also interpret (5) as a national tax on a
national tax base,the revenues from which are apportioned to the provinces
according to their share of the population.

Naturally, to the extent that these simplifications are invalid
(e.g., to the extent that the tij differ from the tcj) equation (5) will
also be invalid. Nevertheless, it does provide a revealing picture of the

essential principle underlying the equalization scheme.

Prior to presenting data relating to the schedule of equalization
payments from fiscal years 1968-69, we should emphasize that these payments

come out of general federal revenue and not directly from the treasuries

of Canada's richest provinces. We shall return to the important question of

the funding of the equalization scheme later in the paper.

Equalization Payments for 1968-1969

Table I presents summary data relating to the level of equalization
payments in 1968-69 and to total revenue for the various provinces both before
and after equalization. Column (1) lists the population figures used for the
calculations. Columns (2) and (3) present revenue data for "own" provincial
revenues, i.e.,

6
1 Fij Bij

M=

J



in both dollar and per-capita terms. Alberta and British Columbia have per-
capita own revenue levels substantially above levels for other provinces. Not
surprisingly, the Atlantic provinces have lowest per-capita yields from their
own revenue sources. Columns (4) and (5) are provincial revenues calculated
by applying the national average provincial tax rate to the revenue bases in

each province, i.e.,

16
t .B,. .
i=1 e 1]

M

Differences between these two columns and columns (2) and (3) reflect dif-
ferences betwecen tij and tcj’ The all-Canada figure for per-capita revenue is
$343.35. Equalization payments (following equation (1) above) are easily
calculated from these data. The per-capita deficiency is equal to $343.35

16
minus the relevant iéj t . B../Pi 5 i.e., the figure in column (5). These

cj ij
are presented in column (7). Dollar values of equalization payments appear
in column (6), and are the product of columns (7) and (1). Three provinces do
not qualify for equalization: British Columbia, Ontario, and Alberta. Natu-
rally, these provinces have per-capita yields at national average tax-rates
that are greater than the national average, i.e., greater than $343.35. While
Quebec's equalization payment per-capita is only $66.17, it garners substantially
more than half of the total dollar value of the equalization payments because
of its large population. Total equalization payments amounted to slightly
over $700 million in 1968-69. The final two columns of Table I present
figures for total revenue (own revenue plus equalization) for each of the
provinces. Looking at the per-capita data for total revenue (the last column
in the table) the impact of the equalization payments is to push the revenues

for all provinces except Nova Scotia well over the $300 per-capita figure.

Indeed, all provinces except Mova Scotia now have revenue per capita figures
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above the original Canadian average figure of $343.74.
Table II presents the equalization payments that arise from each

revenue source. The sixteen sources listed in the table correspond exactly

to the sixteen sources listed in the first paragraph of this section. A
positive entry in a cell implies that the province receives a positive
equalization payment from that revenue source and vice versa. Recall that one

way of interpreting Eij is that it is the product of the difference between
P, B,

i 1j :
N and §_l and the total revenue from tax source j. Therefore positive
c cj

entries imply that for that revenue source the particular province has a lesser
share of the tax base than it does of population. When summed for each column
these figures yield the totals as presented in the second last row of the
table. These totals are the equalization payments for provinces whose totals
are positive. Negative totals imply a zero level of equalization (see the last
line of the table).

We now turn to an analysis of some of the more interesting features and

implications of Canada's tax equalization plan.

I1I A Sensitivity Analysis of the Equalization Scheme

The purpose of this section of the paper is to examine the affect on
equalization payments of changes in the tax bases and tax rates of various
provinces. Initially, the sensitivity analysis will be conducted on an analyt-
ical level. Later in this section, however, we shall present some empirical

results for changes in specific tax bases and rates.

Changing the tii

For purposes of the sensitivity tests we shall again consider the total

revenue accruing to province i to be the sum of the revenue from its own sources
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16 16 10 B,
® R = ZoeBo+ 2 8ok n ] [&-24 ]
1 =1 j=1  Li=1 713 7ij e Bgj -

where the second term is the equalization payment adopted from equation (3).

Suppose we assume that province 3 increases its tax rate on revenue source 6

-~

Then for province 3 we have:

(7N aR3 = B + B [ EQ - EQ&Q'] .
8t3’6 3,6 3,6 L7, B, 6

Revenues for province 3 from its own source of revenue will increase by B3 6
2

times 6t3 6 and its equalization payment will also increase if the bracketed
2 .
term is positive, i.e., if province 3 has a share of the base for revenue source
6 which is less than its share of the total population. In other words if
~h ORnet wores

province 3 is a relatlvely poor prov1nce in terms of revenue source 6 it will
T e -

garner an 1ncrease 1n 1ts sub81dy. If not, _its subsidy will decrease. Therefore,

~——— e S ————

the total change in revenue to province 3 as a result of a tax rate change will

be greater than the change in its own revenue if it is a "poor'" province for

revenue base six.

For the impact on the provincial revenues of other provinces as a result

of a tax change in provinces 3 we are left only with the equalization term,

i.e.,
oR, P. B
i i,6
(8) - = B L ] for i # 3.
8t3’6 3,6 L P, "B g

If province i is relatlvely poor 1n terms of base 6 (i.e., the bracketed term

RN,

is positive) then its equalization payment w111 ‘increase. Otherwise it will

fall, or remain at zero. Therefore, the effect of a tax rate change by province
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i on source j will increase the equalization payments for all provinces who are

relatively "poor" in terms of revenue base j. Intuitively, this result can be

explained in terms of equation (1) since an increase in the tax rate ty g will
?

increase s’ These results can be generalized by replacing 3 and 6 by i and j.

Changing the Bii

The effect on provincial equalization payments of a one unit change in
Bij is somewhat more complicated. Assuming again that the province and base
in question are 3 and 6 respectively, we have, from partially differentiating

equation (6):

(9 aiBB =ty t tss[;%’nzm] - [-120 t'6”'6-l[BC6-B326]
3,6 ’ 0 LFe Bes L e TR ¢ S
c,6
énd
oB P B 10 B
i i i,6 7 '] i,6 .
(10) =—— = t i aea i B S S S [—*———] i# 3.
333,6 3,6 P, Bc,6 J . [1=j i,6 "i,6- (Bc 5)2
b

The interpretation of (9) and (10) is quite straightforward, however. From (9),
a province will naturally generate an increase in its own revenue from changing
B3,6 and this increase is represented by t3,6 times its tax rate on revenue
source 6. There are two components to the change in the equalization payments
as a result of changing B3,6 and these are represented by the last two terms of
(9). As a result of changing B3,6 there is now more total Canadian revenue
associated with revenue source 6 and this will be allocated in the same manner
as the previous revenue. This is captured by the middle term of (9): if
province 3 has a percentage of the total base for source 6 smaller than its
percent of total population, then on this count its equalization payment will
increase as a result of the change in its base, B3,6' On the other hand,

province 3 now has a larger share of the total base for source 6 than it had
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before the change in its base. On this count it will find that its equaliza-
tion payment falls because it now is eligible for a smaller share of the total

10
revenue X ti6 Bi6 than previously. This is the third term in (9) and it

must be negative, since (Bc,6 -83,6) is positive. For a province which has a
relatively low percentage of a particular revenue base 6, the impact on the
equalization payments it receives of changing the revenue base is indeterminate.
One could work out the conditions under which it will be‘either positive or
negative, but we will defer to a numerical example on this point.

For the other provinces, any change in revenue from having province 3
alter its tax base will occur only in the equalization payments. The first
term in (10) is similar fo the second term in (9): a relatively rich province
will lose some equalization and vice versa. The second term will always be

positive and reflects the marginal decrease in the size of province j's (j#3)

share of the base for revenue source 6, i.c., each of the other 9 provinces

B
. i6 . . . .
will now have a smaller ﬁl— ratio because their Bi6 remained the same while
cb
Bc 6 increased as a result of the increase in the base province 3.
’ .

Therefore, equalization payments in all provinces are affected by changes
in cither the tax rate or tax base in a particular province. Naturally, this
may not show up in the final values for equalization payments for the richer
provinces, e.g., as a result of a tax increase in Saékatchewan, the equaliza-
tion subsidy accruing to Alberta for the relevant revenue source would increase,
but since the sum of all sach subsidies will in all likelihood still remain
negative, Alberta will still get a zero value for its final equalization pay-
ment .

Other types of experiments arc also possible. For example, one could
look at the impact of internal migration (or any other factor that alters Pi

10

or %

Pi) on provincial equalization payments. And the analytical solutions
i=1



o

-15-

to some of these alternative experiments can often be quite obvious. Consider,
for example, a 5% increase in all the bases (for each province and for each
source). From equation (3) it is clear that the term in square brackets will
remain invariant to equal percentage changes in all the bases while the term
that premultiplies it will increase by 5% (assuming that tax rates are all pro-
portional to income). This implies that the impact of a 5% increase in all
bases is to generate a 5% increase in all equalization payments. We now turn
to some numerical examples of the sensitivity of these payments to changes in

both tax bases and tax rates. /{
Ot Ch- Pt

Table III contains data relating to the impact on the equalization grants

Some Numerical Tests of Sensitivity

of selected changes in the rate and base parameters for various provinces. We
shall restrict our comments on the results to noting a few of the more interes-
ting findings. Detailed analysis of the Table is left to the reader. Column (1)
merely recopies from Table I, for comparison purposes, the actual level of
equalization payments in 1968-69. The next three columns show the impact of
changes in tax rates for selected provinces - a one percentage point increase
in sales tax in Nova Scotia in column (2), & one percentage point hike in
Ontario's corporate income tax rate in column (3), and the imposition of a
sales tax in Alberta at a 3% rate. The last row of the Table gives the change
in the own revenue of the provinces in which the tax or base changes are made.
The result of the increase in Nova Scotia's sales tax rate results in
all tﬁe provinces (excepCVOntario, Alberta and B.C.) increasing their equali-
zation payment, including Nova Scotia. As a result of Ontario's corporation

income tax increase (note that we are assuming an across-the-board increase in

the income tax rate) total equalization payments increase by approximately
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4 million dollars (compare columns (1) and (3) for the second last row).
Ontario's revenue increases by just over $28 million. Therefore, equalization
payments arising out of this tax rate change amount to approximately 147 of
the increase in Ontario's revenue.
Columns (4), (5), and (6), present results for changes in tax bases.

A five percent increase in the tax base in Nova Scotia leads to a decrease in
Nova Scotia's equalization payments, by some $1.528 million. It is extremely
significant to note that its own revenue increases by only $1.467 million as a
result of the sales tax base increase. Therefore, the result of a change in
Nova Scotia's sales tax base is to make the provincial treasury worse off! As
a result of this base change, all of the other "have-not" provinces register
increases in their equalization payments, as they do for the experiments in
columns (5) and (6) as well. In terms of our analytical section, this implies
that equation (10) has a positive value for the "other" provinces.

| As a result of having a 5% greater sales tax base, Quebec's revenue in-
creases by nearly 30 million dollars. Its equalization payment falls by about
$15 million. As a result‘df the base increase, therefore, Quebec is able to
garner only half of what the sales tax change would yield in the absence of an

equalization scheme.

The Role for Provincial Strategies under the

|
Equalization Scheme

The results we have analyzed in Table III clearly suggest that there is
plenty of room for strategy on the part of the provinces with regard to their
taxation programs. If a province were to raise a given amount of revenue and
it is indifferent as to the revenue source from which it is to be derived, then
it makes good sense for it to raise the revenue in a manner that will lead to

an increase in its equalization payment. In Table II we presented a matrix of
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equalization payments (positive and negative) by province and source. If a
province wants to increase tax rates it will also increase its overall equali-

zation payment if it levies the increased tax on a source for which the entry

in Table II is positive. In fact it should increase tax rates on the revenue
Pi Bi' -
source which has the highest positive value for { 7 E_l Jr To levy a tax
" e cj

on a revenue source for which it has a negative entry in Table II (equivalently,

Bi' P,
for which E-l > FL ) will result in a decrease in the equalization grant.

cj c 4

It would have been possible to carry out extensive numerical experimen-~

tation in order to understand better the implications arising from this feature
of the equalization program. We have restricted ourselves, in this paper, to
two examples, the results of which appear in the last two columns of Table III.
In the second last column we increased the personal income tax in Quebec by
one percentage point (for all tax brackets). This generated an increase in
its own revenue of 12.359 million dollars and increased Quebec's equalization
payments by $490,000. In the last column we calculated the required percentage
increase in the tax raté on the Water Power Rentals revenue source to again
yield $12,359 million (i.e., 44.62%). As a result of raising an identical
amount of its own revenue, the equalization payments accruing to Quebec fall
by $2,116,000. Naturally, theQuebec entry inTable II for Water Power Rentals is
negative (revenue source 14). This is a highly interesting result. The im-
pact of the equalization plan is to bias provincial preference in the direction
of raising revenues from those tax sources for which they have a relatively
small share of tax basec.

We now turn our attention to some proposals for modifying the current

tax equalization plan.
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IV Alternative Equalization Formulations

There are many possible ways in which the present tax equalization
scheme could be altered. For purposes of this section we shall focus on only
two modifications to the formula, both of which have received some attention
either in the theoretical literature relating to the general topic of revenue
sharing or in the public discussions relating to the Canadian equalization
plan. The first modification is to replace the Canadian average provincial
tax rate tcj in the equalization formula by the province's own tax rate tij'
The second modification has to do with replacing the Canadian average per-

B
capita tax base for each source, 521 » by an average that relates to, say,
the highest five or highest three ;rovinces. We shall deal with each of these
in turn.

In his pioneering paper on revenue sharing, R. A. Musgrave (5) sug-
gested that equalization payments to province i should reflect tax effort by
province i. If a province wishes to receive a larger equalization payment it
must be willing to subject its citizens to higher tax rates. Under the present
scheme, the subsidy to province i can go up as a result of a tax increase in
province j. This would be precluded under a Musgrave-type scheme. This alter-

native is very easily incorporated into our notational framework. Specifically,

in equation (1) we replace tcj by tij and obtain

1 B. B,..
_ c ii™

(11 E = P, & t,, |==1EL
i i i=1 ij L_Pc Pc j

- — - — va—— — . >t T Em s e @, ¢ e 4= e e eeme eeiw.e e ew e e s e e i s et mieimm taemy ereermy ee e 4 e W

c
“R. A. Musgrave, "Approaches to a Fiscal Theory of Political Federalism

in Public Finance Needs, Sources, Utilization, National Bureau of Economic
Research (Princeton: Princeton University Press, 1961) pp. 97-122.
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Thus, for a given tax source, a province with a positive value for

P,
i

source, i.e., raise tij' While there are some advantages to this formulation,

B B, .
ifj-- -1l can increase its payment by raising its own tax rate on that revenue
c

it is important to note that it does have the disadvantage of encouraging
further any strategy that might exist under the present plan. Under the
philosophy embodied in (11) it is clear that the provinces would have an in-

centive to increase tax rates on revenue sources for which the differences

B, B, .
T I W |
between Pc Pi

this difference is smaller or negative. Much more could be said concerning

are large and decrease the’tij on those sources for which

this alternative to the present scheme, but we shall restrict ourselves to a
few further comments later in this section when we discuss the results for
1968-69 of this and the following alternatives to the present revenue sharing

plan.

Averaging to the Highest N Province

The most commonly suggested alternative to the present scheme is that
revenues should be equalized, not to the Canadian average tax base for each
source, but rather to the average tax base of Canada's N richest provinces
where N is say 3 or perhaps 5. Unfortunately this is not a very straight-
forward modification because there are several ways to interpret what is meant
by averaging to the highest thrce provinces. One possibility is that for each
tax source we choose the richest three provinces and calculate the resulting
equalization payments. This would mean that the highest three provinces would
differ from tax source to tax source. We rule out this interpretation because
a) we feel that this is not what is generally meant by averaging to the highest
three provinces, and b) the levels of equalization payments will be extremely
large and it is even theoretically possible for all provinces to be eligible

for equalization payments.
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Even requiring that the same three provinces will be used for each
revenue source still leaves us with at least two alternative versions, both

of which appear worthy of amalysis:.3 The first version simply involves re-
. B .

placing ifl in equation (1) by —E%; assuming that the averaging is taking place

¢ c

over the top three provinces, 1i.e.,

1 . o
12) E =p 3 t [-2b .2
(12) i 1427 ¢ Pc3 P, J

3
where -E%r = the average per-capita base for the three
P, richest provinces.
B3 B .
Since ;;%r will obviously be greater than qu-this modification will result in
c

c
larger equalization payments.

This version still assumes that the per-capita deficiency is multiplied
by the national average tax rate, tcj' It is possible to argue that it is more

appropriate to multiply the deficiency the the average tax rate in the three

(or more generally, the N) chosen provinces rather than by tcj' This would

convert the formulation to:

16 B0 B, ..
(13) E, =P, £ t 3 ,r-—l?;---l,—l; .
1 1 i=-l CJ _,Pc i.-l

It is not clear that (13) will result in larger overall equalization payments

than will (12), i.e., it is quite possible for tcj to be greater than tcj3°

6The highest province is defined as that province which has the highest

16 t_. B,
value for & —= P
3= i

’ etc.
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We now present the impact on the equalization payments for 1968-69. of
these three alternative schemes, as represented by equations (11), (12),

‘

and (13).

Results for the Alternative Proposals

Table IV presents results for modifying the existing scheme along
the lines of equation (12), i.e., the provinces receive a payment (positive
or negative) from each source depending on the product of the national
average provincial tax rate, tcj’ and tﬂe difference between the per-capita
base for the top N provinces and the per-capita base for the province in
question. Table IV presents figures for N=5, 3, and 2. While it is
possible to use several criteria for selecting the N provinces, our pro-
cedure was simply to use the data in column 5 of Table I to rank the pro-
vinces. On this basis (i.e., per-capita revenue yield at national average
tax rates), Alberta, British Columbia, Ontario, Saskatchewan, and Manitoba,
are the ordered top five richest provinces. In Table I the overall level
of equalization payments is just over $700 million. As a result of aver-
aging to the highest 5 provinces, equalization payments jump to $1,282
million (see the entry in the last row of left panel of Table IV. 1In
Table I, the national average value of revenue per-capita (appropriately
summed over the 16 revenue sources) is $343.35 per person. For N=5 this
figure (not shown) is $392.79. The interesting feature is that Ontario
now is entitled to a subsidy - at the rate of $11.84 per person, or $86,470.
If the averaging is carried out over the 3 highest provinces, equalization
payments run to over 1 1/2 billion dollars - more than double the equali-
zation in Table I (sece the middle panel of Table IV). Tor the case where

Alberta and British Columbia provide the standard (i.e., N=2) the total
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value of equalization payments soars to 2.6 billion dollars. Furthermore,

OYAR

British Columbia now receives an equalization payment (92.6 million). Com-
pared to the actual 1968-69 payments, this represents nearly a four-fold
increase in the total equalization grants. Figures for provinces presently
receiving grants do not show this large a percentage increase because part
of the increases are taken up by the grants that now go to Ontario and
British Columbia. Oddly enough, the figures for total revenue (i.e., own
revenue plus equalization) per-capita for N=2 (the last column) indicate
that Alberta, the richest province and the only one not receiving an equali-
zation payment ends up with the lowest per-capita total revenue.7 This
results because the "tax effort" (i.e., tij) in Alberta is the lowest of

all the provinces. We leave to the reader the job of completing the analysis
of Table IV.

Embodied in this table is the assumption that even though we
are equalizing around the highest N provinces, it is still appropriate to
use the national average provincial tax rate, tcj’ for each revenue source,
As mentioned above, it is also reasonable to require that this average tax
rate be the average for each source of the same N provinces used in the
equalization procedure. In other words, it is reasonable to use equation (13)
rather than equation (12) when attempting to modify the present formula to
average around the highest N provinces. The results for the equalization
payments derived from applying equation (13) appear in Table V for the case
of N=3, and N=2. The equalization payments in Table IV for N=3 are,
except for Ontario, larger than those in column (1) of Table V and the

payments in Table IV for N=2 are, except for British Columbia, larger than

7'.l.‘hese data are not shown in the table, but are available upon request.
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TABLE V
Averaging Eo Highest N Provinces

Equation (3)

($ ,000)

. { THREE 5 ™0 | !
Province g Highest Provinces ‘é Highest Provincesf
NFLD 102,408 ' 124,041
P.E.I. 22,449 27,651
N.S. 125,048 . 163,207
NB 107,042 137,199
Quebec 751,264 . 1,055,500
Ontario 213,932 652,823
Manitoba 107,337 ‘ 158,911
Sask. 86,516 136,303
Alberta 0 0
B.C. 0 95,325
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those in column (2) of Table V. What this suggests is that the national

average tax rate tcj is, on average and over all revenue sources, greater than
the average rate calculated either over the top three or top two provinces.

As a result of this, equalization payments are lower for formulation (13)

than for formulation (12). This should not surprise us since we noted earlier
that Alberta has the lowest '"tax effort".

The modification first mentioned in this section related to introducing
tax effort into the equalization scheme. Specifically, the difference between
the national average per-capita base and the ‘provincial base for each source is
multiplied not by tcj but rather by tij' See equation (11). The values for
equalization payments based on this formula turn out to be considerably lower
than those from the existiﬁg scheme. Rather than presenting these results in a
manner similar to the results in say, Table IV, we opted for a format that re-
vealed the reasons why the level of equalization turns out to be loﬁer. Refer
to Table VI which gives the equalization payments by province and by source,
i.e., it is identical in format to Table II. Across the bottom of Table VI
are the equalization payments. Except for Saskatchewan, all provinces' sub-
sidies would be less than they are under the present scheme. In order to see
why this occurs, let us take Quebec as an example. Comparing the equalization
subsidy for personal income tax (row 1) for Tables VI and II, we note that
Quebec receives a greater payment under the tax effort scheme (Table VI). This
is so because its tax rate on personal income tax is greater than the national

average rate tc However, for four revenue sources Quebec's subsidy is zero

."
(revenue sources 9 to 12 which relate to oil and gas revenues) because its tax
rate is zero. In turn its tax rate is zero because it probably has no tax base

for these sources. Despite the fact that Quebec is a province with a relatively

high "tax effort", it comes out worse under a tax effort type of scheme because
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because the equalization payments are calculated for each revenue source
rather than on an aggregate basis.

It should be pointed out that the results in Table VI are not too
meaningful because if this particular version of an equalization program

were in effect, the provincial tax rates L would probably not have the
J

values they currently do.

V. Funding the Equalization Scheme

Up to this point we have neglected entirely the fact that the scheme
has to be funded. We have mentioned that the equalization payments come out
of general revenue rather than from the coffers of the richer provinces. This
means that the financial costs of the plan are borne by all tax-paying Canadians.
And it also means that it will be fruitful to look at the costing of the equa-
tion scheme and attempt to construct a "net benefit' to each province as a
result of the total impact (costing plus payments) of the equalization scheme.
The purpose of this section is to attempt such an analysis,

The first issue to be tackled is the allocation of federal revenue by
province. Specifically, on average, what proportion of total federal revenue
is borne by the residents of, say, Ontario? Ideally, one would like the pro-
vincial allocation for each federal revenue source. Unfortunately, such data
are not presently available. The alternative we opt for is to look at the
total base in each province for two of the main federal revenue sources, namely
the personal income tax base and the corporate income tax base. Next we
allocate to each province its share of these taxes. These figures appear in
the first column of Table VII. It is important to recognize that these ratios
are only estimates of the provincial shares of total federal revenue. However,

it is also important to note that they are probably reasonably good estimates.
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TABLE . VII

Funding Estimates by Provinces

Share of Total Federal " Share of 1968-69
Province Revenue Obtained from Equalization ;
Province * Received by Province

NFLD. 1.092 10,312

P.E.I. 0.185 ' 2.276

N. S. 2.011 11,209

NB 1,466 9,978

Quebec 23.618 . 55,343
Ontario 45.581 0

Manitoba 3.952 6.606

Sask. 2.866 4.276

Alberta 7.557 0

B.C. 11.676 0

*
Estimated on the basis of the provincial shares of the personal and
corporate income tax base.
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For example, Ontario has 45.587% of the total income tax base. It would be
quite surprising indeed if the actual proportion of federal revenue collected
from residents of Ontario (direct and indirect) was not within, say, 5 per-
centage points of 45%.

Column (2) of Table VII contains the percentage of total equalization
received by each province for the 1968-69 period. Consider the province of
Quebec. It receives approximately 55% of total equalization payments. But
its residents will have to pay for about 24% of the cost of the total scheme.
The net benefit to the province (treating the provincial government and the
residents as a single entity) is the differences between these two figures or
about 31% of total equalization. For Ontario, since it gets no payment, the
cost to the province is about 45% of the total payment. It is even possible
for a province to receive a grant and still be worse off as a result of equali-
zation. This is nearly the case for Saskatchewan under the 1968-69 calculation.
Were Saskatchewan to become somewhat better off relative to the Canadian average
it is entirely feasible for its percentage of the equalization payments to fall
below its share in the cost of total equalization. It is worthwhile mentioning
again that the benefits of equalization go to the province while the cost of
equalization is borne not by the province directly, but rather by the residents
of fhe province. Nevertheless, it seems to us that too often public statements
from various sources concerning equalization payments fail to recognize that
residents of all provinces and not only the "have" provinces contribute to the
funding of the equalization scheme.

Many interesting calculations can be undertaken using these cost esti-
mates. For example, we can investigate the net cost to British Columbia resi-
dents as a result of an increase in the tax rate in Ontario for any given revenue

source. British Columbia will receive no equalization payment as a result of
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this tax change, but its residents will bear about 12% of the total value of
the increased equalization payments resulting from the tax change in Ontario.
It would be also interesting to calculate net benefits by province for the
various changes in Table III. We leave this, and other such calculations,

to the reader.

VI. Conclusion

In the above sections we attempted not only to outline the present tax
equalization program but as well to highlighf some of its more interesting
implications. In addition the paper also delved into the features of some of
the possible alternatives or modifications of the present scheme. Obviously
much more analysis can be done both on the current program as well as on the
various suggested alternatives. However, one has to exercise some care in
recommending alternatives because even slight changes in the equalization
scheme can alter the conceptual underpinnings of the program. For example,
as we suggested above, Musgrave would probably opt for the modification em-
bodied in equation (11) rather than the present scheme, i.e., he would prefer
rewarding '"tax effort". If a province wants a larger subsidy, it has to be
willing to tax its own residents more. Under this modification a "have-not"
province would not garner, as it currently does, an increased subsidy simply
because some other province increases its tax rates. Yet if the purpose of
equalization is to ensure that no province has to levy unduly high tax rates
in order to supply some "standard" level of services, the "tax effort' modi-
fication may not be desirable since it could encourage very high tax rates

in the poorer provinces.
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Nonetheless, there are a few areas in which improvements could be made.8
Perhaps the most obvious is the incentive, under the present scheme, for pro-
vinces to tax less heavily those revenue sources with which they are relatively
well-endowed and vice versa. We have no idea of the degree to which provinces
react to this incentive but as our example for Quebec in Table III indicated,
the dollar values involved can be quite substantial.

Finally it is important to emphasize that a complete analysis of the
role of equalization payments must also encompass the myriad of other federal
and provincial policies and policies that affect the incomes both of provincial
governments and the residents of the various provinces. Our goal was a more
narrow one--that of evaluating in isolation some aspects of, and potential
modifications to, the equalization component of the Federal-Provincial Fiscal

Arrangements Act.

8For example, it may be more costly, per capita, to provide a "standard"
level of public goods and services. This is not brought into the equalization
formula.
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