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II. Equalization In New Brunswick -
A. The Byrne Report
Tl:m' 1963 Byrne Report recommended that the N.B. government institute an
unconditional grant program for local governments with two components: a flat
tgc::ant and an equalization grant. The_ Report argued that grants were necessary
"implement the principle of fiscal equity ..... with respect to local as
well as to general services, so that it would be possible to provide
both types of services at good standards at about the same tax burdens
throughout the province that is, so that a citizen living in a given
type of locality would receive about the same fiscal treatment as if he
?v;{:;s)m a similar type .of locality anywhere else in the province.”
p.

274 5-;11& unconditional grant program was to have six characteristics (pp.

1) the program must provide “substantial® revenues that all local
governments can provide "good standards of local services® with
"reasonable local property taxes";

2) the program must provide “"sufficient® equalization so that all
municipalities can provide a "good uniform standard of local
services with a similar tax burden”;

3) the grants must be sufficient that local governments on average
keep their property levies reasonably low;

4) municipalities with good administrations should be rewarded with
lower local tax rates; poor ones with higher rates;

5) the program should be flexible so that local governments can have
higher levels of services providing they pay for them;

6) the program must not be sensitive to the status of the

muanicipality.

The Byrne Report recommended that the unconditional grant program be
based on a2 formula developed by Graham (1963) which contained both flat-rate
and equalization components. In the Report, municipalities are divide? into
groups according to character and population size. The flat grant Gis 40
percent of each municipality’s standard expenditure, defined as the average
per capita gross expenditure for each group of local governments smultiplied by
population of the municipality. We can represent the flat grant by:

G'= g (EGE/EN) N, | (1)

where GE is gross expenditure, N is population and § is the flat rate. The
equalization grant G is (pp.277-8) ’'the amount necessary to enable all
municipalities iz each group to provide for the balance of the standar_d
expenditure (60 percent) with a uniform tax burden’. Thus the flat grant is
subtracted from standard expenditure to determine the amount to be financed
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where K is a weighted total of kilometers of roads (local roads have a weight
of 1, provincial roads 1/2); and (3) Y, a graded population adjustment
reflecting the higher per capita costs of large municipalities. These three
adjustments give the fully adjusted grant base FAGB, the numerator of the %GS
term, which is then divided by itself plus the tax base to give %GS; i.e.
FAGB/(FAGB +.01A) = %GS. .

First note the initial grant base .01A disappears from (4) since it is in
both the numerator and denominator of %GS. Therefore assessment does not
directly influence the grant, but only indirectly through the ratio XY/(XY +
1). We can analyze this ratio by initially assuming Y = 1; i.e. the municipal
population is smaller than 5000, so that the ratio reduces to X/(X + 1). If we
take the representative municipality we see from (1) that X must be 125 so
X/(X + 1) equals .555; ie. for a small town with average per capita and per
kilometre assessment, %GS is 55.5 perceat. For a very rich, small town (i.e.
as X --> 0) %GS approaches zero; for a very poor, smail town (i.e. as X rises)
%GS is asymptotic to 1. Thus, as a small locality’s fully-adjusted grant base
grows, its %GS grows more and more slowly (see Figure 1). If the graded
population adjustment exceeds 1, the %GS line shown in Figure 1 for an
average, small town shifts upwards. For example, if Y = 2, %GS increases from
555 to .714; if Y = 22853 (the population size of London, our largest city
in the sample) %GS climbs to .7407. Thus for any given X the larger is Y the
larger the upward shift in the %GS line. If the municipality is wealthy, the
upward shift is smaller (e.g. for X = 1, %GS for London would be .69) whereas
for a poor municipality the shift is larger (e.g. for X = 2, London's %GS
would be .8205). The shift in the %GS line widens since for larger grant
bases, the bigger the population the larger the increase in %GS. The highest
%GS would go to a large population city, poor in same %GS if one is wealthy
and high popuilation and the other poor and smalil.

Given %GS the actual grant also depends on SE, shareable expenditure.
Since larger and wealthier- municipalities will have larger gross expenditure
net of non-tax revenue, SE biases the grant in favour of large, high
expenditure cities. This variable tends to reward tax effort since it is
sensitive to the local mill rate and penalize cities with high charges and
other non-tax revenue.

Compariag the current formula (4) to that proposed in the Byrne Report
(1,2,3) we see that the current formula bears no resemblance to (2), Byrne's
equalization component. However, (4) looks remarkably like Byrne’s individual
grant constraint (3% a fraction multiplied by gross expenditures net of
nontax revenues for each municipaljty. Since the SE term is biased towards
larger and wealthier cities, the only equalizing in the N.B. formula must
occur through the%GS fraction. The comparative statics of the N.B. formula are
summarized in Table 1. Increases in X, Y, K, SE and N increase the grant
whereas A reduces it. SE also tends to reward tax effort since it is semsitive
to the local mill rate andto penalize cities with high charges and other
non-tax revenue.lf another city raises its assessment (Aj rises) or reduces
its kilometrage (Kj falls) the provincial average and the scale factor rise,
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Note the positive sign on A/N. If we regress G against taxable municipal
income: 2
G = -506.680 + 3.696 I (adjusted R™ = 916).

This is not surprising since assessment and income are closely related:
I = 116,391 + 0.0004 A (adjusted R*= .968).

However, regressmg G/N against I/N showed no relationship. Since the purpose
of equalization is to reduce differences in fiscal capacities bétween local
governments; this formula appears. to do exactly the reverse.

ITII. Equalization In Prince Edward Island .
A. The Prince Edward Island Equalization Program

The P.E.L. government, unlike New Brunswick and Nova Scotia, did not hold
a royal commission on provincial-municipal relations. Currently, there are two
unconditional grant programs in P.EI, a per capita entitlement that
increases with population size, and equalization. The equalization program
introduced in 1980 is similar to the N.B. one. The grant formula is:

G=[ZNZ + AJI{(E_ +E_))/2)(1 + ] *F (5)

where Z = (ZA/EN) * N + 0.25 [(ZA/ZK) * K + (ZA/ZN) * (N - 2000)]

The first square-bracketed term is the equalization grant factor line EGFL;
the second square-bracketed term is projected current expenditures PE. EGFL is
multiplied by PE, an average of the previous two year’s current expenditure
multiplied by an inflation factor r, to give the pre-adjusted grant G which
multiplied by F, the scale factor for the grant pool (F = Grant Pool/EG ), the
adjusted grant G. The PE variable is larger for larger, wealthier cities and
positively affected by the local mill rate, as in the N.B. formula.

The variable Z, the adjusted grant base line, makes three adjustments to
the grant base; adjustments 2 and 3 have a 25 percent weight (i) (ZA/IN)*N
calculates the total assessment base a municipality would have if it had
average per capita assessment; (ii) (EA/ZK)*K calculates the total kilometers
of roads (local roads have a weight of 1, provincial roads of 1/2) a
municipality would have if it had average per kilometre assessment; and (iii)
(EA/ZN)*(N - 2000 adds a correction factor for populations in excess of 2000
to adjust for higher costs associated with larger population (if N < 2000 this
factor is set to zero). Once Z is calculated, the fraction Z/(Z + A) = EGFL.

The major difference between %GS in the N.B. formula and EGFL in the
P.E.Lformula is the population adjustment factor. We can see this as follows.
First note that if we divide (5) through by A, EGFL becomes (Z/A)/(Z/A + 1)

where:
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gsee Table 6) we see that the correlation is almost 106%; EGFL has little
influence othe rankmgs. In per capita terms the P.E.I. formula gives larger
(smaller) per capita grants fo the smaller (larger) cities than does the N.B.
formula. Cornwall #18 receives the largest per capita grant; Woodstock the
smallest.

The OLS regressions below shows. the positive and strong relationship
b_etv.reen grants and assessment and grants and income with coefficients
significant at the 1% level.

G = 302,759 + 0.0012 A (adjusted R? = .956).
\
G = 36,492 + 2.9407 I (adjusted R’ = .903).
A and I are closely related, but G/N and I/N or A/N were insignificant.

IV. Equalization In Nova Scotia
A. The Graham Report

The 1974 Graham Report recommended that the old N.S. structure of
conditional grants be replaced by general purpose transfers indexed to the
growth in provincial revenues. The Report recommended an equalization grant,
capital grants and a few specific conditional grants. Equalization would
"permit all municipalities to provide a standard level of services with the
same tax burden, regardless of the level of their own fiscal resources”
(VolL.II, Ch.24, p.54). The proposed program would be in two tiers; one
equalizing county, the other area, services. The formula for county

equalization proposed in the Report was:

G = (ENE/IN * N) - (t * A) (8)

where t = (ENE/EN * N) / (EA**/EN* N)

The first bracketed term in (8) is standard expenditure and the second revenue
yield where t is the standard tax rate. Standard expenditure measures the
spending a municipality would make if it had the provincial average per capita
net expenditure and its own population. (If actual expenditure were less than
this, actual expenditure is used.) The standard tax rate is standard.
expenditure divided by standard assessment, the per capita average of the. top
three per capita-assessments times own population. The standard tax rate times
own assessment is the revenue yield, the tax revenue the municipality wquld
have if it had the average tax rate. Standard expenditure minus revenue yield
equals the equalization grant for each municipality. R
The programs proposed by the Byrne and Graham reports are quite similar
(compare (2) and (8)); this is not surprising since. Byrne's proposal was based
on Graham (1963). The_Graham Report, however, did not recommend a flat granf,
arguing that deficiency payments were not necessary in the N.S. case. Graham’s
recommendations were more successful than Byrne's since the 1980 N.S.
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G=XE-C)[HZTH -w*A/ZA ] *F (10)

where w = [1 - ZZGP/ZZ(E - C)] 2 |

the gap between total net expenditure of all
municipalities and the provincial grant pool. (In 1984 w = .83 in N?va
Scotia.) This arrangemenis similar to the 1967-82 federal equalization
formula: G = TR [N/EIN - IB]. Class net expenditure, Z(E - C), is similar but
smaller than TR, total revenue H/TH replaces N/ZIN; and w*A/ZA replaces B/:L‘B
where B is the tax base. Thus the N.S. formula is a revenue equalization
program, equalizing the difference between the share of households and the
(weighted) share of the tax base.

The comparative statics of the N.S. formula are summarized in Table 1.
Increases in Ai, own assessment, lower a municipality’s grant whereas

increases in Aj for a city in the same (a different) class raise (leave

The ratio w measures

unchanged) the grant. A rise in own net expenditure, Ei- C > or that of a
municipality in same class, Ej- Cj, probably raises G'; a rise in net

expenditure of a different class reduces the grant. Changes in households have
the: same effects as population changes in the N.B. and P.E.I. formulas.

C. Simulation of the Nova Scotia Formula

To simulate the N.S. formula we ignoreq the separaae classes of
households, putting all 23 cities in the first class, and A = A" + 1000 P/m
as before. The constants or provincial averages in our 1982 sample were SPHE =
$1,522.83, STR =,022639 and w = ,940. Since w in Nova Scotia was .83 the N.S.
grant pool in 198 was larger (i.e. more generous) relative to total N.S. net
expenditure than the Ontario grant pool is here. The scale factor F equal
.755, much higher than for either N.B. or P.EIl; as we see below this is
because the N.S. formula gives zero grants to several large cities, reducing
G and thus. raising F. It is easy to calculate an individual city’s grant. For
example using (9), city 16 Barrie’s grant is [SPHE * H - STR * A] * F =
[$1,522.83 * 15,740 - .022639 * $1,048,785,794] * .755 = $170,541. The actual
grant shown in Table 5 is $170,328; the difference due to rounding. To simply
determine whether or not a city receives a grant it is faster to calculate G/H
= [SPHE - STR * A/H] * F. If SPHE < STR * A/H, the city does not receive a
grant; eg. city 23, Thunder Bay has A/H = $79,331 so STR * A/H = $1795.97
which exceeds SPHE = $1522.83. Since SPHE and STR are constants for any one
year, which cities do/do not receive a grant basically depends on their per
household assessment. An alternate method is to compare H/TH with A/ZA * w as
in (10). Table 6 shows these ratios; ush}g 94, one can quickly scan the table
to see which cities do not receive grants.

The simulated N.S. grants are shown in Table 5. Three cities, Windsor,
Sault Ste. Marie and Thunder Bay do not receive grants; in each case their
share of the assessment base (weighted by .94) exceeds their share of
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lhzelrcl:cesi:: fw:c;dsto u::alculate. Figures 3 and 4 illustrate this difference; the
rovinciaf-;’v ¢ areas (each block is one city) above and below the
fhe area M er:‘ge benchmark whereas the GINI ratio is the area M divided by
he post—gra;t lilgle az:e-lg&a)gt fRICI:IisB .1(008, slightly larger than the GINI, and

T or N.B. (a 0.2% improvement), .0976 for P.E.L
(3.17%) and .0429 for N.S. (57.44%). Thus the RIC coefficient also shows that

- N.B. and P.E.I programs do little to improve inequity relative to the N.S.

program.
< 1 .

- Plct):lmcl‘(s (19§l.) HI index of' income inequalities can bes used. to test for
orizontal inequalities between municipalities. Plotnick defines horizontal
equality in terms of ranks: two cities with the same rank before the
government tax shoul.d' have the same rank after the tax. The HI index is zero
if tl3e ranking of cities in the pre-tax situation is identical to the post-tax
ranking; as the number of rerankings increase the index rises and in the limit
reaches 1. Here we use the HI index to determine whether equalization grants
cause wealth reranking among the municipalities. We redefine the HI index as:

M o N
m-‘zil.wi-wil/zzilwi-wx (11

wgerg W is post-grant wealth of municipality i, W is mean post-grant wealth,
\\ 4 is r.apk-preserving level of wealth for i, N is total number of
municipalities and M is total number of reranked municipalities. HI is zero if
M = 0 (complete horizontal equality) and HI = 1 if M = N (complete horizontal
inequality).

Since little reranking occurs in the N.B. and P.E.I. programs HI - 0. The
explanation for this is simple: the N.B. and P.E.I. grants are closely related
to assessment; adjusted R"in both cases exceeds .9. Because these programs use
provincial averages as their benchmarks the per capita grants are not large
and do not vary much between cities ( the range is $27 to $49 in N.B. and $21
to $43 in P.E.l.). Hence it is not surprising that little reranking occurs.
Under the- N.S. program, however, the number of rerankings is substantial and
HI - .25. Per capita grants are strongly and negatively related to per
household assessment (adjusted R°= .88) and the range is also significantly
wider in Nova Scotia (from $0 to $132). Since larger absolute and relative
grants. are- more likely to cause rerankings, a high HI index for Nova Scotia is
expected. The basic reason why so ‘much reranking occurs in the N.S. program,
however, lies in the nature of the formula. In practice, all equalization
programs in Canada are gross programs that is, their minimum grant is zero
since units above the benchmark cannot receive negative grants. Since the
program benchmark is the provincial average and no city above the average
receives a negative: grant, the rankings of the top cities are unaffegted by
equalization. The only way a redistributive program such as N.S. can increase
the fiscal capacity of poor cities is at the expense of the middle wealth
cities since they must suffer a drop in rank in order to raise the poor ones.
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simpler and clearer to strip the formula of its excess jargon and mathematics
and bring it down to its basic principles. Second, Table 1 shows that
separating municipalities into classes, each with its own grant pool, can
cause individual grant changes if there is an exogenous change in another
municipality depending on whether or not it is in the same class. Similar
effects occur in the 1982-87 federal program which has classes of provinces

. depending on whether a. province is in or out of the revenue base (see

Courchene, 1984). Since the purpose of arbitrarily segregating municipalities
into classes is. probably a concern for costs related to population, an
alternative solution could be to include variables correcting for fiscal need.
(Need variables are included in the N.B. and P.E.I. programs; however, since
they only affect the %GS and EGFL ratios, they have little actual impact.)
Third, most equalization formulas use population rather than households. In
terms of the median voter model, it is the household that pays property taxes
and makes the decisions on local public goods. Thus for fiscal capacity
definitions number of households is a more appropriate concept than
population. However, environmental costs are imposed by people so that for
measures of needs, population is the preferred concept. The N.B. and P.E.L
formulas use population; the N.S. formula uses households. Perhaps a more
accurate program should measure cost disparities in population terms and
fiscal . disparities in household terms? And fourth, the N.S. program causes
significant reranking of cities in terms of wealth if the grants are
capitalized into property values. Since the purpose of equalization is to
lessen inequities in assessment bases and the grant pool is not large enough
to handle such redistribution where grants must be nonzero, the resuit is that
low wealth cities gain at the expense of middle wealth cities. One solution
could be to turn the program into a net scheme supplemented by a per-household
flat grant; all citieswould receive the flat grant but the equalization
component would be negative for wealthy cities. Alternatively, the provincial
pool and provincial standard could both be raised, the grant ceiling removed
altogether or the scale factor changed from a constant fraction to a sliding
scale inversely related to municipal assessment per household.

We conclude that the N.S. program best achieves the fiscal equity goal
outlined in the two royal commissions. The N.B. and P.E.I. formulas bear
little relation to fiscal equity: in fact they appear to be flat grants in
disguise. They should be replaced with formulas more closely based on the N.S.

program.
FOOTNOTES

An earlier version of this paper was presented at the annual meetings of
the A.C.E.A. at Mount Allison University, October 1986. I would like. to thank
the discussant, John Mersereau, and the participants for their comments. It is
partly based on research conducted by myself and D.A.L. Auld, School of
Natural Resources (see Eden and Auld, 1987). The project was financially
supported by SSHRCC and I thank the Council for its support. I would also like
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introduced. This guarantee would lessen the impact of the N.S. program as
measured here. We have ignored the revenue guarantees in all the formulas.

In Ontario some municipalities have moved to market value assessment;
others have not. The Ontario government calculates an equalization factor
(based on an average of the previous three years equalization factors)
yearly for each municipality. The assessment base times this factor is
called “equalized assessment" and is meant to make assessments among
municipalities. comparable for purposes of calculating conditional and
unconditional grants. We have used equalized assessment, A, plus
nontaxable assessment throughout our analysis, 8. And, in fact, the P.EL
government is currently in:the process of doing just that. It is revising

its program to follow along the lines of a simplified N.S. formula, using
the same arguments made in this paper.
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Table 1

Comparatjve Static Effects of Grant Formulas

élgn of Effect on Grant:

¥ 7 T

Exogenous Change in: i Q.B. Grant ; P.E.I. Grant | N.S. Grant
o ! i

} } 3
equalized assessment A, | - | { -
another city's assessment A, |+ | + { +/0*
own population N, ! + [ -+ |
another city's population N, ;- { - {
own households H, -1 { ] *
another city's households H, | | { -/0¢*
own kilometrage K, R | { +
another city's kilometrage K, | - { { -
own gross expenditure GE, { + (t-1) { H
another's gross expenditure GE; J - (t-1) | !
own current expenditure E, { 1 ¢ (t-1,2-2) } +?
another's current expend{ture E, |{ { - (t-1,e-2) | +?2/ -
own conditional grants C, { { { -?
another's conditional grants C, ! ! : —2 /0
own non-tax revenue R, !=(t-1) 1 {
another's non-tax revenue R, P+ (t-1) | i
inflation factor r | + | |
grant pool scale factor F i+ [ ! +

'] ) 4 . ) |

* first sign refers to a municipality in the same class as municipality {,

second « m refers to a municipality fina ff »nt clacs from | .
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Table 3

MUNICIPAL EQUALIZATION

Grants Under the New Brunswick Formula

Total Percent Per Copita
Grant Distribution Grent

Cuty “ 1|  woodstock $, 903 244 18T % $ 34.61
“2 Brantfard $ 2,282,306 4616 $3150
3 St. Thomas $. 747,949 15139 $2739
4 Windsor $ 9,697,67 19611 % $4933
S Kingston $ 1,930,2% 3903 % $31.62
“6 | OwenSound $ 662,584 1340 % $ 3353
“7 Belleville $ 119,044 243 W $34.72
‘-8 Trenton ¢ 432,087 sM% $2939
“9 Chathem ¢ 1,094,830 2214 % $ 2720
“10 Sermie $17,716,152 33w $36.11
“11 | Brockwnille $ TIS. N4 1369%. $3838
212 London $.9,292,836 18.792 %. $3346.
“13 | Stretford $ 738,233 15338 $29.09
#14 | Peterdorowgh | ¢ 2203270 4433 % $35.484
215 | Pembroke § 373,704 60 $212
®16 Barrie $ 1,368,534 2767% $3629
17 Ortllie $ 706,191, 1424 % $313
°\18 Corawall $ 1,624,567 3203 % $33.43
19 Guelph $ 2,269,739 43%0% $ 3t1.08
20 s«n\ Ste. Merie | $ 2,639270 3337 N- $31.97
L) Timmins $ 1,308,614 2646 % s297
#22 | Neorth Bey $ 1,463,676 2%0% $29.10
223 | Thunder Bey $ 3,940,911 7969 % $3339
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Table 35
. Grants Under the Nova Scotia Formula
Tolal Percent Per Capita
Grant Otstridution Grant
City “ 11 Woodstock $903,169 1830 %- $34.69
2 Srentlerd- | $4,319,626. LIS ® $3962
3 | stTremes | $3,609,331 7299 % $132.19
.4 windsor 0 o 0
“S Kingsten $3,303247 1.129% $90.1S
“6 | ovenSound | $1,777.9% 3893w $ 90.01
*7 Belleville $ 3,062,608 6.193 %. $88.74
“3 Treaton $ 1,544,083 2w $103.03
“9 Chethem: $1,4979% 3029 % $3721
10 Sernie $ 82830 1675 % $16.84
“11 Srockville $ 1,353,606 2% $67.08
”12 Londen $10,234,5% 207378 $39.13
“13 Stretford $ 1,106,493 239 $43352
“14. | Peterborough: | ¢ 3504668 10878 $3701
- 15 | Pembroke $1.3533,612 jaw $ 11251
“16 Barrie $ 170,320 34 % $- 432
“17 Oritlie $2,000,9%¢ 4208 %. $92.53
218 | Cornwell $ 907,591 1833 % $1964
“19 Guelph $ 1,063,033 214 % $1438
220 [Sewit Ste. Marie 0 o o
21 | Timmns $ 1,710,074 3460 % $3903
222 | MNerth By $2,612,654 23 N $31.9¢
#23 | Thunder Bay (] 0 o
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