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Abstract

This paper investigates annual per adult spending by the ten provincial governments for the period
1962 to 1992 using a demand function model of public spending. The model is estimated using a
panel data set of 310 observations covering ten provinces and thirty-one years. Real government
spending per adult and its major subcomponents (transfers to persons, fixed investment and
spending on goods and services) are the dependent variables. The estimating procedure corrects for
groupwise heteroscedasticity and cross-group correlation.

Among the conclusions are that provincial spending and its sub-components (particularly fixed
investment) follow an electoral cycle, that left wing governments spend more than right wing
governments (but not with respect to all spending components), that provincial governments adjust
spending in response to unemployment, and that spending increases with increases in per capita
income ( but not to the extent predicted by Wagner’s Law) and with decreases in the perceived tax
price of services.
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I. INTRODUCTION

In 1992 spending by provincial governments in Canada averaged about 28 percent of gross
provincial product, a figure which makes spending by provinces one of the most important variables
in the Canadian economy. This paper investigates this spending and tries to answer a number of
questions about how provinces spend. For example, do provincial governments manipulate
spending to follow an electoral cycle? Do left wing governments spend more than right wing
governments? Do sub-national govemrrients in Canada use spending to moderate cyclical
unemployment? Does the way provinces finance expenditures influence the perceived tax price and
the level of expenditures, and how does provincial spending respond to the income of constituents
and their demographic characteristics?

To address these and other questions this study examines, with a panel data set, various kinds of
annual per capita expenditures by the Canadian provinces for the period 1962 to 1992. We do so
using a taxpayer demand function for provincial government output based on Borcherding and
Deacon (1972) and Niskanen (1978) . In this demand specification appear standard economic
variables representing provincial income, adult population, the voter’s perceived tax price for
government services, the unit cost of these services and age-related demographic characteristics.
Besides these standard economic variables, we also investigate, among other things, whether
spending is sensitive to political party or ideological effects, whether spending is calibrated to match
electoral cycles, increasing during the run-up to elections and decreasing otherwise, and whether
provincial spending, in response to constituents’ demands, attempts to offset cyclical unemployment.

Numerous studies of national level government spending have appeared dealing with, among



other things, issues such as Wagner’s law of increased state activity and the influence of deficit
financing on spending.' An attractive feature about studying provinces, however, is not only that
sub-national governments may behave differently, but also that the possibility for a pooled data set
produces samples large enough to explore many other important questions without problems of
degrees of freedom and insufficient variation in important variables. The national level studies and
the relatively few sub-national level studies have been, for the most part time series explorations,
of a single unit. In addition our data set will also allow us to explore how different components of
spending respond to key economic and political variables.

Previous studies at the provincial level include Foot (1977) who estimated spending equations
for Ontario for the years 1952 to 1972 and found population and per capita income to be the key
determinants for most expenditure categories, with evidence of an electoral cycle restricted primarily
to expenditures on transportation. Boothe (1995), in a detailed study of Alberta spending (1968-
1990), found most spending categories are explained reasonably well by real per capita income, the
tax price of government services and the unemployment rate. Evidence of an electoral cycle was
limited to agriculture and transportation and utilities. Abizadeh and Gray (1993) examined total
provincial spending separately for each of the ten provinces from 1960 to 1986. Generally they
found only provincial income and a measure of the output gap, measured as a transformation of the
unemployment rate, to be statistically significant across the provinces. A political party effect was
also tested in each of the provinces without success, leading the authors to conclude that expenditure
policies have been independent of the political stance of the government in power. In another recent
study of spending by sub-national governments Yousefi and Abizadeh looked at spending for each
of 30 US states. Their principal interest was in investigating Wagner’s Law for which they found
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support in 21 states. In contrast Abizadeh and Gray found no support for this law in the Canadian
provinces.

These studies, because they employ exclusively time series data, are inevitably limited by degrees
of freedom and lack of variation in some important independent variables. For example, with
respect to ideology, there are often only one or two changes in governing parties during the relevant
sample period in each province. An interesting exception is Blais and Nadeau (1992) who
investigate provincial spending patterns for a pooled sample of the ten provinces for the period 1951
to 1984. Their study, however, is confined to an examination of electoral cycle and political party
effects since the only other independent variables are a time trend, dummy variables for aberrant
spending years and lags of the dependent variable. They do find evidence of an electoral spending
cycle and of increased spending by left wing governments. Another exception is Winer (1983) who
focuses on the perceived tax price issue. In regressions relating provincial spending to provincial
income and federal grants for a pooled 1952 to 1970 sample, he found that provincial spending
increases when provincial taxes are displaced by federal grants.

Given this background, our plan is to more effectively explore the richness of the panel data set
( for example there are 89 elections in our sample) with a more fully specified model of demand for
provincial spending. We shall employ real provincial spending per capita and its major
subcomponents (transfers to persons, fixed investment spending, and spending on goods and
services) as dependent variables in a data set of 310 observations. Our estimating procedure will
correct for group-wise heteroscedasticity and cross-group correlation. Among our conclusions are
that provincial spending and most of its sub-components follow an electoral cycle, that, except for
fixed investment, left wing governments spend more than right wing governments, that financing
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from sources other than provincial taxes increases spending, that provincial governments adjust
spending in response to unemployment (measured as the residual from a difference stationary
process), and that government spending increases with per capita income but not to the extent
predicted by Wagner’s Law. We also find that total spending is positively related to average
provincial real wages and the percentage of young people in the population, and negatively related
the percentage of senior citizens. Finally our results imply that provincial government outputs can
better be characterized as private rather than public goods and that, except for fixed investment
spending, productivity growth in the public sector lags that in the private sector.

In the following sections we present our model, the data, the regression results and a conclusion.

II. THE MODEL

Following Borcherding and Deacon (1972), we specify a demand by the median or decisive voter-
taxpayer for provincial government output. The underlying utility function for this voter, which
provincial governments maximize subject to their financing constraint, is one that includes

provincial government outputs and all other goods. Accordingly the demand is

(1) q=aPPPY' X0 . X0

where q is the number of units of provincial public sector output desired and captured in long run
equilibrium by the median voter, PP is the voter’s perceived price for a unit of q, Y is real gross
income of the voter, and X, ... X, are a collection of social, political and economic variables
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reflecting the preferences of the voter-taxpayer.
This demand specification differs from standard private good demand because of the appearance
of PP, the perceived price of g, which may be influenced by how governments finance their

spending and by the public good aspects of public sector output. In particular PP is defined as

(2) PP=[(R/G)(CQ/Nq)]

where R is provincial tax revenue, G is provincial government spending, Q is total provincial public
sector output, C is the unit cost of public sector output Q and N is adult population.

The first bracketed term in expression (2) measures provincial tax revenue as a proportion of
provincial spending. The second bracketed term is the unit price or actual cost of q to a voter. This
is CQ/Nq because the typical voter is assumed to be responsible for an equal share of the
government spending needed to finance Q, which is CQ/N, so that the actual cost of a unit of q to
a voter is just this figure divided by the number of units of q captured by the voter.

The appearance of (R/G) in expression (2) follows Niskanen (1978) and is a test of the hypothesis
that borrowing (R/G<1) or, more generally spending not financed by a province’s own tax revenues,
lowers the voter’s perceived price of government output. The public good aspect is introduced by

specifying the link between q and total public sector output, Q

() q=Q/Ne

where the parameter g indexes the “publicness” of output. If Q is purely private, g = 1 and each

6



voter consumes Q proportionally, whereas if g = 0, Q is purely public and each citizen consumes
Q =q. Substituting (3) into CQ/Nq converts it to CN#'. Next, since C is not measurable we follow
Borcherding and Deacon and, assuming constant returns to scale and equal capital prices across
provinces, specify C as a function of private sector wages , i.e., C = eW". If f =1 government
sector productivity does not increase relative to the private sector since a one percent increase in
private sector real wages increases the unit cost of government by one percent. In contrast, if f =
0, increases in government sector productivity match the private sector since increases in private
sector real wages (productivty) have no effect on unit costs in the public sector.

Finally with respect to the dependent variable, quantity demanded, we note that q is also not
measurable. What can be measured is the desired government spending per voter (GN*) which
equals CQ/N. Substituting for Q from (3) and for C converts CQ/N to geW" N&'. Substituting
back into expression (1) and therefore multiplying eW' N&" on both sides of equation (1) to maintain

the equality leads to the following expression:

(4)  GN* =a [ (R/G) (eW'NE) JPeWINET Y7 X0, X o

Rearranging and converting to natural log form yields

(5) LnGN*=In (ae®") +B In (R/G) + £ (B+1) In W + (g - 1)(8 +1) In N +y In Y+ ¥'6;InX,

where, summarizing the variables, we have GN* = long-run desired expenditures per voter, R =

revenues from provincial taxation, G = total government expenditures, W = real private sector
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wages, N = adult population and Y = real income per voter.

Finally we note that while GN* measures desired long run expenditures per voter, what is
observed are actual or short run expenditures (GN) which may differ from long run levels because
of inertia and lags in political decision making. Therefore we employ the standard partial
adjustment procedure wherein year-to-year differences in the log of actual spending, (In GN - In
GN,,), are a fraction  (the coefficient of adjustment) of the desired change, 1.e., 6 (In GN* - InGN
). This implies that the log of actual expenditures is a weighted average of the long run desired
expenditures and one period lagged actual expenditures, i.e.,  In GN* + (1-8) In GN_; which leads

to the following form for estimation with In GN as the dependent variable:

(6) Ln GN = §1n (ae)+ 6 In (R/G) +d f(B+1) In W+ (g-1)B+1)InN

+ 8y InY+Y.86,InX; +(1-8) In GN,,

From expression (6) the role of variables representing the perceived tax price, the provincial wage,
the provincial adult population a;nd income per capita is immediately evident.? Because expression
(6) is in log form, regression estimation of the coefficients will provide direct evidence of the short
run elasticities and the coefficient of adjustment. The long run elasticities (obtained by dividing
short run elasticities by d) and the parameters f and g can also be recovered indirectly from the
estimated equation.

What remains is to introduce the variables contained in the category X; . In this category are
demographic variables measuring the population percentage greater than 65 years and less than 19
years, a cyclical unemployment variable, three electoral cycle dummy variables identifying the
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number of years before an election, a dummy variable identifying left wing governments, a trend
variable and provincial dummies for residual provincial effects.

The two demographic variables can be viewed as influencing the decisive voter’s demand for
services. For example there may be a greater demand for public education if the median voter’s
family has proportionally more young persons.’ A cyclical unemployment variable is included on
the assumption that voters value spending which tries to moderate the business cycle. The electoral
cycle dummy variables recognize that elected officials have some leeway to influence the timing
of a given level of spending and investigates whether they do so in an attempt to secure electoral
advantage. Modelling of electoral cycle effects can be problematic given that it implies voters
appear to be short-sighted about the fiscal consequences of pre-electoral surges in spending. To
justify this, as with the perceived tax price, we can think of voters who are rational but, in a
complicated budgetary environment, are imperfectly informed about and aware of all the fiscal
consequences.*

Concerning the left wing government dummy variable, we expect it to increase spending. The
existence of ideological effects can also be problematical given the prediction of the median voter
theorem that vote maximizing parties will be pulled to the policy centre of the voters distribution
of preferences. One way to justify ideological effects is by positing exogenous political preferences
for political parties wherein left wing parties value public spending more than right wing parties.
Following Alesina and Rosenthal (1989) we may think of the policy preferences of voters as
following a uniform distribution whose median center moves randomly from left to right in the
political spectrum. For left wing movement, the median voter’s policy position is closer to (or even
identical) to the position of the left wing government, for right wing movement the median voter’s
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position is closer to the right wing party. Since we assume that successful left wing and right wing
parties are ideologically not far apart, leftward movements of the center elect left wing governments,
rightward movements elect right wing governments.”  Alternatively we can recognize that the
median voter model is a model of demand aggregation and introduce supply side considerations by
positing ideological politicians who have, in a principal - agent setting, some leeway to pursue their
own agenda.

Finally we include two classes of control variables. The first is a linear trend variable for
unmeasured secular changes in the economy which may influence demand. The second is a set of
dummy variables identifying each of the provinces. These are included to account for any residual

cross-section differences among the provinces not captured by our independent variables.

III. THE DATA

In this section we introduce the variables used to estimate equation (6) and explain variable
construction and data sources. All dollar denominated variables are, after deflation by the
appropriate price index, expressed in real terms (1986 dollars).

In the regression analysis, four versions of the dependent variable will be investigated. Our
principal interest will be in annual provincial spending per adult or voter (population over 19) from
1961 to 1992 for each of the ten provinces. The remaining three dependent variables are major sub-
components of this figure. These are per adult expenditures on fixed investment (principally
highway expenditures), per adult current expenditure on goods and services (principally health and
education) and per adult transfers to persons (principally social assistance). Over the sample period
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fixed investment spending on average was 9 percent of total spending, current expenditure on goods
and services was 31 percent and transfers to persons 17 percent of total spending.® To convert to
real terms we deflate government spending by the implicit price index for total government spending
(which is the weighted average of the indices for current expenditure and fixed investment), fixed
investment by the implicit price index for fixed investment, current expenditure by the index for
current expenditure, and transfers to persons by the implicit consumer price index.’

Turning to the independent variables, real gross provincial product per voter is used to measure
income. The ratio R/G is measured by that proportion of government spending financed by
provincial taxes. Specifically this is provincial government spending minus borrowing, transfers
received from the federal government and investment income, all as a proportion of government
spending.  Next, the wage rate is measured by the average hourly wage in each provinces’
manufacturing sector and is deflated by the consumer price index. By their definitions, the
measurement of the two age-related demographic variables, the provincial adult population, federal
transfers per adult (which is deflated by the implicit price index for total government expenditures),
the linear trend and the provincial dummies is self-explanatory.

In contrast, the measure of cyclical unemployment does require explanation. In Canada,
unemployment rates have been drifting upward over the sample period, probably because of various
supply-side phenomena. This underlying drift means that unadjusted unemployment rates are an
unreliable measure of cyclical unemployment. Our examination of the data showed that the
provincial unemployment rates in our sample could be represented by a random walk with drift.
This led us to measure cyclical unemployment as the residuals from a difference stationary process.

Dummy variables are used for the electoral cycle and political party effects. We represent the
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electoral cycle with E1 (for one year before an election), E2 (for two years before) and E3 (for
three or more years).? Following Blais and Nadeau the election year is taken to fall in the current
year if the election falls after June 30, otherwise it is taken to fall in the preceding year. We
measure political party effects by assigning each year to the party that is in power for the year or
the majority of the year. Since different provinces have different dominant political parties, a
judgement was made in each province about which parties are left and right. Our left wing dummy
(LW) is therefore taken to be defined by the Liberal, New Democrat and Parti Quebecois with
remaining parties (Progressive Conservative, Social Credit, Union Nationale) defining the right-
wing. This designation is consistent with that used in Blais and Nadeau and Abizadeh and Gray.

Turning to data sources, data for the dependent variables, for gross provincial product and for the
construction of the perceived tax price are all from Statistic Canada’s Provincial Economic
Accounts: Historical Issue 1961-1986 and subsequent annual issues. All price indices are from
various issues of Statistic Canada’s National Income and Expenditure Accounts. The unemployment
rate data for provinces are from various issues of Statistics Canada’s Historical Labour Force
Statistics, and provincial population and the age-related demographic variables are available in
assorted issues of a publication of the Minister of Supply and Services, Ottawa, Post-Censal Annual
Estimates of Population by Marital Status, Age, Sex and Components of Growth. The wage data
are available in various issues of Statistics Canada’s Employment, Earnings and Hours.® Finally the
political data on election dates and party in power are from Fox (1982, 1991) and assorted issues

of Canadian Parliamentary Guide (Globe and Mail Publishing).
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IV. REGRESSION RESULTS

Given the variable definitions and a panel of 310 observations covering ten Canadian provinces and
thirty-one years, equation (6) is estimated for each of the four dependent variables using a panel
regression procedure set out in the software package LIMDEP (Green, 1995). As with any panel
data set, we expect certain statistical problems in estimation. In particular groupwise
heteroscedasticity across the provinces is likely, especially given the relatively large variation in the
scale of provinces. In addition the error term may be correlated across provinces since it is likely
that the diverse economic, social and political forces that effect provinces will effect all provinces
to some extent. Accordingly, as indicated by likelihood ratio tests (for cross-group correlation and
group-wise heteroscedasticity ) and chi-square tests for within province autocorrelation, all four
regressions were corrected for group-wise heteroscedasticity and cross group correlation but not for
within group autocorrelation. More information on the estimators, tests and corrective procedures
is in Greene (1993, Chapter 16).

The regression results are reported in Table 1 which has a regression for each of the four
dependent variables: total government spending per adult, government spending on goods and
services per adult, transfers-to-persons per adult and fixed investment per adult. For each regression
we present both the short run and long run coefficients with accompanying t statistics. The short
run coefficients are the estimated regression coefficients while the long run coefficients are retrieved
from the short run parameters. Also presented are the structural parameters f and g which measure
respectively public sector productivity and public good characteristics. ( The tstatistics for the long
run coefficients and for the structural coefficients f and g are calculated using the Wald procedure

13



TABLE I: _Regression Results: Short and Long-run Coefficients

Variables Total Goods & Services Transfers to persons Fixed Investment
SR LR SR LR SR LR SR LR
Tax revenue- -0.367 -0.866 -0.233  -0.633 -0.119 -0.409 -0.171 -0.410
spending -14.60 -13.05 -4.457 -4.639 -2.909 -3.081 -1.805 -1.821
Left-wing 0.017 0.040 0.070 0.190 0.043 0.147 -0.005 -0.012
dummy 3969 3.905 6.089 5.862 5454 4984 -0.231 -0.231
Year-before- -0.005 -0.012 0.005 0.013 -0.011 -0.037 -0.055 -0.132
election -1.197 -1.186 0.468 0.468 -1.294 -1.273 -2.744 -2.600
Two years -0.016 -0.037 -0.000 -0.001 -0.017 -0.057 -0.063 -0.151
before election -3.534 -3.337 -0.045 -0.045 -2.118 -2.036 -3.093 -2.876
Three years -0.010 -0.023 0.008 0.021 -0.013 -0.045 -0.068 -0.164
before election -2.182 -2.128 0.672 0.672 -1.369 -1.340 -3.109 -2.874
Adult -0.147 -0.346 -0.138 -0.376 0.074 0.255 0.215 0.516
population -4.638 -4.956 -2.208 -2.204 1.644 1.666 1.747 1.758
Wage 0.091 0.216 0.153 0417 0.122 0.420 -0.172 -0.412
3.684 4.138 2.776  3.025 2241 2467 -1.982 -1.941
Cyclical 0.037 0.087 -0.012 -0.033 0.054 0.185 0.082
0.197
unemployment  2.622  2.621 -0.428 -0.427 2230 2.204 1.476 1.499
Income 0.323  0.762 0.260 0.707 0.145 0497 0.645 1.548
9.160 8.615 3.757 3.609 2253 2172 5.002 5.282
Population -0.181 -0.429 -0.334 -0.909 -0.246 -0.842 -0.179 -0.430
%> 65 -4975 -5417 -3.735 -3.856 -4.440 -4.452 -1.072 -1.066
Population 0.310 0.733 0.110 0.298 0.645 2212 0.068 0.163
%<19 3.945 4.016 0.632 0.631 4.558 4.792 0.226 0.227
Trend 0.018 0.043 0.014 0.038 0.021 0.072 -0.011 -0.027
9.244 1299 3.617 3.873 6.255 8.224 -1.647 -1.625
Lagged depen- 0.577 0.633 0.708 0.583
dent variable 19.68 16.60 22.60 13.86
f (government  1.616 1.136 0.710 -0.699
productivity) 3.685 2.776 2.241 -1.982
g (public good  0.769 0.820 1.084 1.259
index) 14.08 9.88 20.89 8.361
Diagnostics
LR (df=9)* 57.76 120.52 50.67 38.81
LR (df=45)" 114.92 89.21 117.96 54.50

Note: *Likelihood ratio test for groupwise heteroscedasticity. °Likelihood ratio test for cross-sectional correlation.
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of coefficients). Since all but the time trend and dummy variables are logarithmic the coefficients
for these logarithmic variables measure elasticities. For the trend the coefficient is the annual
growth rate and for the dummy variables the coefficients approximate growth rates.

In discussing the results we will look first at the cluster of political variables, i.€., the tax revenue-
to-spending ratio or tax price, the electoral dummies and the party effects dummy. Then we
examine the wage and population variables and the related structural coefficients f and g. We
follow by examining the cyclical unemployment variable, then the group of variables describing
population characteristics, i.e., the income and the age variables. We end with the lagged

dependent variables, the trend variable and provincial dummies.

The Political Variables

Has reliance on revenue sources other than own provincial taxes increased spending by lowering
the perceived tax price of government services? The coefficient for the perceived tax variable is
negative and strongly significant in all but the fixed investment regression where it still registers
significance at the ten percent level. This indicates that borrowing and federal transfers do increase
government spending and, for sub-national jurisdictions, echoes the earlier conclusions against
Ricardian equivalence of Niskanen and others.'” The tax price variable is also strongest for the total
spending category. This is not surprising since, as the perceived tax price for all government
spending, it should be more closely connected to total spending than to its sub-aggregates.

The remaining two political variables explore party and electoral effects. First concerning party
effects, except for fixed investment, left-wing governments everywhere spend more than right wing

governments. Judging from the long run elasticities the party effect is about the same for spending
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on goods and services and transfers to persons, but smaller for total spending per adult. The size of
the party effects, as revealed by the long run coefficients, indicate that left wing governments spend
approximately 19 (goods and services), 14.7 (transfers) and 4 (total) percent more than right wing
governments. These numbers compare to Blais and Nadeau’s study for the provinces which found
total spending under left wing governments increase by about 3 percent compared to mean spending
and contrasts with Abizadeh and Gray’s time series study of the provinces which found no
ideological effect.'" Most studies searching for party effects have been at the national level and the
results, as summarized by Blais, Blake and Dion (1993), have been mixed.

Do provincial governments adjust the timing of spending to match an electoral cycle? For three
of the four dependent variables (total spending, transfers to persons and fixed investment) the
answer is yes since most of the coefficients for the electoral dummies are negative and significant
at the five percent level. The broad pattern of the results for theses expenditure categories is that
incumbent politicians orchestrate spending to produce increases during election years compared to
off-election years. Not surprisingly, since it is part of political folklore that forthcoming elections
can be predicted by the amount of highway work, the electoral effect appears to be strongest with
respect to fixed investment. For fixed investment the long run coefficients show that, compared to
the election year, fixed investment spending falls by 13.2 percent in the year before an election, 15.1
percent two years before and 16.4 percent three years before an election. Why an electoral cycle
does not appear for the remaining dependent variable, government spending on goods and services
is open to speculation. Perhaps this spending is more difficult to adjust, or perhaps the electoral
pay-off from manipulating a dollar of this spending is perceived to be less than from other

categories. On balance these results support Blais and Nadeau’s finding, for the period 1951 to

16



1984, of an electoral cycle.

Wages and Adult Population

The results for the population coefficients can be used to determine the structural coefficient g
which is the public good index. For all four spending categories the value for g hovers around one
indicating, given our assumptions, that provincial government outputs can be characterized as closer
to private than public good output. In fact the structural coefficient g is, at the one percent level,
significantly greater than zero for each spending category, thereby rejecting the pure public good
hypothesis. However for two of the aggregates ( total spending and spending on goods and services)
the numbers are, at the five percent level, also significantly less than one. On balance our results
seem more plausible than those reported in time series studies for national governments. For
example negative values for g have been reported (e.g. Diamond for Canada, Japan and the U.S.
and Craigwell for Barbados), as have values considerably greater than one (e.g. Niskanen for the
U.S. and Provopoulos for Greece)."? The authors usually maintain that these aberrant values
indicate either economies of scale, in the case of negative g, or congestion effects.

Private wages were introduced to represent the unit cost of government services C, in particular
C = eW', where, given our assumptions, f=1 indicates no increase in public sector productivity
relative to the private sector, while f=0 indicates public sector productivity growth exactly matches
private sector growth. In Table 1 the structural coefficients are positive for the first three spending
categories. However while these three coefficients are significantly different from zero at the five
percent level, they are not significantly different from one, the value indicating no increase in public

sector productivity. In contrast for fixed investment the coefficient for f is negative and
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significantly different from zero at the five percent level. This implies that productivity growth in

this sector actually exceeds private productivity growth."

Cyclical Unemployment

Do provincial governments regulate spending in reaction to cyclical movements in
unemployment? Our results suggest such spending adjustments do occur since the unemployment
variable is positive and significant at the one percent level for both total spending and transfers to
persons and positive, although only significant at 14 percent, for fixed investment. For transfers
to persons the results are not unexpected since this aggregate contains social assistance payments
which automatically move counter cyclically. The significant coefficients for the other aggregates,
however, imply that provincial governments do, as a matter of discretion, modify spending to work
against the unemployment cycle. The quantitative significance of this behaviour is not large. For
example, using the long-run elasticities, total spending per adult increases only .087 percent for
every one percent increase in the unemployment residual'.

Other studies of provincial spending have typically used an unadjusted unemployment rate. For
example , Abizadeh and Gray investigate an under-capacity variable measured as 1/(1 - ur), where
ur is the unemployment rate, and find it is positively related to provincial spending. These results,
however, may be due to spurious regression since provincial unemployment may not be stationary
over the relevant sample periods. In contrast since our variable is measured as a residual from a
difference stationary process we are more confident that its coefficient isolates counter cyclical

behaviour.
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Population Traits (Income and Age)

Real gross income per adult is positively related to all four measures of provincial government
output with coefficients significant at the one percent level. The income elasticities are smallest for
transfers to persons and largest for fixed investment spending, an ordering which is consistent with
the plausible conjecture that as income increases the need for transfers grows less than the demand
for infrastructure. However the long run elasticities are not, at the five percent level, significantly
greater than one. Focusing on total spending, this means there is no support at the provincial level
for Wagner’s Law which says that the demand for public sector services grows faster than income.
One consequence is rising provincial income is therefore not a sufficient explanation for the secular
increase in provincial government’s share of gross domestic product.

The age profile of the population also influences demand. In particular the percentage of the
population over 65 has a negative and significant impact, at the one percent level of significance,
on total spending, transfers to persons and spending on goods and services. The percentage of the
population less than 19 has a positive and significant effect, at the one percent level, on transfers to

persons and total spending. The age profile has no effect on fixed investment spending.

Controls and Lagged Dependent Variables

This last group includes the time trend, the lagged dependent variables and provincial dummies
(unreported in Table I). The trend variable coefficients are positive and significant at the one
percent level for the first three spending variables but negative, although only significant at the 10
percent level, for fixed investment. These coefficients support the view that over time infrastructure

has been crowded out by other kinds of social spending. The largest long run annual growth rate
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is for transfers to persons (7.2 percent per annum) while the long run growth rate for fixed
investment spending is a negative 2.7 percent, other things being equal.

The coefficients for the lagged dependent variables are positive, highly significant, within the
expected zero to one range, and therefore indicate inertia in the spending process. Concerning the
provincial dummies, most provinces had less total spending per capita than Ontario, the omitted
province, but had more fixed investment spending per capita. The provincial dummy results for the
remaining two spending categories were, at the five percent level, insignificant, except

Newfoundland and British Columbia did spend more on transfers to persons.

V. CONCLUSION

This paper has studied the spending behaviour of 10 provincial governments from 1961 to 1992. A
central conclusion is that a collection of political, economic and demographic variables can help
explain provincial spending over this period. Concerning the political variables, we find that there
are electoral, ideological and deficit financing effects present in the data. The electoral cycle effects
indicate that incumbents do adjust the timing of spending, especially fixed investment, presumably
for the purpose of increasing the probability of re-election. These results are consistent with the
view of voters as rational but imperfectly informed, voters are not dupes but simply possessed of
a certain amount of rational Downsian ignorance. (Why bother to expend resources to become
perfectly informed when the marginal benefit from a perfectly informed single vote approaches
zero) ?

Similar points apply to the interpretation of the perceived tax price coefficients which show that
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provincial spending increases when it is not financed by provincial taxation. The effect is to
increase voters perceived well-being by lowering the perceived price of provincial government
outputs. Some marginal voters may be aware of the costs, but in a public choice setting, unlike
private markets where there are natural arbitrage mechanisms, this is not enough to eliminate the
potential benefits to elected officials.'

The results for the ideological or party effects variable are also, we think, intuitively appealing.
Left wing governments spend more than right wing governments and direct this spending towards
social spending, such as transfers to persons and goods and services, but not to infrastructure (fixed
investment). We view these results as consistent with the decisive voter choosing between parties
whose members have policy preferences rather than choosing between parties whose members are
only apolitical office-seekers.

Recapping some of our other main results, we note that provincial governments do react to
increases in cyclical unemployment by increasing spending. We also note that our estimates of the
structural coefficients f and g appear “reasonable” . In particular the finding that productivity in the
public sector lags that in the private sector matches preconceived notions about the effects on
productivity of the different incentive structures in the two sectors. Finally we observe that the
income elasticity results do indicate that provincial government outputs are a normal good, but they

do not support Wagner’s Law since the elasticities are not greater than one.
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Notes

1. See for example Niskanen (1978), Provopoulos (1982), Khan (1988), Diamond (1989),
Craigwell (1989) and Ashworth (1995).

2 In fact several tests of a version of (6) restricted to only these variables (perceived tax price,
wage, population and income) have appeared for different nations. These papers have
principally been interested in testing the Ricardian hypothesis. The original paper is Niskanen
followed by the papers cited in endnote 1.

3. To the extent, however, that age related variables may identify a portion of the population
with tastes different from the representative voter, these variables become more problematical.
Bergstrom and Goodman (p. 285 -287) outline the assumptions needed to justify these more
difficult variables.

4. This approach to electoral cycles echoes the rational political business cycle approach
introduced by Cukierman and Meltzer (1986) and Rogoff (1988). These studies concern
attempts of national governments to influence inflation and unemployment when voters are
rational but imperfectly informed.

5. In the language of Alesina and Rosenthal ( p. 378) there is a continuum of voters whose bliss
point distribution is uniform and of unit length with extremes given by [a, 1+a] where a is a
random variable with zero mean.

6. Remaining spending categories include such items as transfers to local governments, transfers
to business, depreciation charges, and interest on the debt.

7. For each variable we deflate by the most appropriate price index. For public sector goods the
index should be a government sector index, for transfers to persons the real value of this service
is more closely linked to consumer prices. Most of the price indices are available only at the
national level so that they change from year to year but not across provinces. We do not expect
inflation rates to differ meaningfully across provinces.

8. Election cycles usually extend no longer than four years. However in a few cases a five year
cycle was observed. Hence E3 refers to three or more years.

9. In fact much of the data were taken from Statistics Canada’s Cansim data base. In compiling
the data a couple of problems did arise. There were no unemployment data for the four Atlantic
and three Prairie provinces before 1966, so regional unemployment rates were used in these
years. In addition no separate wage data were available for Prince Edward Island before 1986 so
the wage figures for its neighbour New Brunswick were used.

10. These others include Provopoulos (1982) for Greece, Craigwell (1991) for the Barbados,
Diamond (1989) for the G-7 nations and Ashworth (1995) for the UK Our elasticity estimates
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are also within the range of the national studies. For example Diamond, whose estimates are
consistent with others in the literature, reports long-run elasticities between -.40 (for Germany)
and -.80 (for the UK). Our results also support Winer who, using a much different model,
concludes that federal grants have reduced the perceived tax price of provincial output.

11. A problem for Abizadeh and Gray is almost certainly insufficient variation in the party
variable within each province. In their time series study of US states, Yousefi and Abizadeh
found no party effect in the states. However Gilligan and Matsusaka (1994) in a panel data set
for the states determined that, while there were no party effects for total spending, Democrats
spent more for welfare and less for highways than Republicans.

12. However often standard errors are not presented so we do know if the results are
significantly outside the zero to one range.

13. Highway construction is typically contracted out to private firms whose industry productivity
may have been increasing faster than in the private sector as a whole.

14. What constrains the deficit financing choices of politicians? Bond markets and the rating
agencies are certainly one constraint. In addition West and Winer (1980) suggest voters will
invest more in securing information about future fiscal burdens as the size of the public sector
increases.
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