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Abstract-This paper provides some empirical support for pricing a part of local services 
on user basis. A model of fiscal responses to grants/user fees, based on a vote-maximizing 
approach, is tested on both time series and pooled data (1977-1991) for 39 upper-tier 
municipalities in Ontario, Canada. The exogeneity specification of grants is tested and the 
test results are taken into account in estimating the model. The results indicate that 
roughly 70 percent of the municipal governments would find it cheaper to finance local 
spending by grants than by local taxation. If the grant system is abolished, a majority of 
these governments would prefer to use some sort of user fees in financing local services. 
The study suggests that local public services can be provided at a substantially lower 
per-unit cost if some selected services are priced on user basis. 

I. INTRODUCTION 

This paper examines whether local taxes or provincial grants (and user fees) 
are the more cost-effective means of financing local public services. A grant in­

duces a belief among local residents that non-residents will share the cost of 
providing additional public services. This belief is based upon an assumption that 

marginal local expenditures are being financed by grants, which are to be funded 
mostly from taxes on other localities 1. In other words, grants are viewed as a 
means of 'exporting' the tax burden to residents of other localities (Wildasin 
1987). 

If local politicians also perceive that each dollar of local grants is financed by 
a central (e.g., provincial) tax, then local spending will depend upon the net effect 

of each dollar of grant money received less the effect of financing grants to all 

communities. The net expenditure effect of each own grant dollar will be positive 
when the voter has to pay more per dollar of local services through local taxation 
than he would pay for the same service through provincial taxation. Given the 
choice between local and provincial taxation, all else equal, a rational voter would 
then prefer provincial financing of local services. There is an extensive literature 

on the expenditure effect of grants (see Courant et al. 1979, Gramlich 1977, Oates 
1979, Romer et al. 1982, and Slack 1980). But no study has distinguished be­

tween local and central tax prices and analyzed their effects on local spending. 
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The purpose of this paper therefore is to make a distinction between local 
and central tax prices and analyze their effects on the spending decisions of in­
dividual municipalities in Ontario over the period 1977-1991. Section 2 presents a 

local expenditure model, derived by using the expected vote maximization (EVM) 
approach? Empirical estimates and other issues are discussed in the subsequent 
sections. 

II. THEORETICAL MODEL 

Assume the objective of a local government is to maximize its electoral sup­
port (votes), subject to its own budget constraint. The· (expected) support is as­
sumed to depend upon the level of satisfaction of the voters (residents), which are 
derived from the consumption of a bundle of public as well as private goods and 
services. The satisfaction of nonresidents involved in local economic activities is 
not formally introduced in the local government's objective function, as nonresi­
dents are not entitled to vote in the local election. 

The satisfaction of the ith voter can be expressed as a function of his per­
ceived local services, measured by his total share of local expenditures (aOiE), and 
his net income (y di) spent on all private goods and services. Thus the utility func­
tion of the ith voter is written as 

(1) 

where aOi is the voter's per-dollar share of local expenditures (E). 
The expenditure on private goods is represented by his after-tax income (Yi) 

less his income loss due to local taxation and grant financing . The income loss 
due to local taxation is measured by a 1iT, where T is the total revenues from 
municipal taxation and a 1i is his per-dollar share ofT. An estimate of ali would 
provide a measure of the voter's local tax burden. Let his per-dollar share of taxes 
raised by the province to finance the system of grants to all municipalities (GT) be 

represented by a parameter a2i. Then his share of costs in grant financing is equal 
to a2iGT. His share of the local user fees including miscellaneous charges3 <Ro) 
can similarly be defined by a 3iRo· The parameters are not constrained to be 
equal. Assuming his after-tax income (Yi) already known to him, y di can be writ­
ten as 

(2) 
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Both the expenditure and revenue aspects of a local government involve 

necessary costs. To simplify the derivation of the model, it is assumed that the 
local authority provides local services at a constant average cost of $1.00. The 

own-source revenues are measured in net terms, that is, gross revenues minus 
various expenses incurred in raising them. Modelling, with the costs of raising 

revenues, is a difficult task (see Hettich and Winer 1984). 
The electoral support for the government would be highest when eq.(l) is 

maximized for all voters subject to the government's own budget constraints. Ac­
cording to the Municipal Act, the government is obliged to balance its budget on 

the current account4 as well as to follow the relevant institutional arrangements 
with the province. Thus the budget constraint of the government can be written as 

(3) 

where G=the grants (conditional plus unconditional transfers)5 received by the 

municipality, and G0=the combined grants to all other municipalities in the 

province. 
In the constrained-utility maximization the local government considers E and 

T as target variables. The choice of the municipal tax rate is a policy instrument at 

the discretion of the local government, so that T (=the tax rate x assessment base 6 

on which taxes are levied) can be assumed as endogenous; assessment base is ex­

ogenously determined by the provincial authority. It is initially assumed that 
grants are exogenously determined in local budget decisions. The user and other 

fees (Ro) are also assumed as exogenous. The agent's after-tax income Y can also 
be assumed as predetermined. 

If the utility function is of the Stone-Geary type (see McGuire 1978), the 
constrained-maximization problem can then be captured by eq.(4) 

Max L = ~ 1 ln(60iE-yli)+~2ln(y di-Y2i)+<p(T +Ro+G-E), 
(E,T) 

(4) 

where ~~+~2=1, ~ 1 • ~2 > 0; Ydi is given by eq.(2) and cp is a Lagrange multiplier 
incorporating the budget constraint in the objective function. 

Eq.(4) describes the ith voter as buying the quantities of local public goods 

and all other goods in the amounts (Y!i· y2i) at the subsistence level and then 
dividing the remaining expenditures among these goods in fixed proportions (~ 1 , 

~2). The amounts of the subsistence levels of these goods are assumed to depend 
upon his (socio-economic) individual characteristics (e.g., his personal income, 
holdings of immovable assets proxied by the assessed valuation of his properties, 
household size, and age composition of his household members). Thus the nor-
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malizing variables -1-j can be represented by 

{ 
J 

j= 1,2 and for all i, (5) 

where Xik represents the kth characteristic of the ith voter. 

The constrained-maximization of eq.(4) with respect to the target variables E 

and T leads to a series of first-order conditions for equilibrium. Solving these con­

ditions and using eq.(5) yield the following expenditure equation 

E (6) 

where <Xo=(~2a10-at~o), at=(~t/8t)>0, and atk= ~2a1 K-at~k and the subscript 
i is eliminated by averaging over all voters. 

A positive coefficient on G indicates that the centrally financed grants for 
local services will involve a net transfer of resources, which will stimulate local 

economic activities. The net transfer is equal to what is saved on local taxation per 
dollar of aid received (8tG), less what is paid to the provincial government per 

dollar of aid received (82G). While (8tG) will increase local economic activities, 

(82G) will lead to a reduction in them. If we assume a common income response 

to 8tG and 82G, the change in local expenditures would be at(8t-82) per dollar of 

aid received. Similarly, a common income response to 8tRo and 83Ro will lead to 

an expenditure change of at (8t -83) per dollar of other revenues generated. The 
change in local expenditures will of course occur through changes in the per­

ceived tax prices 7 of the subsidized local public good. 

A positive sign of the grant coefficient at(8t -82) would imply that the local 

government would find it cheaper to finance local services by provincial grants 

than by local taxation. A negative sign would of course suggest the opposite 

phenomenon. It is, however, expected that the sign would be positive, because 8t 
would exceed 82 (given at >0), since the provincial population is much larger than 

the population of an individual municipality. The coefficient on G0 should always 
be negative, because the tax burden of the voter is increased when he has to share 

the cost of financing grants to other localities. If 8t exceeds 83, the coefficient on 
R0 would be positive, and this would imply that the local government would find 

it cheaper to finance local services by user/miscellaneous fees rather than by local 
taxation. The expected signs on the individual characteristics variables are dif­

ficult to predict a priori. They are largely empirical issues. 

The choice of grants or local taxation as an appropriate means of financing 
local services would of course depend upon the validity of the exogeneity 
specification of grants. If these grants are found to be non-exogenous in local 

budget decisions, the estimate of the coefficient on G would be biased due to a 
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simultaneity between grants and local spending. While earlier studies (e.g., 
Gramlich 1977) have generally assumed grants as exogenous, the more recent 
studies (e.g., Islam and Choudhry 1990, Stack 1980) considered them as en­
dogenous. The institutional arrangements between the province and the recipient 
municipality make conditional grants a stable function of local expenditures, 
whereby the province pays a specified percentage of total local expenditures. 
Thus Gc is clearly endogenous. Unconditional grants can also be considered as 
endogenous because they affect local expenditures and vice versa. Moreover, they 
should be considered as endogenous because of the relationship between grant 
formula and local-provincial bargaining. Several municipal factors might in­
fluence the outcome of local provincial bargaining and thus affect the formula. 
For example, a municipality with a large share of provincial population has more 
representation in the province's legislature. These elected representatives have 
more leverage in obtaining increased grants for the municipality than do local 
officials. 

The central issue is whether the effects of grants can be determined ftom the 
expenditure eq.(6) in which G is exogenous or whether the endogeneity of these 
grants should be explicitly introduced. Exogeneity is no longer considered as 
merely an a priori assumption, but the validity of this assumption can in fact be 
tested empirically by using the test procedures developed (see Appendix) by 
Engle and Hendry (1993). 

III. THE DATA AND ESTIMATION PROBLEMS 

The empirical work is based on time series data for 39 upper-tier 
municipalities in Ontario for the period 1977-1991. The data are obtained from 
Municipal Financial Information, Summary of Ontario Municipal Statistics, 
1977-1986, and Municipal Analysis and Retrieval System (MARS). They provide 
information on own-source revenues, grants (see also note 4), and expenditures by 
categories, and socio-demographic characteristics of the municipalities. The ex­
penditure figures aggregate salaries, services and supplies, and transfers to capi­
taVreserve funds . Municipalities are required to consolidate the transactions of 
approximately 2,000 local boards (e.g., library and health boards, transit commis­
sions, etc.). All relevant variables are expressed in real per capita terms. School 
taxes and educational expenses are excluded from the analysis, because education 
is more appropriately considered as a provincial rather than a local service and it 
is administered by local school boards on behalf of the province. 

There are a few limitations of the data that should be emphasized. First, there 
are no consistent data on all of the variables prior to 1977, because of the changes 
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in concepts and classification introduced in the Canadian system of financial 
management statistics. Second, to express the relevant variables in real terms, one 
should ideally use a local price index for all goods as a common deflator but be­

cause of the unavailability of this index, the consumer price index ( 1991 = 1 00) is 
used. The sample data, as reported in the publications mentioned earlier, ag­
gregate all lower tier units along with the upper tier units into 39 categories, or­
ganized by upper tier boundaries (Metro-Toronto, Regions and Counties). For 
example, the annual expenditures of Metro-Toronto include expenditures of the 
municipality of Metropolitan Toronto and its six lower tier municipalities. 

IV. ESTIMATIONRESULTS 

The estimation of the model is performed in two parts. In part I, some diag­
nostic tests are conducted by estimating eq.(6) with ordinary least squares (OLS) 
on the individual time series data for each of 39 municipalities, 1977-1991. These 

include (1) testi~g for autocorrelation and normality of residual errors, (2) ex­
amining the specification of the estimating model, and (3) testing the exogeneity 
specification of grants. The complete model is then estimated in part ll, assuming 
grants as exogenous or endogenous, depending upon the test results. 

Diagnostic test results. To test the existence and type of autocorrelation, it is 
assumed that the errors are autoregressive of order p (e.g., p=1,2,3) and the 
Lagrangian multiplier (LM) test is employed. The procedure involves using a x2 

statistic (with p degrees of freedom) to test H0: (p 1=p2= . .. =pp). The test proce­
dure remains unchanged even if the errors are the moving-average type or a com­
bination of autoregressive and moving average. The estimated x2 values for 
p=l,2, and 3 are all statistically insignificant. This implies that there is no sig­
nificant evidence of first- or higher-order autocorrelation in the errors for these 
municipalities (the estimation results, which can be obtained from the author, are 
omitted for the sake of brevity). Furthermore, the statistically insignificant values 
of x2 (Jarque-Bera x2 -test of normality) do not provide any significant evidence 

to reject the null hypothesis that the errors are normally distributed. The small 
values of the Akaike's information criterion AIC (expressed in logarithm) and the 
statistically insignificant F-ratios (Ramsey's regression specification error test, 
RESET) attest to an adequate specification and a parsimonious parameterization 
of the estimating model. 

Grants are now tested for weak and super exogeneity, using the procedure 
described in the appendix. Eq.(A.2) is first estimated with OLSon individual time 
series data (1977-1991) for each of the municipalities. The results indicate that 
grants received by a municipality are primarily determined by its relative size. 
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The predicted values of G and the residual errors are used in estimating eq. (A.1) 
and (A.3). The OLS estimates of these equations show that G is weakly ex­
ogenous in 27 municipalities, but super exogenous in 24 of them (results can be 
obtained from the author). 

Grants are exogenous mostly in small municipalities but endogenous in large 

and more prosperous municipalities. One possible explanation is that large and 
rich municipalities are better able to negotiate for larger grants. The user fees and 

miscellaneous revenues are also tested as super exogenous for all municipalities, 
based on a similar procedure. Given these results, eq.(6) is estimated with OLS 

for the 24 municipalities for which the exogeneity assumption of grants is con­
firmed. A simultaneous equation model, consisting of eqs.(6) and (A.2), is es­

timated for each of the remaining municipalities, using a two-stage least square 

technique (2SLS) (see tables 1A and lB). Table lA summarizes the results for 

regional municipalities only. Table 1B, on the other hand, presents the results for 
county municipalities and the GLS estimates for a pooled sample of all 
municipalities over the period 1977-1991 . 

Empirical estimates of the model from time series data. The system of equa­

tions in the model is identified. The estimated income coefficients are all positive. 
They are, however, significant only in 60 percent of the municipalities. The coef­

ficient on G is positive significant in 27 municipalities (10 regions and 17 coun­

ties), implying that these governments found it cheaper to finance local spending 
by provincial grants than by local taxation. The grant coefficient is also found to 
be positive (negative) but insignificant in eleven (one) municipalities. Because 

these coefficients are insignificant, no meaningful conclusions can be deduced 

from them. 
The positive signs on the grant coefficients indicate that own grants con­

tributed to the increase in local spending on public services by way of reducing 
their tax prices and/or increasing the average income of local residents. The ex­
penditure response to grants seems to be less than proportional, as indicated by 
the elasticity coefficients; and, furthermore, it varies quite widely from one 
municipality to another. To explain these variations, the estimated coefficient on 

G is regressed on various municipal factors: 

• • Coefficient on G = 4.5649 + 0.0450 Y a + 0.0844(NIP\ 
(t-ratios) (2.58) (-2.03) (1.67) 

• -12.6260 (Ag)a; 2 S.E.E.= 0.0212, R =0.9145, (7) 
(-1.99) 
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where * indicates that the coefficient is significant at the 5 percent level and the 
subscript (a) indicates averaging of series over the sample period. Eq.(7) shows 
that the expenditure-response to grants varies across municipalities due to the 
variations in the size of the municipality, the age composition and average income 
of its population. 

The coefficient on R0 (user fees) is found to be statistically significant in 
one-third of the municipalities (ten with a positive sign and three with a negative 
sign). The estimated coefficient is also positive but insignificant in 18 other 
municipalities. Thus it seems that almost 70 percent of the municipalities would 
find it a better choice to finance local services by user fees than by local taxation. 
However, this conclusion is tentative, as the coefficients are not all significant. 

It may be of some interest to find whether or not the institution of user fees 
provides a viable alternative to other means of financing local public services. To 
investigate this issue, all grant variables are excluded from eq.(6) and it is then es­
timated on the individual time series data for each municipality. The exclusion of 
the grant variables has an added advantage of increasing the degrees of freedom. 
The results (not reported for the sake of brevity) show that the coefficient on Ro is 
now positive-significant in 23 municipalities and negative-significant in two 
municipalities (e.g., Renfrew, Lenox-Addington). This implies that in the absence 
of a grant system a majority of the municipalities would find it attractive to 
finance local services by charging user fees and thus discourage all wasteful un­
necessary consumption of these services. To compare the relative cost effective­
ness of grants and user fees in financing local services, the difference between ae 2 

and ae3 is computed for each municipality from the parameter estimates (see 
tables 1A and 1B). The superscript (e) indicates henceforth an estimate of an un­
known parameter. The results indicate that 23 municipalities would prefer grants, 
and 16, user fees, in financing their public expenditures. 

The coefficient on grants to all other municipalities (G0) is negative-sig­
nificant in 15 municipalities. This provides some empirical evidence of "tax im­
porting" due to financing grants to other communities. The tax base variable (A) 
appears with a positive-significant coefficient in seven municipalities and a nega­
tive-significant coefficient in five municipalities. The household size H is found 
to be positive (negative) significant in nine (two) municipalities. The proportion 
of young people (Ag) is more often negative-significant (8 municipalities) than it 
is positive-significant (4 municipalities). Thus a larger tax base and an increased 
household size seem to have some stimulating effect on local spending. The 
results also include two information criteria, R2 and S.E.E. These are included as 
measures of precision of estimates. The significantly large values of the adjusted 
coefficient of determination and the small values of the standard errors of es­
timates attest to the precision of the parameter estimates. The parameter ~ 1 is es-
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timated for all municipalities (see tables 1 A and I B). ~e 2 can be obtained by sub­

traction from one. The estimated values of ~ 1 vary widely across the 
municipalities. The results suggest that a representative voter's spending for local 

services constitutes roughly 6 percent of his overall spending. 
Estimates of the model from pooled data. It may, however, be argued that the 

estimated parameters based on a small sample of 14 observations may not be effi­
cient. The model is therefore estimated on a pooled time series and cross-section 
data base, with 546 observations. To overcome the problem of autocorrelation and 
heteroscedasticity in errors plus the endogeneity of grants a generalized least 
squares (GLS) procedure is used to estimate the model. 

The GLS estimates of expenditure responses to grants (and other factors), 
based on pooled data, are reported in table lB (last column). The coefficients on 
income, grants, user fees/other revenues and age composition of people are now 
all positive-significant. The positive-significant coefficient on Ro reinforces our 
earlier presumption that charging user fees could probably be a viable alternative 

to the costly provincial grant system. Note that the coefficient on G0 are all nega­
tive, indicating a cost to each and every municipality arising from the financing of 
the overall grants. The changes in the age composition of the people, income and 
own grants seem to have positive influence on local expenditure expansion. In 
contrast to the time series results, the pooled results do not provide any empirical 
evidence of the stimulating effects of the change in the household size and that of 
the assessment practice. 

Policy implication of the results. The results show that a representative 

voter's shares of local taxes (81) is higher than his shares of both the cost of grant 
financing (82) and user fees/miscellaneous charges (83), 8e 2 exceeds 8e 3 in the 
case of 23 municipalities. These findings have important policy implications. 

Property taxes, commonly referred to as 'local taxes,' account for roughly 
half of local revenues, followed by provincial grants and user fees/miscellaneous 
non-tax revenues. The economic slowdown since late 1970s and the overall 

budget cuts in the province have resulted in a continual decline in transfer to the 
local governments. Thus the local authorities have been relying more and more on 

local taxation and other revenues. 
They found it politically expedient to keep the local tax rate more or less un­

changed from year to year but collect more tax revenues by blending the local 
taxes with some property-related extraordinary levies/surcharges (e.g., water tax, 
taxes on garbage disposal, local improvement tax, etc.). As a result, the voter's ac­
tual burden of local taxes is much higher than his share of property taxes alone. It 
is often argued that this additional spending benefits property owners by creating 
an improvement in the value of their properties through no efforts of their own 
(Bird and Slack 1983). 
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But the decisions to undertake these additional expenditures are made by 

local authorities and the property owners have hardly any choice but to accept it, 
even if the net benefits (gross benefits-tax-cost) are negative. There are of course 

several alternative approaches to raise these additional funds. One approach is to 
require the user to pay for the services he chooses to use. The finding that 8 1>83 

suggests that the tax-prices of these services would be less than those under the 
blended local tax system. In other words, it would be more economical to partly 

finance local expenditures through user fees rather than by a compulsory blended 
local taxation. The results also indicate that roughly 60 percent (23 out of 39) of 

the municipalities would prefer to finance their expenditures through user fees 
rather than grants. 

Many of the local services, which are now financed by local taxes, may be 
included in a category, 'pay as you use,' e.g., water consumption, refuse/garbage 

disposal, (frontal) snow removal, recreation facilities, etc. Given proper regula­

tion, pricing of these services on a user basis would probably take the load out of 

local taxes and at the same time prevent all wasteful unnecessary consumption of 
these services. The finding of 8e 1 >8e 2 suggests that grant financing of local ser­

vices would remain a preferred alternative to tax financing of these services. 

V. SUMMARY AND CONCLUSIONS 

This paper investigates whether local taxation or provincial grants (and user 

fees) would be more cost-effective in financing local public services. A local ex­
penditure model is derived and tested on individual time series as well as pooled 
time series and cross-section data for 39 upper-tier municipalities in Ontario, 
Canada, 1977-1991. 

The estimation of the model is preceded by testing the exogeneity specifica­
tion of grants. Test results indicate that grants are both 'weak' and 'super' ex­

ogenous in 24 municipalities. These results are then taken into account in the 
estimation of the model, which is performed by using a two-stage least squares 

technique. To estimate the model on pooled data, a generalized least square 
method is used. 

The results indicate that almost 70 percent of the municipal governments 
would find it cheaper to finance local spending by provincial grants than by local 
taxation. If, however, the grant system is abolished, a majority (23 out of 39) of 
these governments would prefer to use some sort of user fees in financing local 
services. Between grants and user charges, a majority of the local governments 
would prefer user fees to grants in financing their expenditures. Note that grants 
engender an additional tax burden for local residents because of the financing of 
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grants to other communities. The GLS estimation results largely conform to the 
time series estimates. 

The novelty of this study lies in the prior testing of the exogeneity specifica­
tion of grants and incorporating the test results in the estimation of the model. A 
failure to do this may lead to biased and inconsistent parameter estimates. The 
model used in this study incorporates a number of important and realistic 
parametric constraints. 

The results have important policy implications. They indicate that it would 
be cost effective if a part of the local services, which are now financed by local 
taxation (e.g., water consumption, refuse/garbage disposal, recreation facilities, 
etc.), is financed by user fees. Given proper regulation, pricing of these services 
on a user basis would probably take the load out of local tax rate and prevent all 
wasteful unnecessary consumption. It would also be worthwhile to investigate 
whether privatization of some of the local public services would be more cost 
effective than the existing system of local finance. 

ENDNOTES 

1. The words 'local' and 'municipal' are henceforth used synonymously. 
2. The expected vote maximization (EVM) approach is preferred to the 

more commonly used median voter and agenda-setter models because of the fol­
lowing reasons. The assumptions of the median voter model (e.g., the preference 
distribution is single-peaked, corresponding to the median voter, the level of 
resources raised by taxation and grants are exogenously fixed, local budget alloca­
tion are less affected by bureaucratic politics and special interest group maneuver­
ing, and so on) are inconsistent with the stylized facts reflected in Ontario 
municipal data. The overall budget structure is inherently multi-dimensional in 
character, involving various interest groups. The budget allocation is affected by 
bureaucratic politics, lobbying efforts of special groups and the institutional 
arrangement between the province and municipalities. As a result, the actual 
allocation of funds does not conform to the one preferred by the median voter. 
The EVM model can, on the other hand, easily incorporate these phenomena. As 
Fisher ( 1982) notes, the agenda-setter model yields an ambiguous prediction of 
the flypaper effect. 

3. Miscellaneous other non-tax revenues come from sales of goods and ser­
vices, fines, licenses/permits, interest/penalties on taxes, rentals, remittances from 
own enterprises, concessions and franchises, grant-in-lieu-of-taxes, and so on. 

4. Ontario municipal statistics are reported on a fund basis: the revenue 
fund, capital fund, and reserve fund. The first one reports ordinary expenditures 



76 The Review of Regional Studies 

(salaries, services, and supplies, etc.) and items such as debt charges, transfers to 
capital/reserve fund, etc. The second one accounts for spending to create or ex­
tend the useful life of plant and equipment. The third one accounts for money put 
aside for application on designated projects at a later date to cover future 
liabilities and to provide for working funds or contingencies. The expenditures 
under the first two funds are included in the current account. 

5. External funds come mainly from the provincial government, with a few 
federal government transfers amounting to less than 1 percent of total revenues. 
Most provincial grants to municipalities are closed-ended matching conditional 
transfers given for specific purposes with explicit or implicit limits as to the 
amount the municipality can receive. Each grant program has some unique fea­
ture, whether it be the formula, the conditions (e.g., commitment to finance a 
specified percentage of project costs from own-source revenues, requirement for 
provincial approval of all eligible costs and spending on each project, etc.), or 
other rules and procedures to distinguish from other grants. More than 90 percent 
of the grants have some sort of conditions attached to them. These are payable as 
lump-sum payments (e.g., per capita grants for libraries and clinics). The uncondi­
tional transfers include general purpose grants (e.g., police per capita grants, 
general or special support grants, and equalization grants). The main purposes of 
these grants are to improve the fiscal capacity of municipalities with below­
average tax bases, and to reduce the cost of providing municipal services. 

6. Equalized taxable assessment represents the market value of all residen­
tial properties in a municipality which are assessed for property tax purposes by 
the provincial authority. 

7. The tax price of a subsidized service is equal to (e1 T +e2GT)/eoE. To un­
derstand the tax effect of a grant, let the municipality reduce its tax revenues by 
$G, which is compensated by the province with a grant of the same amount. As a 
result, the tax price of the good will decline by (e1-e2)G/eoE. assuming that e1-e2 
is positive. This will lead to a rise in the demand for these services, with an in­
crease in their expenditures. 

8. Few major policy changes took place in 1984. Per capita grant rates were 
converted to per household grant rates. This benefitted municipalities with a large 
number of cottages, as seasonal residents are not counted in the population cen­
sus. The revenue guarantee in the resource equalization grant (REG) component 
was replaced by a total revenue guarantee. This guaranteed that no municipality 
would lose funds due to policy changes, and, further, all municipalities were 
guaranteed a maximum increase of 2.5 percent over their 1983 total grant levels. 
Additionally, a ceiling cap of $7 per capita was added to the REG and a three-year 
averaging of the equalization factor was incorporated. 
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9. It may be easily checked that both eqs.(A.1) and (A.2) meet the order con­
dition of identification. Both the equations are, in fact, over-identified. 
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APPENDIX 

Engle et al. (1983) proposed three different notions of exogeneity ('weak,' 
'strong,' and 'super'), along with their respective test procedures. Weak ex­
ogeneity is required for efficient estimation of a conditional model E(E(Gt, ~). 

where It is an information set that includes other determinants of Et at time t. 

Strong exogeneity is necessary for conditional forecasting and super exogeneity 
validates policy analysis subject to regime changes.8 Weak exogeneity is a neces­
sary condition for both strong and super exogeneity. 

Assuming Et and Gt as normally distributed with means llEt and llat and con­
stant variances, the weak exogeneity of Gt can be examined by using the follow­
ing test regression equation (see Engle and Hendry 1993, Islam 1994): 

(A.1) 

under the null hypothesis H0(alt=O). The variables Sit represent the set of 'All other 
exogenous determinants of local expenditures (see eq.6). The variables Get and 
vet are the estimates of G1 and vt from the grant function: 

(A.2) 

The variable Zit includes the determinants of Gt (e.g., the lagged per capita local 
expenditures, per capita income of local residents, the change in per capita 
municipal taxes, the relative size of the municipality, the percentage of young 
people, 0-19 years old in municipal population, and the household size). Weak 
exogeneity of Gt requires that the coefficient on vet is not significantly different 
from zero. 

Strong exogeneity requires that Gt is first of all weakly exogenous for the 
parameter of interest aot• and further, it is not Granger-caused by Er Super 
exogeneity requires that Gt is weakly exogenous for aot and its estimate is 
invariant to regime shifts. Assuming that the variance of grants remains constant 
over the regime shifts, the null hypothesis of super exogeneity can be tested (as in 
Fisher 1989) by using the test regression9 : 

2 
~- IN(O, crEt ), (A.3) 

where the null hypothesis of invariance is H0(b2=b3=0). An unique feature of 
super exogeneity testing is that the variables (Zit) in the grant equation (A.2) as 
well as eq.(A.3) should include a variable allowing for and defining regime shifts. 
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Super exogeneity of grants requires that the mean and higher moments (e.g., 

variance) of grants do not appear in eq.(A.3). The exclusion of these moments 
requires in tum that the coefficients b2 and b3 are both statistically insignificant. 

Similar procedure may also be used to test the exogeneity of R0. 
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