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ABSTRACT

In this thesis, the response of a provincial government's
budgetary decisions with respect to changes in Federal conditional
and unconditional grants was investigated with special reference to
whether or not the responses of a high income province (Ontario)
differed from those of a low income province (New Brunswick).

In order to facilitate the analysis, a theoretical framework
(called Model I) was set forth in which a province's expendituve and
tax responses to changes in net provincial product and Federzl granis
could be derived. Using this framewﬁrk, separate equations were
estimated for Ontario and for New Brunswick for those expenditures
aided by the National Health Grant Program, the Trans-Canada Highway
Program, the Hospital Insurance and Diagnostic Services Program, and
the categorical welfare programs and the Canada Assistance Plan; and
for other aided expenditures, unaided expenditures, and revenue.

Since expenditure data were not available according to the
definitiens required for Model I, separate expenditure equations could
not be estimated, within the context of Model I, for education, fish
and game, forests, and lands (settlement and agriculture). Thus, an
alternative framework (called Model II) was developed. In Model II,
these data difficulties were taken into account through a reformulation
of the province's quadratic utility function; this allowed the magni-
tude of the conditional and unconditional grant coefficients to be
derived and interpreted prior to estimation. Nine expenditure equations

and ong revenua equation were estimated for Ontario and for New Brunswick
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witnhin the framework of Model II.

The major difference between the dependent variables used in
Model I and Mcdel II is that in the latter the dependent expenditure
variable for each program area considered separately allows the inclu-
sion of expenditures which may be hoth aided and unaided whereas in
Model I the dependent variable for programs considered scparately
properly includes expenditures only on those goods and services which
are specifically aided by federal conditional grants.

On the basis of the empirical estimates of Models I and II, the
following conclusions may be drawn: first, Ontario and New Brunswick
do not appear to raspond to changes in Federal conditional and uncondi-
tional grants in the same manner. For example, the empirical estimates
of Model I reveal that only New Brunswick's expenditures responded as
predicted to the receipt of Federal limited conditional grants in the
three limited grant programs considered separately, namely, the General
Health Grants' Program, hospital construction, and the Trans-Canada
Highway. On the other hand, the empirical estimates of Model II indicate
that Federal conditional grants for hospital construction, hospital
insurance and diagnostic services, social welfare, and lands (settlement
and agriculture) stimulated both provinces' expenditures in these areas
during the period from 1948 to 1370; and that Federal grants for the
Trans-Canada Highway encouraged Ontario's total road expenditures
while grants received under the General Health Grants' Progran and under
the various forestry programs stimulated New Brunswick's expenditures on

general and public health and on forests, respectively.- With regard to



unconditional grants, only Ontario's expenditures on education and New
Brunswick's expenditures on lands (settlement and agriculture) were
stimulated by their receipt.

A second conclusion is that conditional gfants stimulate
spending on individual programs to a greater degree than do uncondi-
tional grants; and, third, unconditional grants are used as a substi-
tute for own source revenue in the case of New Brunswick. In addition,
the theoretical models' predictions that a province responds to the
same extent to changes in net provincial product and unconditional
federal grants is supported in the case of both Ontario and New

Brunswick.,
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INTRODUCTION

1. General

Problems arise in federal systems because of the disparity
between the constitutional and political responsibilities of govern-
ments and their revenue-raising capacities. A large proportion of the
federal government's revenue is derived from personal and corporate
income taxes while the provinces and municipalities, which are respons-
ible for many basic government services such as education, health,
social welfare, transportation and communications, and protection of
property and persons, have less elastic revenue sources in the form
of sales taxes, property taxes, license fees, and profits from liquor
sales. In the case of the federul government, the progressivity of
the tax rate structure ensures that as long as ﬁational income grows,
federal revenues from persconal and corporate income taxes will grow
at a faster rate. On the other hand, provincial revenues from its
own sources increase more slowly than national income and have lagged
behind the income-elastic demands for government services in recent
years.

This disparity between revenues and responsibilities has led
the provincial go;ernments to seek financial aid from the federal
government., This federal aid has increased from $107 million in uncon-
ditional grants plus $115 million in conditional grants in 1948-491 to

$1,101 million in vnconditional grants and $1,896 million in conditional



grants in 1970-71.2

The purpose of this thesis is to determine how two
provinces - one with a high per capita income (Ontaric) and one with a
low per capita income (New Brunswick)3 - have responded in their expend-
iture and revenue decisions to these Federal grants and whether or not
the responses which have been derived in previous studies of the effect
of Federal grants on total provincial expenditure are generally confirmed

‘when the individually aided programs are considered separately.

The balance of this Chapter will provide a brief review of the
major criticisms which have been levied against previous studies of the

effect of federal grants on subordinate government expenditures and will

indicate the ways in which this study overccmes these problems.

2. Empirical Studies: A Brief Review

One of the first empirical investigations of the determinants
of subordinate government expenditures was Fabricant's 1952 study of
the relationship between interstate variations in state and local expend-
iture and per capita income, population density, and the percentage of
the population living in urban areas.? With the discovery by Brazer5
and Kurnow6 that the addition of federal grants as an independent vari-
able improved the performance of the regression equation, the now con-
siderable literature on grants was launched.7

The empirical studies on the effect of federal grants on sub-
ordinate government expenditures have been criticized on both theoretical
and statistical grounds.

A majority of the early studies were one-equation models, with
no attenpt being made to provide a theoretical framework.g In 1968,

an improvement in the theoretical development was made with the



appearance of two studies - one by Henderson10 and the other by
Gramlichl1 - in which the equations to be estimated were derived from

a theoretical base. Although Henderson focused attention on the local
sector and Gramlich's study was concerned with the effect of federal
grants on state and local expenditures, both studies postulated

(albeit in somewhat different forms) that the state and/or local
government's utility is a function of per capita expenditures on

public and private goods subject to its budget constraint which
includes taxes from its own revenue sources, intergovernmental revenues,
and debt. Using Lagrangian multipliers, the government's utility func-
tion was maximized subject to the budget constraint, and the system

was solved for government expenditures and taxes. Henderson then used
one period cross-sectional data to estimate local government expenditure
and tax equations for both metropolitan and nonmetropolitan counties.
Gramlich estimated total state and local expenditure and tax equations
using time series data.

In a subsequent publication,12 Gramlich divided the expenditure
and tax equations into several categories; however, since these equations
were still estimated on a total state and local basis, whether or not
federal grants affected the expenditure and tax decisions of the differ-
ent states to the same extent could not be determined. In addition,
since the expenditure categories were not disaggregated according to
the type of grant for which they were eligible, the effect of federal
grants on the specific programs to which they were directed could not

be diécerned.



One of the fundamental statistical problems in dealing with the
effect of federal conditional grants on a province's expenditures con-
cerns the direction of cauvsation between these two variables. As will
be shown in Chapter II, not only do grants affect expenditures but also
the expenditure demands of a province can determine the amount of
federal conditional grants which it receives. Treating aid as an inde-
-pendent variable in this case would result in a simultaneous equations'
bias if the method of ordinary least squares was used. One technique
which would circumvent this problem is the use of a truly exogenous
representation of grants, such as total grant allocation. This infor-
mation, however, is not available for all aided programs. Another
approach invoives the use of a two-stage estimation procedure in which
the first stage involves regressing grants on varidus variables which
are the true exogenous determinants cf federal grants, with the esti-
rated grant amounts being used in the second-stage estimates of a prov-
ince's expenditures. Since the causation from grants to expenditures
will not be accurately measured with the latter approach unless grants
are regressed on variables which very closely represent the true exog-
enous component of grants, Gramlich suggests that the usual practice of
simply using grants may provide the best compromise, although caution
must be exercized when interxpreting statistical results if the grant
coefficient appears to be high.l3

Another problem, and one that may occur whether the conditional
grant is limited or unlimited, is thatlthe inclusion of aid as an inde-

pendent variable in the regression equations results in expenditures,



to a large extent, being regressed on themselves, and a high degree of
correlation is only to be expected if a province is required to spend
the matching grant.14 This, however, may not always occur since in
reality a province is not required to spend the entire grant, to the
extent that it can substitute the receipts from the federal government
for expenditures which it would have made in the absence of the grant.
On the other hand, if a province's demand is elastic for large changes
in relative prices or if the provincial program would not exist were
federal funds not forthcoming, then the increase in expenditures would
be expected to be greater than the increase in the federal grant.
This correlation problem may be overcome either by using provincial
expenditures less federal grants as the dependent yariable and grants
as an independent variable15 or by using total provincial expenditure
including grants as a dependent variable but testing whether or not
the coefficient of grants is significantly different from one rather
than whether or not it is significantly different from zero.16
One of the unusual aspects of the statistical studies on the
effects of federal grants on state and local, or provincial and muni-
cipal, expenditures is the predominance of cross-section studies.17
Approximately three-quarters of the studies have used cross-section
data while only cne-fourth have used time-series data. The basic
advantage of using the cross-sectional approach is the amount and
variance of the available data for estimating the regression coef-
ficients; however, two disadvantages must be noted. First, the struc-

ture may nct be constant across units; for example, since the problems



¢

faced by Ontario and New Exumswick ave not identical, the response of
each province to external aid may also be differcnt. Second, in one-
perind cross-section studies, the period chosen may uncuiy influence

the estimates which result.18

The latter probiein may be overcome by
estimating pooled cross-section regressions. Maley used the poovied
cross-section approach in her study of the effect of redersl grants
on provincial budgetary decisions and included a scparate additive
dummny variable for niné of the ten provinces. Her results, hovever,

do not indicate whether or not a differential response to Federal

grants occurs on the part of the various provinces.

3. This Study

Three important areas of controversy in the grants' literature
concern the lack of a theoretical basis, the direction of causation
between expenditures and grants, énd the predominance cof one-period
cross-section studies.

In this thesis, a theoretical basis is provided by the formula-
tion of a theoretical model in Chapter IXI. in addition, in order to
maintain consistency between the theoretical model snd the empirical
results, the expenditure and tax equations which are derived from the
original utility functicn are estimated, not cn a total basis for all
provinces, but for only one province at a time.

With regard to the problem of causation between provincial
axpenditures znd federal graunts, the direction of causation is noted
in Chapter I¥ for each major program which is afded by the Federal

Government, This information is incorporated into the empirical estimates



of the theoretical model which are recorded in Chapter V.,

Since the purpose of this study is to determine whether or not
the response of a wealthy province to changes in federal grants,
whether conditional or unconditional, was different from the response
of a less wealthy province during the period from 1948 to 1970, a time-
series spproach is used since it is one of the most suitable methods

-for studying the effect of federal grants on two individual provinces'

hudgetary decisions over time.

4., Sumnary
This Chapter has outlined the major criticisms which have been
levied against studies of federal grants as determinants of subordinate
government expenditures and the methods used in this study to circum-
vent these problems. The next Chapter will focus attention on the
theory of grants - as a prelude to the presentation of a theoretical

model in Chapter III.
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THE THEORY OF GRANTS

1. Introduction

The receipt of a federal grant by a provincial government will
alter the latter's budget constraint. The extent of this alteration
is determined by the nature of the grant received. Federal grants can
be conditional or unconditional, matching or non-matching - with the
former group relating to whether or not the federal government has
stipulated the expenditure category on which the grant funds must be
spent and the latter group relating to whether or not the provincial
government must finance a given percentage of the expenditures on the
aided category before the federal funds will be forthcoming. In
addition, federal grants can be limited or unlimited, i.e., the federal
~ government may or may not set an upper limit to the funds which it will
give to a province for any given expenditure category.

In this Chapter, the relative effects of the following four
grant categories, which have been used in Canada, will be considered:
conditional matching unlimited, conditional matching limited, conditional

non-matching limited, and unconditional non-matching limited.l

2. The Relative Effects of Federal Grants

Microeconomic theory may be used to analyze the effect of federal
government grants on a provincial government's expenditures through the
utilization of the indifference curve analysis used in the study of

consumer behaviour.2

10
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Assume that each province's budgetary decisions are made by a
rational decision-maker who seeks to maximize a utility function subject
to the budget constraint faced by the given provincial government. . For
simplicity, assume that the utility function of the provincial govern-
ment contains only two arguments: El’ which represents a public good
that is zided by federal grants, and Ey, which represents a public good
that is not eligible for federal aid.3 Assume, also, that both the
per unit prices of E, and Ez and that the total amount of funds available
for the use of the provincial government at a given point in time are
known. The original budget line AA shown in Figures II-1 to II-5 thus
represents the possible combinations of E1 and 52 which can be purchased
with the province's own revenue sources, The original equilibrium
point a2t a represents the point of tangency between the original budget
line and the highest indifference curve which can be reached, given AA.
In Figures II-1 to 1I-5, the income consumption line, OI, and the
price consumption line, AacP, have been shown in lieu of the family of

indifference curves.

2.1 Conditional Federal Grants
The effect of the receipt of an unlimited matching conditional
grant is to reduce the per unit cost of the aided program, El’ thus
enabling a province to purchase a greater number of units with the same
provincial outlay. As shown in Figure II-1, the new budget line
facing the provincial government becomes AC', and the equilibrium
position moves from a to c. The extent of the increase in the province's

purchases of the aided public good, and whether or not the province



FIGURE II-1

THE EFFECT OF A FEDERAL UNLIMITED MATCHING CONDITIONAL GRANT

ON THE CHOICE BETWEEN TWO PUBLIC GOODS

(units)

(units)
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will increase or decrease its purchases of the unaided good, will be
determined by the province's price elasticity of demand for El' In the
case shown in Figure II-1, i.e., a movement from point a to point c,
the province will increase its expenditure on both the aided and the
unaided public goods. If, however, the initial per unit price of the
aided good had been higher and the original equilibrium point had been
on the elastic portion of the price consumption line, say, at point h,
then the receipt of a matching conditional grant from the federal
government would have resulted in an expenditure increase on the aided
good that is greater than the amount of the grant, combined with a
decline in the province's purchases of the unaided public good.

If the federal government wishes to finance only a given number
of units of El, the relative price of the aided good will revert to its
original levei cnce the total federal allocation of funds has been
taken up by the provincial government. Figure II-2 illustrates the
- effect of three different federal limited matching conditional grants
on a province's choice between the two public goods. First, if faced
with budget line AdD', the province would choose point d! - a position
which is to the right of the "kink" in the budget line at d. Second,
if faced with budget line AcB', the province would choose point c-a
position which is at the kink in the budget line. Third, if faced
with budget line AeE', the province would choose point € - a position
which is to the left of the kink in the relevant budget line. In the
third case, the federal grant limit is not effective, i.e., the point

chosen is identical to that which would have been chosen had the
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FIGURE 1I-2

THE EFFECT OF A FEDERAL LIMITED MATCHING CONDITIONAL GRANT

ON THE CHOICE BETWEEN TWO PUBLIC GOODS

E,
&

(units)

(units)
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conditional grant been unlimited. In fact, any federal limit greater
than ¢ would be ineffective, given the province's price elasticity of
demand for the aided public good.

The effect of a non-matching conditional grant is to make the
aided good costless to the province until the limit of the grant is
taken up. Figure II-3 iilustrates two budgetllines which would be
faced by the provincial government, depending upon the extent of the
federal limit for a conditional non-matching grant. A federal grant
of AB would alter the budget constraint of the provincial government
from AA' to Ab'B', with the budget constraint returning to its original
slope after the grant limit has been passed. In this instance, the
equilibrium point would move from a to b - the latter being a position
to the right of the kink at b'. On the other hand, if the amount of
the federal grant were AF, the province would choose point f-a
position which is at the kink in budget line AfF'. 1In fact, for any
federal conditional non-matching grant greater than or equal to AF, the
new equilibrium point for the provincial government would be at the

kink of the given budget line.

2.2 Unconditional Federal Grants
Figure II-4 illustrates the impact of an unconditional grant
of AB on the expenditure opportunities of a provincial government. In
this case, the original budget line shifts upward to BB', and the
equilibrium point now moves from a to b. As in the case of the fore-
going three types of conditional grants, provincial expenditure on both

the aided and the unaided public goods has increased.
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FIGURE II-3

THE EFFECT OF A FEDERAL LIMITED NON-MATCHING CONDITIONAL GRANT
ON THE CHOICE BETWEEN TWO PUBLIC GOODS

£y

(units)

(units)



FIGURE I11-4

THE EFFECT OF A FEDERAL UNCONDITIONAL GRANT

ON THE CHOICE BETWEEN TWO PUBLIC GOODS

(units)

{units)
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3. Summa

Figure II-5 illustrates the relative effects of the four types
of grants just considered, given the province's marginal propensity to
consume and price elasticity of demand for the aided public good. To
the extent that this model is realistic, the following conclusicns may
be drawn:

First, a limited non-matching conditional grant will stimulate
the same amount of expenditure on the aided good as will an unconditional
grant of the same size until both grants exceed AF in size. For grant
amounts greater than AF, the conditional grant will be more stimulative
(compare points g and g').

Second, whether or not a limited matching conditional grant
will stimulate a greater amount of expenditure on the aided good than -
will an equal amount unconditional grant depends upon whether or not
the limit of the conditional grant is effective. Only if the federal
grant is larger than AJ will the limited matching conditional grant
result in greater expenditure on the aided good than will an unconditional
grant of the same size. The same conclusion holds when the upconditional
grant is replaced by a limited non-matching conditional grant of equal
size.

Third, an unlimited matching conditional granf will always
stimulate more expenditure on the aided good than will a non-matching
conditional grant of equal size and will never stimulate less expenditure
on the aided good than will a limited matching conditional grant of the

sane dollar amount.



FIGURE II-5

THE RELATIVE EFFECTS OF FEDERAL CONDITIONAL AND UNCONDITIONAL GRANTS

ON THE CHOICE BETWEEN TWO PUBLIC GOODS
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Finally, an unlimited conditional matciiing grant will stimulate
expenditure on the aided good tec a larger extent and expenditure on the
unaided good to a lesser degree than will an unconditional grant of the
same dollar amount (compare points b and ¢). This occurs because in
the case of the conditicnal grant both the income and the substitution
effects are present, while in the case of the unconditional grant the
increased expenditure on the aided good will depend only on the province's

marginal propensity to consume El'



21

Footnotes - Chapter Il

1Wilde has suggested that since an unconditional matching grant
could be used by a provincial government for transfer payments to its
residents, similar to a tax cut, it is clearly impractical because it
would have no limit. See James A. Wilde, "The Expenditure Effects of
Grant-in-Aid Programs', National Tax Journal, XXI, No. 3 (September
1968), 340, fn. 3.

2See A.D. Scott, "The Evaluation of Federal Grants', Economica,
New Series, XIX, No. 76 (November 1952), 377-394; and Wilde, "'"The
Expenditure Effects of Grant-in-Aid Programs", and "Grants-in-Aid: The
Analytics of Design and Response', National Tax Journal, XXIV, No. 2
(June 1971), 143-155. For an alternate approach see D.F. Bradford and
W.E. Oates, "Towards a Predictive Theory of Intergovernmental Grants',
Arerican Economic Review, LXI, No. 2 (May 1971), 440-448,

3Both B and E, are assumed to represent normal goods; they are
not, however, assumed %o represent pure public goods in the Samuelsonian
sense, See Paul A. Samuelson, "The Pure Theory of Public Expenditures',
Review of Economics and Statistics, XXXVI, No. 4 (November 1954), 387-389,
and "Diagrammatic Exposition of a Theory of Public Expenditures',
Review of Economics and Statistics, XXXVII, No. 4 (November 1953), 350-356.
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A THEORETICAL MODEL

1, Introduction

The relative effects of federal conditional and unconditional
grants noted in the previous Chapter can also be derived through the
‘use of a theoretical model presented in algebraic rather than in geo-
metric terms, The algebraic model provides the focal point of this
Chapter. First, a basic model will be set forth; second, the effect
of the receipt of unconditional and then conditional federal grants on
a province's budgetary decisions will be noted; and, finally, the
model which will be used as the framewerk for the empirical estimates

will be presented.

2. A Basic Model

Fer purposes of the thesretical development, the basic model
and all subsequent variations are assumed, first, to be within the
context of a one-gocd model, i.e., only one good whiéh may be used for
a variety of purposes is assumed to exist. Since, under this latter
assumpticn, changes in relative prices do not arise, prices are not
explicitly included in the theoretical development,l’2 and the real
and money values of the variables considered are identical. Second,
there ié only one provincial government decision-maker for each province.
Third, the provincial government decision-maker has a consistent set
of preferences for both public and private goods and services. These

preferences include supplying two public goods,3 El and EZ’ and

22
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maxinizing the private after-tax income of the province's residents.
Fourth, both borrowing and taxes, as alternative ways of fianancing the
province's expenditures on public goods, provide disutility.

In addition, the economy is assumed to be at full employment.
This assumpticn allows net provincial product, Y, to be considered as
an exogenous variable.

Finally, a province is assumed to maximize its utility subject
tc the budget constraint, i.e.,

maximize U = U[El, E,» (Y-1T), -8J

subject to E, ¢+ E, -T-B=0
where El and Ez represent total expenditure on public gocd Ey and on

public good EZ’ respectively;

Y represents the net provincial product of a given province (less
federal taxes plus federal transfers};4

T reprzsents the total tax receipts of a given province; and

B represents total borrowing by a given province.

In the absence of federal grants, the one-period constrained

utility function may be written as follows:®

(1) L=3aE -% E%+af -4 E
4

2 2
_(Y-T) - % - -
151 2F; .k, + a.‘Y T) 2a6(Y T) a,B

2 5 7

-4a B2+ A(EL+E -T-8
ag (1 5 )

where the a, are assumed to be positive.
The (Y-T)} term represents the private after-tax income of a
province's residents; E1 + E2 represents the province's total expenditures;

and T + B represents the province's total rerceipts. The squared terms



represent diminishi
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ng marginal utility in the case of public goods'

expenditures and private after-tax income, and increasing marginal

disutility in the case of borrowing on the part of a province.

Maximizing

equation (1) with respect to the policy variables

under the control of a provincial government, namely, El’ Ez, T, and

B, along with the constraint parameter A, for a given level of Y yields

(2a) %%_ =a; - azﬁl + 2 =0
1

(2b) ;%_.= a; - a4E2 + X =0
2 .

(2¢) 3L = -a_+a (Y-T) -2 =0

T 5 6

2 4 = - - - =

(24) TS‘E‘ a, asB A 0

(2e)§_§_=51+h2-T-B =0

Solving the

above system for expenditures and taxes yields the

following structural equations:

a -a a
1 7 8
(3a) E, = + (T - E,)
1 az+as a2+a8 2
-a
%) Ey = ¢ e (7 - B
4 8 4 8
a.-a a a
775 6
(3¢) T = - Y + —— (E, + E,;)
36+a8 a6+38 36+a8 1 2

Solving for the reduced form of equations (3a) to (3c) yields

the following:



o a,fagrag(l-ag-a;)] + 3638(1'?§1_+ 34253
(4a) E, = 2,3, (3, *ag) + 2gRg(ay*a,] a,a,(a tag) * agaglayta,)
) as(a6+a )+ 3¢ (a3 - az 637+d5a8} a,a.ag
(4b) E, = a,(a,+a,) + a.a,(a,+a,) (agrag) + ag ag(a +a,) Y
- a84\8g ag 682 4 2 4 8 8 2 4
ey T - ag(a -3 ) +a,a, (a -a ) +aa (1-a } . aaa. + a3 (= “+a )
' 2403 = ) * 3 (az*aé) 32, (g ag) + agagla,s 34)

While the signs of the three constant terms are indeterminate, the
coefficient of Y in each case lies between zero and one, indicating that
an increase in a province's net product will result in increased consump-
tion by the residents of the province of both public and private goods

{the latter being due to a tax response which is less than ong).

2.1 Unconditional Federai Grants
Tae receipt of an unccud1t1onal grant, G, from the federal
government alters a provincial government's budget constraint and results

in the foilowing Lagrangian function:

« = Cta g 2 21 2 STY - L M2 o
(s) L‘ aIEl aaztl + a3E2 43452 + aS(Y T) ﬁﬁG(Y T) 473

- La p? + A(E

3 E2 -G~-T~-B)

1 +

Maximizing the above function with respect to the policy variables

under the control of the provincial government results in the following

reduced form equation responses:6
3B L3 -
(62 9Eq i L, i 2,309
O3 6 T a8 a, + 2 a_{a,+*a,)
Y G aja,(agtag) +.2.a.(a,%a,)



26

éEZ i EEZ ) 3,38,
S
3Y aG aza4(a6+as) + a6a8{32+a4)

(6b)

3T 2,38, + 2.ag(ay+a,)

{GC) Y = g 7
aY azaé(a6+a8) + a6a8\a2+a4)

3T "a,8,2g

(6d) sz =
3G a2a4(a6+a8) + a6a8(az+a4)

The above responses indicate tﬁat a province's expenditures on
a given public geod would increase by an identical amount regardless of
of whether net provincial product had increased or whether the federal
government had instituted a program of unconditional grants, On the
tax side, however, the receipt of an unconditional grant results in a
reduction in a province's tax revenues, indicating that the federal

funds are being substituted for a province's own tax effort.

2.2 Conditional Federal Grants
Consider now the effect of a conditional matching grant, Cl,

which is given to aid a province's expenditure on E The receipt of

10
a conditional grant from the federal government reduces the per unit

cost of the aided good to the province. If the conditional grant is

unlimited, the amount of the grant, C., is determined by the extent of

1

a province's spending on the aided good, i.e., C1 = mlE1 where m, is

the percentage of the total cost of E, which the federal government is

1
willing to assume. In this case, the budget constraint becomes
E; +E,=Cy +T+Bor (l-ml)E1 + E, = T + B, and the resulting reduced

form responses are
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QEl a4a6a8(1—m1)
(7a) 37 = Tom 2
a,3,(ag+ag) + agagfay+a, (1-m)°]
JE aaa
2 268
(7b) Y2l

P
a2a4(a6+a8) + a6381?2+a4(1 ml) ]
a,a,a, + a a_ia,+a, (1l-m )ZJ
T 2476 6 82 "4 1
7¢) 3 = 2
a,a,(ac+a;) + asas[a2+a4(1-ml) ]

In this case, the size of the matching ratio affects the
relative size of the reduced form coefficients, all of which lie between
zero and one.

If, on the other hand, the federal government sets an upper
limit of C10 to its conditional grant, two possibilities emerge: First,

if the provincial government does not take up the total amount of the

matching grant, mlﬁl ¢ C,., and the budget constraint and resulting

10
solutions are identical to those shown for the case of an unlimited
conditional grant; second, if the optimal solution in the case of an
unlimited grant were such that m1E1 > C10’ the grant enters as an
exogenous variable in the budget constraint, i.e., the budget constraint
becomes E; + E, = C;5 + T + B, and the reduced form expenditure and tax

responses are as follows:

J A

(8a) S U 4%%3
3Y ACIO a2a4(a6+a8) + a6as(az+a4)
JEZ éEZ a,a.aq

(8b)

1]

oY JCIO aza4{aé+a8) + a6a8(32+a4)
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a.a,a_ + a6a8(32+a4)

gy 2 . 2l
Y aza4(a6+a8) + a6a3(az+a4j
sy 1. "22% %
- _ ;
W0 33, (3g%ag) + aca (ay*a))

The expenditure and tax responses to changes in net provincial
product are as noted previously. An increase in conditional limited
grants will result in increased expenditures by a provincial governnent
and decreased tax receipts as the grants provide an alternate source of
revenue for a province.

Limited non-matching conditional grants may be considered as a
special case of the limited matching conditional grants with m, = 1.

The effect of a non-matching grant is to make ihe aided good costless

to the province until the limit of the grant is received. In terms

of the diagrammatic analysis in Chapter II, if the indifference

curves are downward sloping they can never be tangent to the zero-sloped
budget line which results until the limit of the non-matching grant is
taken up and, hence, one would expect that the province would be either
at the kink or to the right of the kink in this case. On the other hand,
in the case of a matching limited grant in which the total amount of

the grant is not taken up by the province concerned, it is theoretically
possible for the province to be to the left of the kink. In the case

of a non-matching grant, if the province is to the right of the kink the
solution will be the same as responses (8a) to (8d). If the province is
at the kink, the solution in the case of thes good being aided would be

E1 = Cm/m1 regardless of whether the grant is matching or non-matching.
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Whether or not the province will choose a position which is to the left,
to the right, or at the kink in the budget line as shown in Figure II-2,

Chapter II cannot be determined a priori,

3. Model I
For estimation purposes, the above model is extended by assuming
thot the province, in its expenditure decisions, differentiates between

a public good which is aided by limited conditional grants (E one

11) 3
vhich is aided by unlimited conditional grants (Elz), and one which is
not aided by federal grants (EZ)'

Assuming that the province takes up the total amount of any

conditional iimited grants, the revised Lagrangian function may be

written as follows (with the b.1 assumed to be nositive):

(9) L=bE, . -1

e 2 O 2 a2 _
1811 7 PB1y * baByy - PR+ BeE) - B E)T + b (Y-T)

572 6 2

-C,.=-G-~-T-B)

-.!/ _2_ - 2 - o
ibs(Y T) b8 -b OB + ){Ell + E12(1 m12) + E, 10

9 1

Taking partial derivatives of the above equation with respect
to the policy variables under the control of the provincial government,
setting these partial derivatives equal to zero, and soclving the result-

ing system leads to the following reduced form equations:

- 2 _ -
b,bgb10 g * ) (1-my5)% = bbb, (1-m, )
3 f 4 2
2b4[_b6(b8+om)+b8b10] + bbbob, {3-m )% + b,bbb

(102) E,. =[b

2°6°8"1 4°6°8°10
. bybg Pg(®;-Dg)#by 5 (o) b)) + bbb, () -b) ]
7
byb,y[og (by#D Db p 1 + bbb, (1-m) )% + bybebeb,
b,b.b_b
. 4°6°8°10 (reGec, )

i 2
b2b4ib6(bs+bm)*bsbm] * DbePgPg(Imm )+ Bydeb by,



bbb M+ )+bbbd +b
aob) E.. =] 2P PgtP ) * Db 4D )
12 ~ ' 2 :
L"2"4 [be(bs*blo)““babm + bybebeb g (1-my ) + b ybebobyy

[bbg(dyby5*b,bg) ¢ byby (bbb )] (1-m, )

S - — ]
D204 P (Pg*Dyg)*Dgh g * BybebgP g (1-myp) ™ * Bybebebyg

b,b.bob. (1-m )
. 276810 12 (4464, )

1 2
bybybg (bgtb ) +bgbygl + bybgbegbyg(1-my5) " + bybebgbyy

2

- - - 3 -
b2b4{bs(bs Bg) + by (bg-by)] + bbb, o (b -byY (1-m,
(10¢) E =f

2 b+
bob, [by (bgsb +b,b bb

. 2
J+b b. ] + b b b_b (1~m12) 4262510

1002 gP10d * PybebeP g
LAPLITICISLPY

+
2
bb, (b (bg#b, I#bb, ] + bbbeb (1-m )" + b bbb

8°10 2°6°8°10 4°6°8°10
bbb b
byby, &)6(b8+b10)+b8b10] * bobebgbio(l-my,)e + bybebob,
oy T <[ b4b6[b2(b9'b7) * by (y-5,)] + bbby (b -b,)
- - Y
byby[bg (g0 *2gP1p] + Dybgbgb o (1-my )% + b bbb
) ) N2
. bzbabw[bsu mp) - b, (1-my ) ]
7 :
b2b4ﬁ)6 (bg*bg)*Dgbygd + bybebabyg(1om )% + b bbby,
e N2
i Db bbb ) + bybebeby(1-m )¢ + b bbb, v
7 — 3
b2b4[bs(bs*b10) by ¥ bobebgb n(1-my )" + B bbb,
b.b b.b
. 2°4%6°10 (G+C. 3
10

v : 2
bb, fo, (bgby )+bgb, 1 + bbb, o (1-m )% + bbbeb
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As in the previcus formulatioas of the basic model, the coef-
ficients attached to net provincial product, unconditional grants, and
conditicnal limited grants all lie between zero and one in the three
expenditure equations. This suggests that ali of the increase in net
provincial product or in federal grants will not be devoted to increasing
expenditures on only one expenditure item, with the bi dictating how the
increases in the exogenous variabies will be distributed ameng the
various expenditure categories. In addition, in the tax equation, the
coefficient attached teo net provincial product lies between zero and one
vwhile the coefficient Attacﬁéd to both unconditional and conditienal
limited grants is negative. The former may be expected since the marginal
tax rate is less than one while the latter indicates that federal grants
provide a substitute for a province's revenues {rom its own sources.

Expansion of equation (9) to include all of the various programs
which azre aided by limited and unlimited conditicnél grants results in
expenditure and tax equations in which the coefficients of the exogenous
variabiles are complicated expressions of the bi and the various matching
ratios., In this case, the number of equations will be squal to the

7

number of aided programs considered separatzly plus two.

4. Summary

In this Chapter, a theoretical model was developed from a simplified
utility function of a province's decision-maker, and the expected expendi-
ture and tax responses to the various exogenous variables were noted.

Since the nunmber of equations to be estimated within the context of
Model 1 is determined by the number of aided programs teo be consideved
separately, Chapter IV will focus attention on the various programs which
ave aided by federal condiﬁional grants bRefore the empirical resulis are

presented in Chapter V.
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Footnotes - Chapter 111

.

“This approach c¢iffers from the usual microeconomic approach
in which the expenditure items are in quantity terms and the revenue
items ave in money terms, with prices (which are assumed to be known)
entering the sudget constraint in order to convert the expenditure
quantity items into money terms. For a description of this latter
approach, See Jamec M. Henderson and Richard E. Quandt, Microeconomic
Ihgggz_(an ed.; New York: McGraw-Hill, 1971), Chapter 2. Gramlica,
while omitting any discussion of prices in his theoretical presenta-
tion, transforms the expenditure equations into real terms before
estimation ('State and Local Governments and Their Budget Constraint',
pp. 164 and 172-173). On the other hand, Maley's theoretical develop-
ment follows the usual microeconomic approach; however, this approach
is abaandoned in several ways during subsequent formulations of her
model and in the final empirical estimates; for example, the dependent
variables used in the estimated expenditure equations do not conforin
to the expenditure definitions considered in the original theoretical
development; in additiocn, the expenditure equations are estimated in
money rather than in real terms ("The Impact of Federal Grants on
Provincial Budgets: Canada", pp. 62-136).

2Use of the one-good model approach in Chapter II would have

resvlted in El and E, having been expressed in dollar rather than in

_quantity terms. In addition, the slope of the provincial governmeni's
budget line would have been -1 since the price of each good is identical
due to the fact that the two public goods are only different uses of
the only good in the ecconomy. In this case, as in the case of the
microeconomic approach used in Chapter II, a change in the slope of

the budget line due to the receipt of a federal grant does not indicate
that the relative prices of the two gocds have changed but only that
the relative cost to the provincial government has changed. The rela-
tive prices of both goods remain the same; however, now a portion of
the price of the aided good is paid by the provincial government and
the balance is paid by the federal government through its grant.

3These two public goods are but alternative uses of the one
gocd which is assumed to exist. The former are not assumed to be pure
public goods in the Samuelsonian sense. See Chapter II, footnote 3.

- “hese transfers do not include federal transfers to provincial
governments. For the use of a similar concept of provincial income,
see Gramlich, "Alternative Federal Policies for Stimulating State and
Local Expenditures', p. 120.

5

A quadratic utility function was adopted for convenience as
in H. Tneil, Optimal Decisicn Rules for Government and Industry
(Amsterdam: North-Holland Publishing Company, 1964), Chapter 2.




6The partial derivatives rather than the complete reduced
form equations are shown since they indicate the informaticn in which
we are interested, nameiy, the province's responses to changes in the
various exogenous variables. .

7 : . .
The other two equations are for unaided expenditures and for
revenue,



IV

PROGRAMS AIDED BY FEDERAL GRANTS

1. Introduction

This Chapter provides a description of the various shared-cost
programs which were in effect in Canada during the period frowm 1948 to

1970.

" 2. The National Health Grant Program

One of the first Federal grants in aid of health was established
in 1919 for vencreal disease control.l Although this gfant was can-
celled in 1932, the smooth functioning of this program set a precedent
for the argument that conditional grants-in-aid could be successfully
uscd in the field of health. In addition, the Rowell-Sirois Commission,
although generally opposed to conditional grants in other fields, stated
that

"Provided provinces are nct thercby tempted to forego or
starve other nceded services, we can see no serious objection
to small grants-in-aid for particular proviacial services,
and especially for specialized health services where scien-
tific standards for measuring efficiency are relatively easy
to apply. . . 2

In 1945 the Federal Government submitted its proposals for
public health grants to the Dominion-Provincial Conference cn Reconstruc-
tion,s,but these proposals were not implemented due to the failure of
tiie Conference tc reach an agreement. Nevertheless, in May 1948, the

Foderal Government znnounced the establishment of a National Health

Program under which financial assistance would be made available to

34
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the provinces for the extension and improvement of services in specific
health fields.?

The original grants under this program were for a health survey,5
general public healith, tuberculosis control, mental heaith, venereal
disease centrol, crippled children, professional training, public
health research, cancer control, and hospital construction.6 In 1953
the National Health Grant Program was altered by a 50 percent reduction
in the Hospital Construction Grant’ and by the addition of grants for
laboratory and radiological services, medical rchabilitation, and
child and maternal health. On January 1, 1958 the Hospital Construction
Grant was raised from $1,000 to $2,000 per bed and its terms extended
to include the renovation of cbsolete hospitals. In addition, the
grant for beds in nurses' residences was increased and additional funds
vere made svailable for the construction of accommodation for interns.
These latter changes were designed to encourage the construction of
new hespitals and the renovation of existing structures in anticipation
of the increased accommodation which would be required once the hospital
insurance plan was introduced.

With the introduction of the hospital insurance programs in
the provinces in 1960, the National Health Grant Program was once again
altered in order to reflect the changing situation in certain specific
areas and to facilitate integration of the administration of the
health grants and the provincial hospital insurance programs. The
Leboratory and Radiological Services Grant, the Crippled Children's

Grant, and the Venercal Disease Control Grant were eliminated as



separate entities. The General Public Health Grant was increased in
order to cover assistance for the control of venereal disease and to
cover those areas in the field of laboratery and diagnostic services
which were not covered under the Hospital Insurance and Diagnostic
Services Act. The Crippled Children and Medical Rehabilitation Crants
were combined; the Professional Training Grant and the Public Health
"Research Graznt were nearly tripled in order to cover additional needs®
while the Child and Maternal Health Grant and the Tuberculosis Control
Grant were reduced. In total, however, the amount of money availabie
to the provinces remained unchanged.

The introduction of Medicare, tcgether with the extension of
provincial hospital insurance plans, resulted in many of the grants
under the Naticnal Health Grant Program being phaséd out over a three-
year pericd which ended on March 31, 1972. The Public Health Research
Grant and the Professional Training Grant, however, are stiil in
effect, The Hospital Construction Grant ended on March 31, 1970.

All of the National Health Grants are limited, with a majority
of the payments being determined on the basis of a flat grant and
population.9 Only the grants for hospital comstruction and for cancer
control require that a province match the Federal contribution on a
50-50 basis; the other grants are non-matching.lo

. Federal grants received by Ontario and New Brunswick under the

National Health Grant Program, for selected years, are shown in

Table IV-1.11}



TABLE 1V-1

FEDERAL GRANTS RECEIVED UNDER THE NATIONAL HEALTH GRANT PROGRAM BY
ONTARIC AND NEW BRUNSWICK, SELECTED YEARS®

($ thousand, except for the per capita amounts)

1948 1953 1958 1963 1968 1970
Program Ont. N.B. Ont. N.B. Ont. N.B. Ont. N.B. Ont. N.B. Ont. N.B.

Professional Training 69 2] 201 24 267 19 411 49 558 69 698 69
Mental Health 55 70 1,571 217 2,003 263 2,700 279 2,878 297 1,362 138
Tuberculosis Control 711 131 647 182 817 165 784 105 479 63 237 29
Public Health Research 28 - 130 3 126 - 497 7 1,352 35 785 55
General Public Health 102 70 1,601 182 2,i14C 272 3,091 514 6,778 555 3,269 262
Child and Maternal

Health - - 21 19 461 78 347 38 36 74 - 34
Crippled Children 23 20 123 35 152 20 ( ( ( ( ( (
Medical Rehabilitation - - - - 142 41 (336 (76 (109 (9 (8 (39
Laboratory and

Radiological Services - - - - 461 283 - - - - - -
Venereal Disease

Control 29 11 130 22 144 20 - - - - - -
Cancer Control 57 122 346 125 1,182 123 1,416 110 648 65 310 30
Health Survey 23 5 - - - - - - - - - - -
General Health Grants

- Total 1,097 450 4,770 809 7,895 1,284 9,582 1,178 12,838 1,253 6,743 656

- Per Capita .26 .90 .96 1.83 1.35 2.24 1.47 1.95 1.76 2.00 .89 1.04
Hospital Construction

- Total 48 3 2,552 556 4,229 448 7,500 1,003 6,949 165 - -

- Per Capita .01 .01 .51 1.04 72 .78 1.15 1.64 .85 .26 - -

2Fiscal year beginning April 1 of year indicated.

Source: Calculated from data obtained from Ontario, Public Accounts, Annual; New Brunswick, Department
of Health and Welfare, Annual Report; and Canada, Department of National Health and Welfare, "Amounts Expended
under the General Health Grants for the Fiscal Year 1968-69"(mimecgraphed, no date). The latter source was
used for New Brunswick's hospital construction data for 1968.
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3. The Hospital Insurance and Diagnostic Services Program

The Hospital Insurance and Diagnostic Services Act was passed
in 1957. Ontarig inaugurated its hospital insurance program on
January 1, 1959 while New Brunswick joined the program on July 1,

1959 - with coverage extending to 99 percent and 100 percent of their
respective pcpulations.

Under the Act, the Federal Government shares with the provinces
& specified share of the cost12 of hospital care and diagnostic
services to patiznts insured by these Agreements.13 The shareable
costs include both in-patient and out-patient services but do not
include services to which any person is entitled under a Federal or
Provincial Act specified in the Agreements, e.g., veterans schemes and

workmen's compensation, cor services in tuberculosis hospitals and sanitoria,
hospitals or iﬁstitutions for the mentally ill, and institutions
providing custodial care such as nursing homes and homes for the aged.l4
The provinces are free to choose their methods of financing
the provincial share of the costs. Ontaric uses a combination of
premiums and general revenue while New Brunswick's costs are financed
from its general revenue. Ontario administers its Plan through a
separate hospital commission while New Brunswick operates its Plan as
part of its Department of Health.
The annual Federal contribution is the aggregate of 25 percent
of the national per capita cost of approved patient services and 25

percent of the provincial per capita cost of approved patient services

(less any deterrent charges levied) multiplied by the average number
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of insured persons in the province in the year. Use of this formula
results in the high-cost provinces receiving a lower percentage of
their total expenditures from the Federal Government than is the
case for the low-cost provinces.ls

Since the total amount of the Federal grant is completely
determined by the matching ratio and the extent of a province's
spending on the aided program, a province's expenditures on those
services covered under this Program can be considered as being aided
by unlimited matching grants. Grant funds received by Ontario and

New Brumswick under the Hospital Insurance and Diagnostic Services

Program are shown, for selected years, in Table IV-2.

4, Social Welfare

The original 0ld Age Pensions Act, passed in 1927, provided
for Federal payment of 50 percent of the cost of pensions which were

16 An amendment in 1931 increased

to be administered by the provinces.
the Federal share to 75 percent, with a province assuming the excess
cost if its monthly pension payment was greater than the maximum

provided for in the Federal-Provincial Agreements.17

By 1936, Agree-
ments had been entered into by all of the provinces and the Northwest
Territories. In 1937, the Old Age Pensions Act was amended to provide
pensions to blind persons 40 years of age and over.18

On January 1, 1952, the 0ld Age Pensions Act was superseded
by the Old Age Security Act, the 0ld Age Assistance Act, and the Blind
Persons Act. All provinces and territories signed the Agreements under

the Old Age Assistance Act and the Blind Persons Act.19 Under the 0Old
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TABLE 1V-2

FEDERAL GRANTS RECEIVED UNDER THE
HOSPITAL INSURANCE AND DIAGNOSTIC SERVICES ACT BY
ONTARIO AND NEW BRUNSWICK

SELECTED YEARS?

Ontario New Brunswick

($ thousand) ($ per capita) ($ thousand) ($ per capita)

71,893 11,97 4,575 7.83
136,040 20.87 12,611 20.67
284,665 39.03 22,713 36.28
368,786 48.59 28,077 44,64

3Fiscal year beginning April 1 of year indicated.

Source: Calculated from data obtained from Canada, Department

of National Health and Welfare, Annual Report on the Operation of the
Agreements with the Provinces under the Hospital Insurance and

Diagnostic Services Act.
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Age Assistance Act, the Federal Government paid for 50 percent of
payments for assistance to persons 65 years of age and over who were
not eligible to receive 0ld Age Security payments. Under the Blind
Persons Act, the Federal Government paid for 75 percent of the allow-
ances to all blind persons who fulfilled the age, residence, and
income requirements. Effective January 1, 1955, under the terms of
the Disabled Persons Act, the Federal Government shared with the
provinces and the territories 50 percent of the allowances paid to
totally disabled persons 18 years of age and over who met the residence
and income requirements.

In 1956, the Unemployment Assistance Act was passed to provide
for Federal sharing, on a matching basis, of assistance payments made
by the provinces to persons unemployed and in need. Rates of payment
and conditions for receipt of unemployment assistance were determined
by the provinces. This program was unlimited in nature, i.e., there
was no ceiling either on individual assistance or on total assistance
payments whiqh would be shared by the Federal Gcvermment.

In 1966, the Canada Assistance Plan.came into effect. Under
this Plan, a province could choose to replace the existing categorical
shared-cost programs by one general co-ordinated program for assisting
all needy persons regardless cf the cause of the need. By August 1967
all provinces had exercized this option. Under the Canada Assistance
Plan, the Federal Government covers 50 percent of a province's total
assistance costs in the above areas in addition to providing for an

extension of Federal assistance into a number of areas which were not



previcusly included under Federal-Provincial shared-cost programs.
Total and per capita grants received by Ontario and New
Brunswick under the categorical welfare programszo and undexr the

Canada Assistance Plan are shown in Table IV-3,

5. Education

The Federal Government has used various means of sharing
the cost of education with the provinces. The two major areas of
assistance have been for technical and vocational training and for
post-secondary education,

Federal grants for technical and vocational training have
been in existence since 1619 when the Technical Education Act was
passed.21 This program was subsequently extended, and new programs
were introduced in 1939 for training employed youth and in 1942 for
apprenticeship training and vocational training of discharged military

personnel.zz

These programs continued without interruption until
1960 when the Technical and Vocational Training Assistance Act was
passed.23

Under the latter Act, the Federal Government reimbursed the
provinces for 75 percent of the latter's expenditures on technical
and vocational school facilities, alteration costs to buildings or
machinery and equipment used for retraining programs for the unemployed,
and provincial expenditures for training employed persons in industryih
and 50 percent of financial assistance to trainees or 90 percent of

living allowances to unemployed persons taking training. Under the

Training Allowance Act, effective July 1, 1966, the Federal Government
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TABLE 1IV-3

FEDERAL GRANTS RECEIVED UNDER THE
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CATEGORICAL WELFARE PROGRAMS® AND THE CANADA ASSISTANCE PLAN

ONTARIO AND NEW BRUNSWICK

SELECTED YEARS?

Ontario

($ thousand)

20,856
5,219
7,164

30,529

66,893

140,357

($ per capita)

4.85
1.08
1.31
4.88
9.72

18.65

New Brunswick

($ thousand)

4,157
1,388
1,851
4,396
6,129

13,727

($ per capita)

8.30
2.63
3.34
7.37
9.93

21.82

3 The categorical welfare programs include old age assistance,
blind persons' allowances, disabled persons' allowances, and unemploy-

assistance.

bFiscal year beginning April 1 of year indicated.

Source: Calculated from data obtained from D.B.S., Financial
Statistics of Provincial Governments, Annual, 1948 to 1961; D.B.S.,

Provinciai Government Finance, Revenue and Expenditure, Annual, 1962

to 1968; and D.B.S., Provigpfél Government Finance, Revenue and
Expenditure, Estimates, 1970.
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oifered to reimburss the provinces completely for the cost of a basic
training allowance of $35 per week plus 90 percent of any supplementary
allowance up to $55 per week for persons taking a training or retrain-
ing course.

Conditional grants to the provinces under the Technical and
Vocational Training Assistance Act were originally scheduled to expire
on March 31, 1967; however, transitional arrangements were made
whereby capital grants were available, without 1limit as to time, until
they reached, for each province, $800 per capita of its population
aged 15 to 12 as of 1961. Since $150 million in grants for technical
and vocational training schools still remained to be paid to the
provinces on July 8, 1970, the Minister of Finance suggested that
arrangements be made for the balance to be paid during 1970-71 and
1971-72.%%

In summary, Federal conditional grants for technical and
vocational training are both limited and unlimited, with the Federal
Government's share ranging from 50 to 100 percent.25 Total and per
capita conditional grants received by Ontario and New Brunswick for
expenditures on education, during selected years, are shown in Tabie IV-4,

Under the 1967-72 Federal-Provincial Fiscal Arrangements, the
form of assistance to post-secondary education was changed, with the
extent of the Federal Government's commitment being increased.26 This
arrangement provided for a fiscal transfer to each province of equalized
tax abatements (4 percent of basic individual income tax and 1 percent

of corporation taxable income) and a cash adjustment payment to a total
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TABLE 1IV-4

FEDERAL CONDITIONAL GRANTS RECEIVED FOR
EDUCATIONAL EXPENDITURES
ONTARIO AND NEW BRUNSWICK

SELECTED YEARS2

Ontario New Brunswick

($ thousand) ($ per capita) ($ thousand) ($ per capita)

1,064 .25 326 .65
1,517 .30 210 .39
3,581 .61 307 .53
72,369 11.10 2,504 4.10
18,135 2,49 11,352 18.13
33,291 . 4.39 13,011 20.69

%riscal year beginning April 1 of year indicated.

Source: Same as Table IV-3,
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of either 50 percent of post-secondary education operating expenditures
jncurred in the province or, at the option of the province, an amount
equal to $15 per capita (1957-68 population) escalated annually there-
after at the national rate of growth of post-secondary educational
cperating expenditures.Z? The 50 percent of cost cption is irrevocable,
but a proviﬁce which has elected to use the per capita option may
switch to the other should this become ad&antagecus. in this study,
these payments are included as part of the total unconditienal grant
payment to each province; however, they aré shown separately in

Table IV-5.°3

6. Trans-Canada Highway

The Trans-(anada Highway Act was passed in 1949 in order to
provide for ths mutual sharing of the ccnstruction costs of a national
highway. The Federal contribution was limited to $150 million while
the target date for completion of the highway‘was set for December 9,
1956, Even though the Act was passed in 1849, the Federal Government
zgreed to pay up to 50 percent of construction costs on portions of
the highway built during April 1, 1928 to Dscember 9, 1949 and 50 per-
cont of comstruction costs on portions of the highway built during
December 10, 1249 to December 10, 1956.

In 1656, the construction period was extended to December 31,
1060, and the total Federal allotment was raised to $250 million. The
1956 amendment increased the Federal CGovernment's contribution by an
additional 40 percent for onz-tenth of the mileage in each province to

as5sist the provinces to finance aveas of difficult construction and, as
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TABLE IV-5

FEDERAL UNCONDITIONAL GRANTS RECEIVED FOR
POST-SECONDARY EDUCATION
ONTARIO AND NEW BRUNSWICK

1967 TO 19702

Ontario New Brunswick

($ thousand) ($ per capita) (§ thousand) ($ per capita)

19,479 2.72 2,369 3.81
118,511 16.25 4,194 6.70
135,486 18.24 4,661 7.42
143,409 18.90 7,550 12,07

aFiscal year beginning April 1 of year indicated.

Source: The 1969 data are calculated from data obtained from

The National Finances, 1969-70, p. 147. Data for 1967, 1968, and 1970

are from tho same source as Table IV-3,
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of April 1, 19¢3, the Federal Government agreed to assume S0 percent
of the construction costs of the highway in the four Atlantic Provinces.29
in 1960, the maximum allotment of funds was raised to $400 million, and
in 1963 to $625 milliion. In addition, the construction period was once
again extended - to December 31, 1967. A final amendment extended the
construction period to December 31, 1970, with the maximum Federal con-
tribution being set at $825 million.

Final payments to the provinces were made by May 31, 1971. Any
further work which may be required will not be carried out under the
Trans-Canada Highway Program.30

Although the Trans-Canada Highway Program was originally set
up as a limited grant program, the continuous lifting of the Federal
ceiling on the amount of funds to be allccated to this program, in
retrospect, made it appear as an unlimited matching conditional grant
program, Since, however, at any point in time a ceiling was in effect,
a province could be expected to view this program as limited ir nature
and, hence, it is considered as such. Federal grants received by
Ontario and New Brunswick under the Trans-Canada Highway Program, during

selected years, are shown in Table IV-6.

7. Natural Resources and Primary Industries

In the area of provincial expenditures on natural resources and
primary industries, three separate categories are considered: first,
fish and gawe; second, forests; and third, lands (settlement and

agriculture)., Federal grants received for these three areas are shown

in Tables IV-7, IV-8, and IV-9, respectively.
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TABLE IV-6

FEDERAL GRANTS RECEIVED UNDER THE
TRANS-CANADA HIGHWAY PROGRAM
ONTARIQ AND NEW BRUNSWICK

SELECTED YEARS?

Ontario New Brunswick

($ thousand) ($ per capita) ($ thousand) ($ per capita)

2,749 .61 - -

3,366 .63 1,286 2,34
17,869 2.91 3,461 5.85
3,054 .45 13,663 22.22
8,005 1.05 4,153 6.60

aFiscal year beginning April 1 of year indicated.

Source: Calculated from data obtained from Statistics Canada,

Road and Street Mileage and Expenditure, Annual.

S
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1953
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TABLE 1V-~7

FEDERAL GRANTS RECEIVED FOR
FISH AND GAME
ONTARIO AND NEW BRUNSWiICK

SELECTED YEARSZ

50

Ontario New Brunswick

($ thousand) ($ per capita) ($ thousand)

75 .02 -
75 .01 -
129 .02 ’ 90
1 .00 562
1 .00 537

a
Fiscal year beginning April 1 of year indicated.

Source: Same as Table IV-3.

($ per capita)
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TABLE IV-8

FEDERAL GRANTS RECEIVED FCR
FORESTS
ONTARIO AND NEW BRUNSWICK

SELECTED YEARS?

Ontario New Brunswick

($ thousand) (3 per capita) ($ thousand) (§ per capita)

447 .09 725 1.36
1,573 .27 404 .70
1,402 .22 | 367 .60
837 .11 86 .14
782 .10 493 .78

8riscal year beginning April 1 of year indicated.

Source: Same as Table IV-3,
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TABLE IV-9

FEDERAL GRANTS RECEIVED FOR
LANDS (SETTLEMENT AND AGRICULTURE)
ONTARIO AND NEW BRUNSWICK

SELECTED YEARS®

Ontario New Brunswick

($ thousand) (§ per capita) ($ thousand) (8§ per capita)

83 .03 111 .22

54 .01 59 .11

91 .02 104 .18
229 .04 212 .35
3,296 .45 4,522 7.22
4,429 .58 6,791 1¢.80

a
Fiscal year beginning April 1 of year indicated.

Source: Same as Table IV-3.
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Federa! grants for fish and game during the period being
ccnsideréd in this thesis, namely, 1948 to 1970, are varied in nature
and duration.31 Federal grants received by Ontario are generally
confined to the period between 1952 and 1963 and are for fur conserva-
tion. The grants received by New Brunswick cover the period from 1962
to 1870 and represent Federal-Provincial sharing of the cost of
- experimental work and studies in fishing techniqites and related
sciences,

Federal grants for forestry expenditures were first received
by both provinces in 1952 under a program in which the Federal Govern-
ment agreed to assume 50 pz2rcent of the cost of building and maintain-
ing forest inventories and approximately 20 percent of the cost of
reforestation of unoccupied Crown lands above specific levels.32
In 1957-58, as part of its Winter Works' Program, the Federal Govern-
ment offered to pay 50 percent of the provincizl cost of providing
forest access roads for fire protection and other aspects of forest
management. In 1960, the latter became a year-round program.

New Federal-Provincial forestry agreements wexre signed on
April 1, 1962 which combined all of the forestry agreements and, in
addition, provided for Federal assistance for stand improvement. The
portion received by each province of the $7.9 million allocated for
Federal forestry zid was dependent upon the province's productive forest
avea., Fach province was allowed to allocate its share to the different
forestyy fields; however, at least 490 percent had to be used for forest

access purposes, In September 1966, the Minister of Forestry announced
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that Federal participation in the shared-cost forestry agreements would
end with the current fiscal year; however, in 1967, Federal-Provincial
agreements were signed which provides for an inventory of all ferest
iands in Canada.33

In addition to the foregoing, since 1953 the Federal Govermment
has assisted the Province of New Brunswick to combat the spruce budworm
infestation. This Federal grant is limited and matching, with New
Brunswick bearing one-third of the total cost of the program. The inci-
dence of infestation forms the basis for the Provincial apportionment
of Federal fuuds.

Aided programs under the category of lands (settlement and
agricviture) include 4-H Club activities (1900);35 freight assistance
on livestock shipments to the Royal Winter Fair (1946); grants tc
special fairs {1957); compensation for rabies control (1959); crop
insurance (19261); agricultural and rural development (1962);36 barberry
eradication (1964); and the Fund for Rural Economic Development (1966).37
The grants for special fairs, agricultural and rural develcpment, and
the Fund for Rural Economic Develcpment have Federal ceilings.

Under the original Agricultural Rehabilitation and Development
Act agreements, which covered the period from April 1, 1962 to March 31,
1965, the joint Federal-Provincial projects were aimed at the rehabilita-
tion of rural lands and the development of the rural economy. New ARDA
agreements were signed by the provinces to cover the five-year period
from April 1, 1965. 1In May 1966, the Act was renamed the Agricultural

and Rural Development Act and its terms amended to extend assistance to
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ali tural areas, rather than just to the agricultural areas. The
Federal Government set aside $125 million for its share (usually one-
half) of the cost of approved ARDA projects during the five-year
period commencing in 1965.- Of this total, $25 million in Federal

funds would.be made available during each year.38

8. Unaided Program Areas

Provincial expenditurc on areas not included in the afore-

mentioned aided categories constitutes the total expenditure on unaided

programs’ category.39
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Footnotes - Chapter IV

1For a comprehensive summary cf the Natiomal Health Grant
Program from 1948 to 1961, see Canada, Department of National Health
and Welfare, National Health Grants, 1948-61 (Cttawa: Queen's Printer,
1962); for the years from 1962 to 1972, see Canada, Statistics Canada,
Canada Year Book, Annual (Ottawa: Information Canada).

2Report of the Royal Commission on Dominion-Provincial
Relations (repr. edition; Ottawa: Queen's Printer, 1954), 1I, 44,

3Dominion-Provincial Conference on Reconstructicn (Ottawa:
King's Printer, 1946), 85-95.

4House of Commons Debates, May 14, 1948, pp. 3931-3940.

5This was a non-recurring grant which was to be used by the
provinces to determine their health needs and assist in the setting
up of machinery which would enable them to use the other health grants
most efficiently.

6Each grant, however, carried the condition that a province
would be required to at least maintain its previous level of expendi-
ture in the given health field.

7This reduction was considered pcssiﬁle since the original
objective of providing an additional 40,000 beds had been attained.

8

These grants were now to be paid on a per capita basis so
that the amounts available undar these programs would increase as the
population of Canada grew over time.

gln addition, however, payments for tuberculosis control are
partly based on the incidence of TB deaths; payments for child and
maternal hezlth are based om a flat grant plus the provincial infant
birth and death ratio; and allotments for hospital construction are
based on estimated construction costs.

10
The grants for medical rehabilitation can be considered as

being partially matching since the training of personnel and the
purchase of new equipment are eligible for non-matching grants while
the provision of new and extended services are aided by matching grants.
See New Brunswick, Department of Health, Annual Report for the fiscal
year ending March 31, 1954, p. 23.
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1Since the grant data for the provinces are published on a
fiscal year basis {April 1 to March 31), the population data, which
are published on a calendar year basis, were converted to a fiscal
year basis by multiplying the population recorded for year t by .75
and adding it to .25 times the population recorded for year (t + 1).
‘The original population data were obtained from Canada, Statistics
Canada, Estimated Population cf Canada by Provinces (Ottawa:
Information Canada, August 1972).

12These costs apply only to normal operating and maintenance
costs and do not include any capital charges.,

13For a description cf the agreements and the changes which
have taken place each year, see Canada, Department of National Health P
and Welfare, Annual Report on the Operation of the Agreements with the
Provinces under the Hospital Insurance and Diagnostic Services Act,
Annual.

14 , . . .
Note, however, that Cntario's provincial program includes

insured services in mental hospitals and tuberculosis sanitoria. In
addition, on April 1, 1972, Ontario extended its insured coverage to
irclude nursing homes and home care, with a utilization fee of $3.50
per day being imposed.

1sThe hospital insurance regulations provide for advance pay-
ments to be made by the Federal Government so that the provinces are
not required to wait for reimbursement of the funds which they are
required to pay to hospitals on a continuing basis. The formula for
the advance payment is 23% percent of the per capita cost of in-patient
services in Canada; and the amount of the advance, unlike the amount
of the contribution itself, is calculated on the basis of provincial
payments which may or may not be shareable costs as defined in the law.
Thus, the total payment to a province for any given year includes both
the monthly advance payments on a current year basis plus the payment
of the firal contribution based on shareable costs for some previous
year.

6For a list of the changes from the inception of old age
pensions to 1970, sec Canada, Department of National Health and Welfare, ,
Report ‘on the Administration of 0ld Age Assistance in Canada, Fiscal '
year ended ilarch 31, 1971 (Ottawa: Information Canada, 1972).

17In 1943 the original maximum monthly pension of 320 was
increased to $25, in 1947 to $30, and in 1949 to $40. Only persons
70 years of age and over who could fulfill residence and income require-
ments were eligibie to receive the pension. For a description of this
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and the other Acts considered in this section, see Statistics Canada,
Canada Year Book, Annual,

18The age requirement was lowered to 21 years in 1947 and to
18 years in 1955, This program has been administered under the Blind
Persons Act since 1951,

9
! The 01d Age Security Act provided for a Federal pension of
$40 per month to all residents of Canada 70 years of age and over.

0 . . .

: The categorical welfare programs include old age assistance,
blind persons’' allowances, disabled persons' allowances, and unemploy-
ment assistance.

21 . .
For a discussion of these early grants see James A. Maxwell,
Y f

Federal Subsidies to the Provincial Governments in Canada (Cambridge:
Harvard University Press, 1337).

22
The Vocatioral Training Co-ordination Act of 1942 was

extended by successive amendments to include vocational correspondence
courses, retraining of unemployed persons, training of the disabled, P
and capital and operational costs of provincial technical and vocational
schools., (George E. Carter, Canadian Conditional Grants since World

War II, Canadian Tax Papers, No. 49 (Toronto: Canadian Tax Foundation,
1971), p. 40).

3 . .

This Act is outlined in Canadian Tax Foundation, The National |~
Finances, 1968-69 (Toronto: Canadian Tax Foundation, 1968}, p. 204,
and The National Finances, 1971-72, pp. 261-262,

4On April 1, 1972, the Federal Government assumed responsibility
for the full cost of retraining adult workers through the Adult Occupa-
ticnal Training Act. In addition, the provinces receive compensation
from the Federal Government for the capital costs of buildings and
facilities used in the retraining courses.

2SFederal grants for training allowances are limited with
regard to the total weekly allowances which may be paid while a prov-
ince's population sets the upper limit to the capital grants for which
it is eligibie.

2
6From 1951-52 to 1957, Federal grants to universities were

paid directly to the appropriate institutions; from 1957 until March 31,
1566, Federal grants to universities were made to the Association of
Universities and Colleges of Canada, and the Asscciation distributed



those grants to the institutions concerned in all provinces except
Quebec. During 1966-67, thc average per capita payment was 35.00.
For z history of these early grants, see The National Finances,

1962-63, p. 166. The 1967-72 arrangement is discussed in ihe Naticnal
Finances, 1970-71, p. 146.

27 . .
Ontario has chosen the 50 percent of cost option while New
Brunswick has chosen the per capita option.

28Since the data shown for New Brunswick in Table IV-5 are
below $15 per capita, the balance is assumed to have been included
in the other unconditional grant payments received by the Province
under the 1967 Federal-Provincial Fiscal Arrangements Act.

29 .
Canada, Department of Public Works, Annual Report under »
the Trans-Canada Highway Act (Ottawa: Queen's Printer, 1970j).

30The National Finances, 1971-72, pp. 238-239. -

1 .. . . . . .
See Canada, Dominion Bureau of Statistics, Financial Statistics

of Provincial Goverrments, Annual, 1948 to 1961 (Ottawa: Quecn's
Printer); Canada, Dominion Bureau of Statistics, Provincial Government
Finance, Revenue and Expenditure, Annual, 1962 to 1967 {Ottawa:

Queen's Printer); Canada, Uominicn Bureau of Statistics, Provincial
Government Finance, Revenue and Expenditure, 1968 (Ottawai Information
Canada, 1971); Canada, Statistics Canada, Provincial Government Finance,
1969 (Ottawa: Information Canada, 1972); and Canada, Dominion Bureau of
Statistics, Provincial Government Finance, Revenue and Expenditure,
Estimates. 1970 (Ottawa: Queen's Printer, 1970). Henceforth, these
publications will be referred to under the following heading: Statistics
Canada, Provincial Government Finance, Revenue and Expenditure, Actual
and Estimates.

32
The National Finances, 1966-67, pp. 163-164.

33
The Mational Finances, 1967-68, p. 155.

34 ,
$tatistics Canada, Canada Year Book, 1970-71, . 1159 and
pp

35, s ; fe a ;
The year in which the program was established is shown in
parentheses ufrer each program, '

k4

~

t" a 4 + 1 i
‘Approximately 90 percent of total provincial recelpts for
lands {settlement and agriculture) in Ontaric and New Rrunswick are
due to the AKDA program,
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7New Brunswick does not participate in the crop insurance or
the barberry eradication programs; Ontario does not participate in the
freight assistance on livestock shipments to the Royal Winter Fair,
grants to special fairs, and Fund for Rural Economic Development pro-
grams,

38The National Finances, 1970-71, p. 161.

39Provincial expenditure under the Fitness and Amateur Sport
Program, which was in effect from 1962 until 1970, is not included in
“the aided category since total provincial expenditure in this area
accounted for less than one percent of total provincial expenditure
on all aided programs by both Ontario and New Brunswick during this
time period. In addition, expenditures eligible for grants under the
Health Resources Fund Act of 1966 and under the Medical Care Act of
1866 were not included in the aided categories because these two
programs have been in effect for relatively short periods of time.
‘For example, Ontario began its participation in the Medicare program
only on October 1, 1969 while New Brunswick did not join until
January 1, 1971. Provincial expenditure on these and on areas
assisted by Federal conditional grants not neted ahove is included in
the unaided programs' category. To the extent that the expenditure
response of a province to changes in the exogenous variables with
respect to these aided programs differs from their response in the
case of unaided programs, the expenditure estimates of the unaided
programs' category will be biased.



MODEL I - FMPIRICAL ESTIMATES

1. Introduction

in this Chapter, the framework provided by Model I is used
to estimate eauations for Ontario's and New Brunswick's expenditures
on the aided programs'considered in the preceding Chapter. In addi-
tion, an unaided expenditure equation and a tax equation ave esti-
mated in order to complete the estimated model.

The estimated equations are in the same format as equations
(10a) to {1Gd) in Chapter ITI with the following exceptions: first,
all variablies are in per capita terms (unless otherwise noted) in
order to facilitats comparison between the two provinces considered;
second, several demographic variables, assumed implicit in the constant
term of each equation in Model I, were introduced into the estimated
equations in order to reflect influences which may be specific to
given prcgrams;1 and, third, the conditional grant variables for a
given program and for aid to other programs were introduced into the
regression equations as separate entities in order to capture their
specific effects on a province's expenditures on the given aided pro-
gram,

_In Model I, the assumption of a full employment economy permit-

ted the use of an exogenous total net provincial product variable. In
the two provinces considered, however, full employment was not a

reality during the period considered and, thus, not only does the level

61
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of a province's net product affect the level cf a provincial govern-
ment's expenditures but, in addition, the level of a province's net
product is determined to some extent by the provincial government's
expenditure decisions. Under these latter conditions, inclusion of a
Y variable in the estimated model would result in a simultaneous equa-
tions! bias if the method of ordinary least squares was used. Model I
was, thus, assumed to.be a sactor of a larger econometric model, and

a two-stage approach was used in which the first stage involved regres-
sing Y on a number of variables which were considered exogenous or
predetermined in the context of this larger model in order to obtain

?, an estimate of Y, to be used in the second-stage estimates of a
province's expenditure and tax equations. The computation of ¥ is dis-
cussed in Appendix A.

The reduced form solutions in Model I indicated a similar
expenditure response by a province to changes in either its net prov-
incial preduct or unconditional grants received from the federal govera-
ment. Although net provincial product represents the total resources
avzilable within a given province, the amount available for the use of
& provincial government depends on the portion which accrues to it
through the existing tax structure, with the balance accruing to the
private sector. llence, an increase in Y may not totally be at the dis-
posal of the provincial government (since marginal tax rates are less
than one) while an identical increase in unconditional grants received
from the Federal Government will increase the province's consumption

opportunities by the amount of the grant. Thus, it is conceivable that
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a provincial government may not respond in its expenditure decisions to
the same degree to increases in net provincial product and unconditional
grants, Whether or not this is the case was tested by estimating the
expenditure equations twice - first, with Y and G entering the regres-
sion as one total (Regression A) and, second, with ¥ and G entering as
separate variables (Regression B).

All estimates were derived using annual time series data for

2,32 o tes
In addition,

the fiscal years in which the programs were in effect.
all equations were estimated in constant (1961) dollars. Ideaily, the
most appropriate method for deflating the various current dollar vaiues
Qould be to use a separate price deflator for each component of each
province's expenditures cn goods and services; however, since these
various deflators were not available, the constant‘dollar values were
obtained by deflating Ontario's money variables by the Consumer Price
Index for Toronto and New Brunswick's money variables by the Consumerx

Price Index for Saint John.4

While a consumer price index is not the
most satisfactory index with which to deflate a provincial government's
expenditures cn goods and services, it was considered to be a more
representative indicator of regional costs than would have been the
price index for total government expenditure on goods and services.
Finally, since a stepwise regression program, in which the
variables were introduced in a computer-determined order (in accordance

with their marginal explanatory power) was used to estimate the equa-

tions, the independent variables in a given equaticn for each province
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may not be identical because of relative differences in the explanatory
power of the various variables considered.s The basic variables
included in each expenditure equation are net provincial product,
wnconditional grants, the conditional grant variable for the given
program, and the conditional grants to other prograns' variable. Addi-
tional variables are included if thef add to the explanatory power of

the regression equation.

2. Definitions
Three variables which appear in all of the estimated equations
for Model I are defined and were derived as follows:

(a) ? represents estimated per capita net provincial product {con-
stant dollars) in a given province. The actual level of net provincial
product which was used in the estimation procedure in Appendix A was
calculated as follows: Since daéa were not available for net prov-
incial product but were available for personal disposable income on a
provincial basis, a variable intended to approximate the former was
calculated for each province by adding that province's total tax
revenue to its total personal disposable income and then dividing this
total by the province's population to convert it to a per capita basis.6

(b) G represents per capita Federal unconditional grants {(constant
dollars) reccived by a given province. These unconditional grants
include statutory subsidies, share of the income tax on power utilitiecs
coliected by the Federal Government, post-secondary education payments
(1967 to 197C), eaualization payments (including stabilization), and

the Atlantic Provinces' Adjustment Grants (1953 to 1966}q7 New
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Brunswick, but not Ontaric, received payments under the latter two
categories during the period considered in this study. VWhile the
definition of G appears fairly straightforward, the nature of the
data, in which unconditional grant payments and tax revenues were
combined, vequired the use of several assumptions in order to derive
the data actualily used.

Two tax rental agreements and two tax sharing arrangements were

8 Under the 1947

in effect during the éeriod from 1948 to 1970.
Dominion-Provincial Tax Rental Agreement, all provinces except Ontario
and Quebec agreed to refrain from levying personal income taxes, corp-
oration income taxes, other corporation taxes, and succession duties
fnr a five-year period ending March 31, 1952. 1In lieu of these taxes,
the provinces which signed the Tax Rental Agreement received a tax
rental fee from the Federal Government.g Thus, in effect, this tax
rental payment was each province's tax revenue from the threc tax fields
for the given years, with the Federal Government acting as the collec-
-tion agent. The Tax Rental Agreement which was signed in 1952 teo
cover another five-year period was the same as the 1847 Agreement with
two exceptions: first, Ontario signed the 1952 Agreement although it
continued to impose succession duties and, second, the provinces which
signed the Agrcement no longer levied the 5 percent corporation income
tax which had been colliected for them by the Federal Government.

Under the 1957 Federal-Provincial Tax Sharing Arrangements Ac:t]’0

11

and under the subsequent Acts signed in 1962 and 1967, the ggqualiza-

tion payment, which had been implicit in the total tax rental payment



under the 1947 and 1952 Agreemedts, was explicitly set forth. Thus,
the data for 1957 to 1970 permitted the separation of the tax portion
and the equalization payments. Comparable data for the earlier period
were calculated using the following assumptions:

In the case of Ontario, the total tax sharing payments which
were recorded for 1952 to 1956 were assumed to be tax rental payments
‘only, i.e., no equalization payments were assumed to be included in
these data since no equalization payments had been paid during the
period frem 1957 to 1962,12 Then, for the period from 1952 to 1962,
the calculated and actual tax rental payments were subtracted from the
total unconditionzl grant payments, and these former payments were
included as part of the total tax revenue of the Ontaric Government,

in tae case of New Brunswick, the relationship between the tax
rental payment as a percentage of total tax sharing for 1957 and for
1958 was assumed to have held for the carlier period. Thus, for the
years from 1948 to 1956, 60.23 percent of the total tax sharing pay-
ment was designated as the tax rental payment, with the balance being
designated as the equalization portion; and the former was added to
New Brunswick's tax receipts while the latter was included in the
unconditional grant total,

(¢) C1 represents per capita limited conditional grants (constant
dollars) received by a given provincial government from the Federal
Government. These conditional grants include those received for thel
National Health Grant Program, the Trans-Canada Highway, education,

. - . 13
fish and game, forests, and lands (settlement and agriculture).
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3. Empirical Results

Using the framework of Model I, equations were estimated for
the National Health Grant Program, the llospital Insurance and Diagnostic
Services Program, social welfare, the Trans-Canada Highway, other aided
expenditures, unaided expenditures, and tax revenue.14

Rather than denoting the programs which are considered separately

by E E erus Eln’ alphanumeric names were used in order to facili-

11’ 127

tate interpretation of the variables being considered. Alphanumeric
names were also used for the conditional grant variables for the indi-
vidual programs as well as for the demographic variables. These vari-

ables will be defined during the discussion of the individual program

results.

3.1 The National Health Grant Program

In Chapter IV it was noted that grants under the National Health
Grant Program covered several different areas. Ideally, an equation
should be estimated for each aided program; however, since some of the
grant programs were eliminated as separate entities during the course of
the Program's existence, thus preventing an accurate separation of
expenditure data for the individual programs, the National Health Grant
Program was divided into only two categories for estimation pﬁrposes.
All programs except hospital construction were grouped together to form
the first category, which will henceforth be referred to as the General
Health Grants® Program, with hospital construction alone comprising the
second category. The latter category is being considered separately

because expenditures in this area are of a capital rather than of a
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current nature as is generally the case for those programs included in
the General Health Grants' Program.
Separation of the Gemeral Health Grants' Program intc two
expenditure groups, namely, those aided by non-matching grants and
those aided by matching grants, was not considered fcasible due to
the lack of appropriate expenditure data for both provinces. Because
‘non-matching grants constitute approximately 80 percent of the total
grant funds received under the General Health Grants' Program by Ontario
and New Brunswick, and since the provinces were assumed te act ration-
aily and thereby take the total amount of funds made available by the
Federal Government, the equations estimated for the General Health
Grants' Program were estimated in the format suggested for a program in
which the total limit of the grant is taken up, i.é., the conditional
grant is considered to be an exogenous variable.15
The estimated equations for the Ceneral Health Grants' Program
are shown in Table V-1 where
GHGP  represents per capita expenditure (constant dollars) by a given
province from its own revenue sources on those programs included
in the General Health Crants' Program;16

CGHG represents per capita limited conditional grants (constant
dollars) received by a given province under the General Health
Grants' Program;

C1-CGH represents per capita Federal conditional grants (constant
dollars) received by a given province for programs other than

the General Health Grants' Program;



TABLE V-1

REGRESSION EQUATIONS FOR THE GENERAL HEALTH GRANTS' PROGRAM (GHGP)

ONTARIO AND NEW BRUNSWICK, 1948 TO 19702

Regression A

ONTARTIO

Independent Estimated Standard
_Variable Coefficient Error
Constant
Term 2.156 .9219
o+ -.00009  .00003
CGHG -.0545 .0475
A4S+ - {1666 .0301
DS4-54 L0547 L0225
-2
= ,84902
dw = 1,632
NEW

Regression A

Independent Estimated Standard

Variahle

Coefficient Error

Constant
Term ~.4550
-~
(Y + G 0004
CGHG L2100
Ci-CGH L0084
BEO- 70 ~. 5714

)
A

P
dw

= L5706
= 1,67

= U
Fiscal your be

. 3987
.0003 |.23%

L1018 2.0669
L0080 . 72373
.1929

inning April

N(N\ L
Regression B
Independent Estimated Standard
Variable Coefficient Error
Ceonstant
Ternm 2.525 .B514
Y -.0001 00065
G 0032 L0026
CGHG -.0423 L0477
A45+ -.0772 L0308
D54-64 L0457 0232
2
R = .8543
dw = 1.64

BRUNSWICK

Regression B

Independent Estimated Standard
Variable Coefficient Ervor
Coastant

Term -, 8332 6424
Y .G00S 6008 1.125
G -,0045 L0064 .70
CGHG L1693 1158 (4607
C1-CGH L0116 L0098 ) 297
pa9-70 -. 4465 .2191
% = L5602
dw = 1,90

i of year indicated.

dw stands for Durbin-¥Watson statistic.
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A4S+ represents the percentage of the population aged 45 years and

over in a given province;

D54-64 represents a dummy variable ( = 1 for 1954 to 1964 inclusive
( = 0 elsewhere;

D69-70 represents a dummy variable ( = 1 for 1969 and 1970
( = 0 elsewhere.

An examination of Regression A18 for each province reveals‘that
" conditional grants (CGHG) were a significant determinant of a province's
expenditures on the General Health Grants' Program only in the case of
New Brunswick.19 The only other significant variable in the New
Brunswick equation was the dummy variable which was included to reflect
the phasing-out period of the General Health Grants' Program. The
cocfficient was negative, as expected.

A majority of the General Health Grants aid the younger members
of society either directly through the immunization and medical rehab-
ilitation programs or indirectly through the preventative health programs.
Thus, the coefficient attached to A45+ wogld be expected to be negative.
This variable was both negative and significant in the Ontarioiestimate;
it did not improve the fit of the New Brunswick equations.

In the Ontario estimate, the coefficients attached to (? + G)
and the dummy variable were also both significant; however, the former
possessed an incorrect sign. The dummy variable was included to reflect
the increased per capita expenditures by Ontario which took place during
the period from 1954 to 1964. In Ontario's Regression A, C1-CGH, which
entered at the last step, was neither signifi¢ant nor did it improve

the £it of the equation; hence, it was not included in the reported results.
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The equations estimated for hospital construction are shown in
Table V-2 where
HCON  represents per capita expenditure (constant dollars) on hospital
construction by a given province from its own revenue sources;
CHCON represents per capita conditional grants (constant dollars)
received by a given province for hospital construction expenditures;
C1-CHC represents per capita conditional grants (constant dollars) received
by a given province for programs other than hospital construction; and
R represents the McLeod, Young, Weir bond yield average for ten
provincial bonds.21
The dependent variavle and the hospital construction grant variable
were both deflated, not by the regional consumer price index, but by the
price index for non-residential building materialé (NRPI)22 in order to
more clearly reflect the cost changes in this sector of the economy.
The coefficients of determination were relatively low, especially
in the case of Ontario. Hospital construction grants were a significant
influence on hospital construction expenditures in the case of New Brunswick.
(? + G) was significant in the case of Ontario. The interest rate variable,
wnich was included to reflect the borrowing costs which might be incurred
were this altzsrnative chosen by a province for the financing of its
share of hospital construction costs, was not significant.
Other variables which were tested but which were neither signif-
icant nor improved the fit of the equation included the percentage of
the given province's population aged 45 years and over to reflect the
demand for hospital beds since this age group accounts for the largest

number of hospital separations per 100,000 population;23 the rated
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TABLE V-2

REGRESSTON EQUATIONS FOR HOSPITAL CONSTRUCTION (HCON)

ONTARIO AND NEW BRUNSWICK, 1948 TO 1970° BN

ONTARIO

Regression A

Independent Estimated Standard
Variable Coefficient Error

" Constant
Term -3,003 .9639
Y + ©) .0026 .0005
CHCON -.6080 .6863
C1-CHC -.0745 .0409
R = .5660
dw = 1.48

Regression B

Independent Estimated Standard
Variable Coefficient Error

Constant
Term -1.678 1.230
Y .0G16 .0008
G .0988 .0590
CHCON -.2573 .6910
C1-CHC -.0489 .0421
RZ = .6026
dw = 1.37

NEW BRUNSWICK

Regression A

Independent Estimated Standard
Variable Coefficient Error

Constant
Term -.4915 .6581
¥ +G) .0002 .0011 .i%19
CHCON .8490 L1283 (.0A4%3
C1-CHC -.0133 0206 .o 5t
R .1031 .2014
R? = .7877
dw = 2,16

Regression B

Independent Estimated Standard
Variagble (Coefficient Error

Constant
Term -2.624 1.711
Y .0024 L0019 | 2632
G -.0207 0156 ¢ 3.t
CHCON .7641 L1404 54423
C1-CHC -.0126 L0201 ... 704
R .2121 .2128
R = .7974
dw = 2,08

aFiscal vear beginning April 1 of year indicated.

Note: dw stands for Durbin-Watson statistic.
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hospital bed capacity per 1,000 population in order to refiect the
existing stock of hospital beds; and dummy varigbles attached to the
conditional grant variable in order to reflect the changes in the
hospital construction grant conditions which took place in 1953 and
1958,

Examination of the per capita net expenditure on hospital
construction data for both provinces (Appéndix C) fails to reveal a

definite pattern of expenditure. This may account for the relatively

poor performance of the estimated equations.

3.2 The Hospital Insurance and Diagnostic Services Program
Tabie V-3 illustrates the equations estimated for the two prov-
ince's expeadiiures on tiose goods and services covered under tie
Hospital Insurance and Diagnostic Services Act24 where
HIDS  represents per capita expenditure (constant dollars) on services
aided by the Hospital Insurance and Diégnostic Services Program
25

by a given province from its own revenue sources;“” and

CPPD  represents hospital costs per patient day (constant dollars) in
a given province.26
Since a province's expenditures under the Hospital Insurance
and Diagnostic Services Act are aided by unlimited matching Federal
grants, these grants were not included as an independent variable in
the estimated equations. The factor which appears to have the greatest
influence on Ontario’s expenditure is the hospital cost per patient day.
In the case of New Brunswick, however, (? + G) was the only sigrificant

variable.
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TABLE V-3

REGRESSION EQUATIONS FOR HOSPITAL INSURANCE AND DIAGNOSTIC SERVICES (HIDS)

ONTARIO AND NEW BRUNSWICK, 1948 TO 19702

») AR D

LS

ONTARIO “l

Regression A

Independent Estimated Standard

Variable Coefficient Error
Constant
Term 32.34 32.27
X + 6 -.0360 .0288
C1 .1479 .1603
CPPD 2,220 1.832
§2 = 9186
dw = 1,63
NEW

Regression A

Independent Estimated Standard Independent Estimated Standard
Variable Coefficient Error Variable Coefficient Error
Constant Constant
Term -10.62 2.008 Term -10.19 4.395
(¥ + G) 0251 .0023 10413 ¥ .0245 L0054 4.533
G .0305 .0476 . 40%
c1 -.1437 0726 1.79113 c1 -.1461 0803 ;. 5q4
ﬁz = ,9793 ﬁ? = ,9764
dw = 2.32 dw = 2,25

Regression B

Independent Estimated Standard

Variable Coefficient Error
Constant }
Term 33.51 33.02
¥ -.0391 .0297
G -.2521 2770
C1 .0995 .1750
CPPD 2.440 1.041
-2
R = ,9149
dw = 1,80
BRUNSWICEK

Regression B

a
Fiscal year beginning April 1 of year indicated.

Note:

dw stands for Durbin-Watson statistic.
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Other variables which were tested but which were not significant
included the percentage of the population aged 45 years and over, since
this age group accounts for a majority of the hospital separations;
and hospital admissions per 1,000 population in order to reflect cost

changes which might be due to changes in admission rates.

3.3 Social Welfare
The estimated equations for social welfare expenditures by
Ontario and New Brunswick are shown in Table V-4 where
SW1 represents per capita expenditure (constant dollars) by a3 given
province from its own revenue sources on aid to the aged, blind,
disabled, and unempioyed and unemployables; on mother's allow-
ances; and on child welfare;27
U represents the umemployment rate for a given province;28 and
D52-70 represents a dummy variable ( = 1 for 1952 to 1970 inclusive
‘ ( = 0 elsewhere.
The social welfare category is considered as being aided by
unlimited matching conditional grants since, first, there was no
Federal limit on the total amount of assistance which was available
under the 0ld Age Assistance, Blind Persons' Allowance, and Disabled
Persons' Allowance programs; second, over one-half of the total Federal
payments made under the four categorical welfare programs until March 31,
1870 was for unemployment assista_nce29 (the category aided by unlimited
conditional grants); and, third, Federal grants under the Canada

Assistance Plan are matching but unlimited. As a result, the grants

received by Oatario and New Brunswick for their expenditures on social
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TABLE V-4

REGRESSION EQUATIONS FOR SOCIAL WELFARE (SW1)

ONTARIO AND NEW BRIUNSWICK, 1948 TO 19702

ONTARTIO

Regression A

Independent Estimated Standard

Variable Coefficient Error
- Constant

Term -2.756 1.057

@F + G .0046 .0006

CL1 ,0719 .0420

3 . 3900 .1968

p52-70 -1.843 .6758

=2

R = ,7870
dw = 1,78

NEW

Regression A

Independent Estimated Standard

Regression B

Independent Estimated Standard

Variable Coefficient Error
Constant

Term -1,908 1.838

Y .0045 .0012

G .0122 0770

CL1 .0749 .05822

u .3864 . 2060

p52-70 -1.816 .7464

2

R = .7745
dwv = 1.77

BRUNSWICK

Regression B

Independent Estimated Standard

Variable Coefficient Error
Constant
Tarm -8.83% 2.777
@ +6) .0161 0026 (9%3
CL1 ~.0814 .0766 (06T}
U .2379 L1724
p52-70 -2,813 1.074
ﬁz = ,8785
dw = 1.60

Variable Coefficient Error
Constant .
Term -11.10 6.136
¥ .0187 .0068 .95
G -.0062 L0536 ;5%
CL1 -.0745 0801 |, 1 umy
U .2610 .185%9
D52-70 -2.988 1.183
ﬁz = ,8728
dw = 1.66

a
Fiscal year beginning April 1 of year indicated.

Note: dw stands for Durbin-Watson statistic.



