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Introduction 

Federal grants to provincial governments have two explicit objec
tives: to equalize fiscal opportunity among grant-recipient govern
ments; and to induce recipient governments to increase expendi
ture on grant-supported programs. In addition, federal grants 
inadvertently induce changes in ou tput in al! industries and pro
vinces. The distribution of these changes in output among indus
tries and provinces is important. Ultimately, they alter the indus
trial structure in both grant-recipient and non-recipient provincial 
economies. Furthermore, the grant-induced distribution of output 
may enhance or impede federal industrial development programs 
that are designed explicitly to attain a specific distribution of out
put and industrial structure within and among provinces. Indus
trial development programs induce changes in the industrial 
structure of low income provinces through changing, in a very 
specific way, the distribution of output among industries and pro
vinces. Changes in industrial structure and interference with 
industrial development programs have implications for the reduc
tion of provincial economic disparities. Thus, recognition of the 
distribution of output generated by federal grants is important in 
the federal government's choice of alternative grants. 
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The inadvertent effect of federal grants on the distribution of 
output is transmitted through the fiscal response of provincial 
governments to federal grants. A provincial government's fiscal 
response may include: the reallocation of provincial government 
expenditure among provincial government programs, e.g., health 
or transportation programs; and changes in provincial govern
ment tax effort or indebtedness. The inputs which are required to 
supply each provincial government program vary among pro
grams. Moreover, the industrial product composition of provincial 
government expenditure varies among provinces. Thus, grant
induced changes in the allocation of provincial government ex
penditure among programs will alter the provincial government's 
expenditure on inputs. In addition, changes in provincial taxes 
reallocate resources among the provincial government and the 
priva te sector. The industrial product composition of priva te sec
tor expenditure is different From that of provincial government 
expenditure. Thus, a different pattern of demand for output is 
established in the grant-recipient province. Furthermore, some 
portion of the increase in output occurs in provinces which do not 
receive federal grants. The increase occurs because recipient pro
vinces are smal!, highly open economies which import goods and 
services from non-recipient provinces. Ultimately, the distribution 
of output is altered within provinces and among provinces. 

Theoretical and empirical studies of federal grants have ana
lyzed the stated objectives of federal grants. In genera!, two 
approaches have been taken in the analysis of federal grants. 
First, in the most common type of analysis the fiscal response of 
provincial governments to federal grants has been investigated 
[18; 19; 11; 10]. A second and less common approach has been an 
analysis of the extent to which the functional form of the federal 
grant formula influences the provincial allocation of grants and 
the per capita income disparities among provinces [14; 4J. In these 
studies, the analytical approach is to assess the impact of federal 
grants on aggregate provincial economic activity and to evaluate 
provincial economies which are c10sed to trade. Thus, an analysis 
of the distribution of output generated in each industry of every 
province by increased federal grants is precluded. 

In Canada, federal grants to provincial governments are a sin
gle component of a broader regional development program. One 
indus trial development component of this program is the Regional 
Oevelopment Incentives Act (ROIA) subsidies. ROIA subsidies are 
intended to establish a specifie industrial structure in" each pro
vince. The intended industrial structure is established through the 
distribution of output which is generated by ROIA subsidies. If 
the distributions of output generated by federal grants and 

ROIA subsidies are similar, federal grants will enhance the federal 
government's long-run program to attain the intended industrial 
structure. In contrast, if the distributions are not similar, federal 
grants may impede the federal government's program to attain 
the intended industrial structure. 

l

In this paper, an interindustry and interregional model of pro
vincial fiscal response to federal grants is presented. The model 
facilitates a short-run impact analysis of the distribution of output 
generated in each industry and region as federal grants are 
increased. The model is presented in the next section and is then 
employed to compute the proportional change in output which is 
generated, over the short-ru n, in ail industries and regions as 
three Canadian federal grants and aggregate federal grants are 
increased. The change in output is computed for fiscal year 1969. 
The distributions of output generated by each federal grant and 
the aggregate federal grants are compared. In addition, the distri 
butions are compared with that which is generated in the short
run by ROIA subsidies in 1969. The implications of the choice of 
federal gran ts for regional economic disparities are discussed in 
the conclusion. The three federal grants are: equalization pay
ments, health grants, and transportation grants. Four Canadian 
regions are included in the analysis: the Atlantic Provinces, Que
bec, Ontario, and Western Canada.

1 
'1 
" 
'\ 
'1 

~	 The model 
1 

framework. 

Description of the Model 

is developed in an interregional input-output (1-0) 
The general approach is to assume a ten percent 

increase in	 each of three Canadian federal grants and aggregatej federal grants to provincial governments and to determine the 
'1	 

percentage change in output generated in each industry of the 
four Canadian regions. The computation of the change in output 
generated by federal grants is most easily visualized as occurring 
in two sequential rounds. In the first round, the grant-induced 
changes in provincial government expenditure and taxation are 
calculated. Here, a behavioural model of provincial government 
fiscal response to federal grants is employed. In the second round, 
the impact of changes in provincial government expenditure and 
taxation on the distribution of output among industries and 
regions is calculated using the interregional 1-0 mode!. 

The Behavioural Model of Fiscal Response 
The model of provincial fiscal response follows earlier studies of 
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intergovernmental grants. 1 Provincial government expenditure 
and tax revenue equations are derived from the utility maximiz
ing behaviour of provincial decision makers. 2 The provincial deci
sion makers' utility function is defined over five expenditure pro
grams and personal incame tax revenue. The five expenditure 
programs are: health, social welfare, education, transportation, 
and other programs. It is assumed that the marginal utility of 
expenditure on programs is positive, while that of taxes is nega
tive. Subject to two sets of constraints, the provincial decision 
maker maximizes his utility by allocating grant and non-grant 
revenue among the five expenditure programs and adjusting per
sonal inca me tax rates. The canstraints are: (1) a provincial 
government budget constraint which states that provincial 
expenditure on programs cannot exceed grants plus non-grant 
revenue; and (2) institutional constraints on the allocation of 
grant revenue. The provincial government's decision variables are 
the expenditure level for each of the five programs and the per 1,1sonal income tax rate. 

The allocation of grant revenue among expenditure programs l'

is constrained by the nature of the federal grants. Equalization il 
payments are general grants; thus, no restriction is placed on the 
use of the grant revenue. Alternatively, federal health grants are 
camposed of specific non-matching grants and open-ended match
ing grants. Federal transportation grants are specific closed-ended 
matching grants [18; 19; 2; 1]. Revenue from specific grants can 
be used only indirectly to support expenditure on other programs 
or to reduce taxes. 

It is assumed that provincial governments can adjust only their 
tax effort on personal income taxes as federal grants increase; 
thus, the change in provincial tax effort generates a change in 
provincial incarne tax revenue and indicates the resources which 
are transferred among the private and public sectors of the pro
vincial ecanomy. In addition, provincial governments are required 
to maintain their current budgetary position as federal grants 
increase; thus, personal income taxes are decreased if the provin
cial government increases expenditure by an amount less than the 
value of the grant and substitutes grant revenue for provincial 
tax revenue (a substitution effect) [91. Alternatively, if additional 
revenue is required to finance an increase in provincial gvernment 
expenditure which exceeds the value of the grant (a stimulation 

'This literature is reviewed in Cramlich [10) and Boadway fIl. 

2Wilde [18J discusses the relationship between the provincial government 
decision maker's utility function and the preferences of residents of the 
province. 

effect) personal incame taxes will be increased [9J. In either case, 
the change in provincial personal incame taxes equals the differ
ence between induced provincial government expenditure and the 
increase in the grant. The change in tax revenue is composed of a 
change in both the tax rate and the tax base. It is the change in 
the tax rate which ensures that the provincial government budget 
canstraint is not violated. This condition is imposed on the empir
ical estimates of fiscal response. 

The utility maximizing fiscal response of provincial govern
ments is summarized in a system of five linear expenditure equa
tions and a personal incame tax revenue equation for each region, 

Er = hf(r k, g\ p\ t, Ok) i = l, ... , 5 (l) 

T k =h!f (r k, g\ pk, t, Ok). 

In this system, superscript k identifies the region and subscript i 
identifies the expenditure program. Ef is the expenditure by pro

k
vincial governments in region k on program i. T is provincial 
government personal income tax receipts; r k is revenue of pro
vincial governments in region k from sources other than federal 
grants and personal incame taxes; gk is a vector of six federal 
grants to provincial governments in region k - equalization pay
ments and a specific grant for each of the five programs; pk is a 
vector of per unit program costs in region k; Ok is a vector of 
demographic variables which influence expenditure and tax effort 
in region k (for example, the proportion of the total provincial 
population which is of school age); and t is a time trend variable. 

Equalization payments in a given year are determined, in part, 
by provincial personal income tax revenue in the previous year. 3 

Thus, in the estimated equations, equalization payments are exo
genous. However, the relationship between equalization payments 
and tax revenue may give rise to multicallinearity in the incame 
tax revenue equation. 

The system of expenditure and tax revenue equations for each 
region is estimated using Generalized Least Squares. Time-series 
data for the period 1947-1975 are employed. For regions which 
are composed of more than one province (for example, the Atlan
tic Provinces), pooled cross-section time-series data are employed. 
Cross-equation canstraints are imposed such that the difference 
between the induced provincial government expenditure and taxes 
equals the value of the grant. Thus, the provincial government 
budget constraint is imposed on the estimates. 

JThe following example from Clark [3:411 clarifies this point. Equalization 
payments for fiscal year 1968-69 are computed using provincial personal 
income tax data for fiscal year 1966-67. Within two years of when data for 
1968-69 are available, the equalization payment is revised and adjusted. 
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Celeris paribus, the long-term trend in provincial government 
expenditure and taxation response to a federal grant, 8Eft8gt 
i = 1, ... , 5, and 8T k t8gt is determined in equation (1) by margi
nally increasing the value of the grant. Empirical estimates indi
cate that ail provincial governments adjust their expenditure on 
supported and non-supported programs, as weil as their personal 
income tax effort, as federal equalization payments and specifie 
health and transportation grants are increased. In genera!, the 
estimates are consistent with results reported by Maley [13] and 
Hardy [11]. The estimated fiscal response coefficients are reported 
in the Appendix as elements of matrices Rand H of the 1-0 , 
mode!. The fiscal response forms the basis for the grant-induced 
change in the provincial government and household final 1demands for output. Employing the 1-0 mode!, the change in ilfinal demands is now analyzed. 

The Interregional Input-Output Model 
The interregional 1-0 model is a static Keynesian system which is 
defined over four regions and 25 industries. In the mode!, the 
production technology exhibits constant expenditure shares on 
inputs. The economy is characterized by excess capacity in ail sec· 
tors, so that an increase in demand for the output of a sector can 
be met by adding labour to the existing capital stock. In each 
region, the supply of labour is perfectly elastic; therefore, employ
ment is demand determined and the money wage rate is constant. )
The constant wage rate is perpetuated by the immobility of , 
labour among regions even in the presence of interregional wage ) 
and unemployment rate differentials. 4 Consequently, the aggre " 
gate supply of output in each region is infinitely elastic, and output 
levels are demand determined. Thus, intraregional supply res :: 
ponses and interregional adjustments through labour migration 
are not considered. Interregional trade flows are summarized in i 
constant Chenery-Moses type trade coefficients. For each com
modity demanded in a region, the interregional trade pattern is the ~ 
same for ail sources of demand (i.e., ail industries, the household 
sector, and the government sector). As weil, foreign imports l 
supply a constant share of the market for commodities. Thus, the l 
interregional and international balance of trade is unconstrained. 5 

1 
1 

'This assumption is dictated by the data employed in the 'll1alysis: the ! 
Department of Regional Economie Expansion (DREE) 1-0 table. 

5The assumptions concerning interregionaltrade are made by DREE in con

structng the [-0 table. For a discussion of the assumptions, see DREE [6].
 
An algebraic definition of Chenery-Moses trade coefficients is given in
 
Riefler 11SJ.
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each region is a linear function of personal disposable income in 
that region, and the marginal consumption coefficients equal their 
average values. Finally, it is assumed that changes in any one 
component of final demand do not affect other final demand 
components unless otherwise specified. 

The distinguishing feature of the 1-0 model is its treatment of 
provincial government final demand. Provincial government final 
demand is decomposed by program. Thus, for each region a 
separate final demand is reported for each of the five provincial 
government expenditure programs. 

The proportional change in output which is generated by the 
grant-induced change in final demands is given in equation (2), 

x* =M-1 [GHg + ê (tWHg - Rg)] g*. (2) 

Here, the change in federal grants is expressed as a proportional 
increase. In equation (2), a circumAex (-) denotes a block diagonal 
matrix; x* is a column vector of the proportional change in output 
which is induced in each industry of every region; and M-

1 
is the 

1-0 multiplier matrix. The change in final demand induced by 
changes in federal grants is composed of two parts: the change in 
provincial government final demand for .O!!tl?ut, G_Hgg*; and the 
change in household final demand, ê(TWHg - Rg) g*. In the 
change in provincial government final demand, G is a block diag
onal matrix of provincial government final demand coefficients 
for each of the five expenditure programs in every region; and 
the product Hgg* is the change in provincial government expendi
ture on each pro&ram that is induced by a proportional increase in 
federal grants. H is a block diagonal matrix of each provincial 
government's long-term expenditure response to federal grants; 
g* is a column vector of proportional changes in federal-provincial 
grants; and g is a diagonal matrix of federal-provincial grants. 
Changes in household final demand reAect two sources of change 
in personal disposable income: a change in the provincial govern
ment's net-of-tax wage bill as provincial government expenditure 
is increased, tWHgg*; and a change in provincial personal income 
tax revenue that occurs as provincial governments adjust their 
tax effort, Rgg*. t is a diagonal matrix with elements equal to 
one minus the average personal income tax rate in the region; 
and W is a diagonal matrix of wage value-added coefficients in 
provincial government final demand. R is a block diagonal matrix 
of coefficients of each provincial government's long-term taxation 
response to federal grants. Finally, ê is a block diagonal matrix of 
households' marginal final demand coefficients. 

ln equation (2), the percentage change in output reflects the 
short-run impact of proportional changes in federal grants. Out
put is assumed to increase without an accompanying increase in 
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investment. Thus, the increase in output in a region reflects only 
the induced changes in consumption and exports. The aggregate 
supply function of each regional economy is assumed to be infi
nitely elastic. Therefore, the induced increase in output repres
ents the maximum increase in output which can be generated by 
federal grants to provincial govemments. Also, federal grants are 
considered to be exogenous and federal taxes required to finance 
increases in federal grants are not analyzed within the mode!. 
Consequently, problems of interregional tax incidence and the net 
increase in output generated by federal grants are not addressed. 
The exclusion of federal taxes leads to an exaggeration of the 
grant-induced output effects in equation (2). 

The interregional 1-0 table employed in the analysis is a four
region 25-industry model based on the 34-industry Department 
of Regional Economic Expansion (DREE) 1-0 table for ten provin
cial economies in 1966 [6J.6 The DREE 1-0 table is aggregated to 
four regions for computational efficiency. Also, the DREE 1-0 
table is collapsed to 25 industries to main tain consistent industry 
definitions in the matrix of interindustry and interregional flows, 
and the provincial government final demand data, matrix ê. The 
industries included in the mode! are listed in Table 1. Consump
tion and wage value-added data are available in Cillen and Cucci

~ one [8J and the DREE 1-0 table. 
The provincial government final demand coefficients, ê, are 

constructed From provincial government expenditure data for fis J
•cal year 1969 reported by Statistics Canada [17], and provincial 1 

government final demand coefficients reported by Kubursi [12J. 
Elements of matrix g are fiscal year 1969 federal grants which are 

Îaggregated across provinces and are reported by region. Data on 1 

federal grants are available in Statistics Canada [17]. Coefficients 1 

of the expenditure and taxation response of provincial govern 1 
ments to federal grants are estimated From a system of linear 
expenditure and tax equations for each provincial government. )
The fiscal response coefficients, elements of the H and R matri 

1 

ces, are reported in the Appendix. '[ 

1 
Empirical Findings 

The interindustry and interregional change in output generated 
by a proportional increase in federal grants to provincial govern

6The 1974 Statistics Canada 1-0 table is not employed in this analysis
 
because data on provincial government expenditure by program are not
 
disaggregated among wages and produced inputs for fiscal years after 1969.
 
For example, see Statistics Canada, Provincial Governmenf Finance. 1974.
 

Table 1
 

INPUT-OUTPUT INDUSTRIES
 

Number Industry Title 

1 Agriculture, forestry, and fishing
 
2 Mining
 
3 Food and beverages
 
4 Tobacco
 
5 Rubber products
 
6 Leather products
 
7 Textiles
 
8 Knitting mills
 
9 Clothing
 

10 Wood products 
11 Furniture and fixtures 
12 Pulp and paper products 
13 Printing and publishing 
14 Primary metal products 
15 Metal fabricating and machinery 
16 Transportation equipment 
17 Electrical products 
18 Non-metallic minerai products 
19 Petroleum refineries and coal products 
20 Chemical and chemical products 
21 Miscellaneous manufacturing 
22 Construction 
23 Transportation, storage, and trade 
24 Utilities 
25 Communications and services 

ments is now presented. In computing the proportional change in 
output, the general approach is to assume a ten percent increase 
in fiscal year 1969 equalization payments, specific health grants, 
and specific transportation grants. In addition, a proportion al 
increase in ail federal grants to provincial governments in fiscal 
year 1969 is considered. 7 The distribution of this change in output 
among industries and regions is compared for each grant. Also, 
the grant-induced distribution of output is compared with the dis
tribution generated by a ten percent increase in fiscal year 1969 
ROJA subsidies. 

The proportional increase in output generated in each industry 
of the four regions is presented in Table 2. Columns indicate the 
federal grants and RDIA subsidies, and rows identify the industry 
and region in which output is generated. For example, reading 

7Federal grants which are not analyzed separately are; social welfare grants, 
education grants, and other federal grants. 



Table 2
 

PROPORTIONAL INCREASE IN OUTPUTa GENERATED BY SELECT FEDERAL-PROVINCIAL
 
GRANTS AND RDIA SUBSIDIES. FISCAL YEAR 1969 

Industry Equalization Health Transportation Ali RDIA 
Number & Region Payments Grants Grants Grants Subsidies 

Atlantic Provinces 
1 43.65 40.94 40.00 1859.57 51.57 
2 1679 7.31 4.20 473.14 3.18 
3 49.50 28.97 2.20 2347.06 30.14 
4 0.27 0.15 0.01 14.53 0.0008 
5 1.29 3.66 0.13 310 0.27 
6 72.19 71.35 419 2971 76.92 
7 29.53 44.30 2.40 93.94 73.58 
8 19.82 23.71 0.50 45.32 233700 
9 52.56 62.37 4.99 40.76 34.64 

10 47.96 2382 1736 451.70 1051 
11 112.90 62.80 27.90 81.79 28.92 
12 7.81 6.65 084 369.90 4.58 
13 11230 38.95 47.75 892.94 1706 
14 48.46 11.40 17.00 299.44 7.61 
15 79.33 15.38 21.01 407.07 16.64 
16 27.11 19.24 16.21 475.08 8.45 
17 24.84 8.17 6.13 109.50 9.49 
18 287.40 106.10 57.06 670.43 1957 
19 74.50 50.67 9.52 1173.28 37.31 
20 111.20 233.80 16.42 580.15 28.78 
21 167.50 384.40 53.97 46751 47.27 
22 71.78 23.20 20.73 6742.15 12.19 
23 60.70 28.85 7.87 6374.13 80.55 
24 86.54 52.28 13.00 97859 42.48 
25 109.10 51.55 20.22 14498.41 139.30 

---~-.~- .. ---~.~------------------

Quebec 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

34.41 
1.62 

37.21 
21.87 
12.19 
25.24 
18.57 
23.93 
26.69 

0.35 
20.07 

9.41 
31.24 

2.34 
2.63 
6.98 
7.33 

31.95 
30.50 
15.16 
18.31 
12.75 
31.32 
32.32 
46.62 

12.70 
0.88 

10.32 
6.27 

11.85 
17.74 
21.19 
18.15 
13.57 
24.61 
12.49 

8.75 
14.83 

6.67 
9.88 
5.03 

11.97 
0.06 

16.33 
26.74 
19.34 

1.85 
5.33 

10.04 
9.00 

2.73 
6.11 
6.97 
2.39 
1.63 
0.74 

11.48 
0.34 
1.32 

25.82 
0.26 
0.37 

21.22 
5.53 

13.73 
1.20 
3.77 

81.45 
12.16 
12.70 

8.90 
45.66 

5.40 
16.25 

7.97 

809.26 
107.71 

1591.28 
114.07 

62.00 
144.43 
677.01 
154.62 
569.58 
282.75 
158.21 
529.70 
570.21 
426.74 
534.29 
193.90 
303.28 
258.99 
440.18 
574.34 
256.20 

1663.26 
2976.16 

394.50 
6980.72 

23.32 
1.34 

18.56 
16.26 
10.57 
17.12 
22.70 
19.28 
19.14 

6.64 
10.86 

5.80 
4.50 
3.00 
5.75 
4.74 
6.20 
5.20 

16.77 
13.40 
10.58 

4.79 
31.30 
20.58 
52.34 



--

Table 2 (cont.) 

Industry Equalization Heaith Transportation AlI RDIA 
Number & Region Payments Grants Grants Grants Subsidies 

Ontario 
1 Il.54 37.00 030 1394.12 10.14 
2 1.80 7.95 5.24 126.95 3.30 
3 12.85 20.54 0.59 2178.83 10.29 
4 16.55 8.58 1.84 94.83 10.86 
5 7.00 10.42 0.90 137.61 7.65 
6 16.25 1649 0.25 10893 14.34 
7 12.05 21.65 0.42 386.63 20.91 
8 15.19 23.07 0.62 77.96 17.16 
9 14.48 21.11 0.48 197.73 15.58 

10 3.74 50.25 497 237.82 3.86 
11 8.50 18.98 0.76 167.56 8.29 
12 6.44 1488 0.20 500.12 5.86 
13 10.61 41.09 554 918.73 3.33 
14 3.17 14.12 3.88 753.24 3.91 
15 409 17.30 4.33 1189.60 4.14 
16 7.81 9.98 0.82 1171.31 6.74 
17 6.01 14.35 2.19 626.00 5.80 
18 3.11 1.36 14.52 112.75 3.87 
19 6.88 49.66 2.58 575.03 6.52 
20 10.82 46.98 7.30 1319.16 10.82 
21 8.24 38.13 2.51 589.76 7.86 
22 0.93 49.25 2.00 2478.38 1.27 
23 3.43 2269 0.99 3287.96 554 
24 5.10 46.68 2.28 526.38 5.86 
25 6.00 46.42 2.14 8947.59 9.36 

------- --_-.-------.-._.-...--_.... ....~.- ~-~ --~ ...--------

Western Canada 
10.82 0.36 1411.12 14.161 4.16 

2.65 27.80 1.56 1018.39 10.592 
929.89 25.863 9.70 1.15 1.25 

17.80 0.0044 0.22 1.58 0.14 
7.73 2.145 1.06 2.87 0.07 

21.166 5.16 1.60 0.22 6.91 

7 7.32 35.03 0.30 54.43 24.65 
8.26 15.238 5.39 13.06 0.17 

0.47 39.47 25.199 11.68 1.73 
2.26 36.14 1.50 479.92 4.7910 

11 4.30 34.80 0.20 100.34 19.61 

12 1.79 11.60 0.19 246.36 6.75 

13 2.48 93.94 0.41 644.91 9.84 

14 0.75 24.28 0.88 242.62 4.03 

15 1.69 24.91 0.66 404.18 13.30 

2.73 13.23 1.57 64.98 9.7516 
17 2.75 33.84 0.71 74.69 9.72 

18 1.82 149.20 8.70 351.94 8.83 

3.31 54.33 0.25 677.42 22.3819 
20 3.10 53.67 1.74 310.27 13.11 

147.00 0.86 210.44 19.1321 3.49 
1.13 69.21 0.45 4118.94 6.5922 

23 2.25 15.89 0.18 2991.60 41.05 

24 3.68 19.61 0.19 241.24 27.21 

50.66 8777.30 84.6525 4.53 0.50 

• Table units: 10'4 
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down the first column of Table 2 identifies the percentage change 
in output generated by the increase in equalization payments. 
Columns four and five report the percentage increase in output 
which is generated by aggregate federal grants and RDIA subsi
dies 8 in fiscal year 1969, respectively. Thus, each column describes 
the interindustry and interregional distribution of output which is 
induced by federal grants or RDIA subsidies. 

Consider the distribution of output for ail grants taken separ
ately and in aggregate. As federal grants to any single region are 
increased, output increases in ail regions through the interre
gional trade linkages. The interregional impact of federal grants is 
apparent for equalization payments. In 1969, Ontario did not 
qualify for equalization payments; however, ail industries in 
Ontario exhibit an increase in output. For seven industries, the 
second largest proportional increase in output among regions is 
generated in Ontario as equalization payments are increased. For 
example, the second largest proportional increase in tobacco pro
ducts output (industry No. 4) which is generated by an increase in 
equalization payments, 0.16 percent, occurs in Ontario. Thus, the 
interregional impact of federal grants is a factor which influences 
the distribution of output. 

In general, as individual grants are increased, the largest pro
portion al increases in output among individual industries occurs 
in the Atlantic Provinces. For example, as equalization payments, 
health grants, and transportation grants are increased, the pro
portion al increase in output in twenty-one, fourteen, and sixteen 
Atlantic Provinces industries is greater than the proportional 
increase in output in the corresponding industry of other regions. 
In contrast, as conditional grants are increased, Quebec and 
Western Canada have the smallest number of industries, one and 
zero, respectively, for which the proportional increase in output is 

8ROiA subsidies are capital and labour subsidies to private sector firms 
whieh are located in designated areas with high unemployment. In generaL 
designated areas are concentrated in the Atlantic Provinces and Quebec 
(see Economie Council of Canada [7]). 

In the context of an 1-0 modeL ROIA subsidies reduce the average and 
marginal eosts in the subsidized industries, induee priee reductions in indus
tries which purehase inputs from subsidized industries and industries 
whieh have experieneed priee reductions already, and induee increases in 
intermediate and final demands for goods with reduced priees. The reduc
tion in final produet priee is found by solving the dual of thOe 1-0 system 
which is described in the second section. Changes in final output are calcu
lated by substituting price-indueed changes in final demands into the primai 
1-0 model and so[ving. Thus, the distribution in Table 2 reports the short
run impact of ROIA subsidies. A complete statement of the ROI A subsidy 
model is reported in Cox [5). 

greater than that of a corresponding industry in another region. 
The industry in Quebec which experiences the largest propor
tional increase in output as health grants are increased is the 
rubber and plastic industry (No. 5). 

Second, consider the impact of federal grants on individual 
industries. In general, the largest proportional increases in output 
generated in individual regions by each grant occur in the manu
facturing industries (industries 3 through 21). However, two 
exceptions to this pattern are observed. First, in Quebec the ser
vice industry (No. 25) accounts for the largest proportional in
crease in output as equalization payments are increased. Second, 
primary industries (Nos. 1 and 2) are among the industries in 
Quebec and Western Canada which experience the greatest pro
portional increase in output as equalization payments and trans
portation grants, respectively, are increased. 

As transportation grants are increased, the output generated in 
the non-metallic minerai products industry (No. 18) of every 
region is proportionately larger than the increase in ail other 
industries. Transportation grants are unique in their uniform 
impact among regions. Among ail regions, the largest propor

, tional increase in output is generated in the non-metallic minerai 

J products industry (No. 18) or in the miscellaneous manufacturing 
industry (No. 21). 

~ In contrast to individual grants, the largest proportional in
creases in output for ail grants in aggregate are concentrated in 
the service industries (industries 22 through 25). The relatively 
large impact on the service industries reflects differences in 
regional government fiscal response which are generated by 
equalization payments, health grants, and transportation grants 
and those generated by ail other federal grants. The inclusion of 
other conditional grants (for example, social welfare, education, 
and miscellaneous grants) alters the industrial product composi
tion of regional government final demand. Other grants induce 
two broad changes in regional government expenditure. First, 
regional governments make relatively large expenditures on social 
welfare and education programs. Second, expenditure on health 
and transportation programs is reduced. Overall, the change in 
the pattern of regional government expenditure increases regional 
government final demand for output from the service sector and 
reduces the final demand for output from the manufacturing sec
tor. Thus, a different distribution of output is generated by 
aggregate federal grants. 

In general, the smallest proportional increases in output which 
are generated by federal grants occur in the tobacco products 
industry (No. 4), the rubber and plastic industry (No. 5), and the 
knitting industry (No. 8). Among regions, the smallest increases 
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in output are recorded in Western Canada, Quebec, and the 
Atlantic Provinces as equalization payments, health grants, and 
transportation and aggregate grants are increased, respectively. 

Differences in the distribution of output generated by each 
federal grant and aggregate federal grants are summarized in the 
results of the Wilcoxon test, a nonparametric statistical test.9 
Employing the Wilcoxon test, the null hypothesis that the distri 
bution of output does not differ among the three federal grants 
and aggregate federal grants is rejected at the 0.01 level of signifi
cance for ail possible pairs except equalization payments and 
health grants. The Z scores computed from the Wilcoxon test for 
each pair of federal grants are reported in Table 3. The differen
ces in the distribution of output generated by each grant reflect: 
a) differences in the grant-induced fiscal response of provincial 
governments (fiscal response to federal grants differs among 
grants and among provincial governments); b) differences in the 
industrial product composition of provincial government final 
demand for each expenditure program (indus trial product compo
sition of final demand varies among provincial governments as 
weil as among expenditure programs); and c) regional differences 
in the marginal propensity to consume and the marginal propen
sity to import (in regions with a large marginal propensity to 
import [for example, Western Canada], the impact of increased 
provincial government and household expenditure is dissipated 
through interregional trade linkages to other regions). As each 
federal grant generates a different fiscal response, imports and 
provincial government final demand differ among grants and 
among regions. Ultimately, the distribution of output generated 
by federal grants is different among regions. The difference is 
observed for equalization payments and health grants vis-à-vis 
transportation grants. 

The similarity in the distribution of output generated by health 
grants and equalization payments reflects the similarity in provin
cial government fiscal response to these grants. Both equalization 
payments and health grants induce ail recipient provincial govern
ments to increase significantly their expenditure on health pro
grams. Thus, the two grants induce similar increases in provincial 
government final demands and, ultimately, they generate similar 
distributions of output. 

9A nonparametric test is employed because the variances of the distributions 
differ and the proportional change in output among industries is not dis
tributed normally. These data satisfy the assumptions of the Wilcoxon test 
for matched samples of cardinal data. A discussion of the test is available in 
Siegel [161. 

Table 3
 

Z SCORES FOR WILCOXON TEST OF THE DISTRIBUTION OF
 
OUTPUT GENERATED BY FEDERAL GRANTS
 

AND RDIA SUBSIDIES, FISCAL YEAR 1969
 

Grant Health 
Grants 

Transportation 
Grants 

Ali Federal-
Provincial Grants 

RDIA 

Equalization 
Payments -1.855 -7.056* -8.548* -0.079 

Health Grants -6.865* -8.548* -2854* 

T ra nsporta tion 
Grants -8548* -6.022* 

Ali Federal
Provincial 
Grants -8.451* 

* Indicates rejection of the null hypothesis at the 0.01 level of significance. 

The extent to which federal grants to provincial governments 
enhance or impede regional development programs is illustrated 
by comparing the interindustry and interregional distribution of 
output generated by federal grants with that generated by ROJA 
subsidies in the short run. Celeris paribus, distributions which are 
similar indicate that federal grants enhance the ROJA develop
ment program and contribute, in the short ru n, to the develop
ment of an industrial structure which is compatible with the long
run objectives of ROJA. Jn contras t, if the distributions are not 
similar, the short-run impact of federal grants may impede the 
long-term ROJA development program. Employing the Wilcoxon 
test, the distributions of output generated by federal grants and 
ROJA subsidies are compared. Z scores from the comparisons are 
reported in column 4 of Table 3. The null hypothesis, that the 
distribution of output does not differ among federal grants and 
ROJA subsidies, is rejected at the 0.01 level of significance for ail 
grants except equalization payments. 

From the results of the Wilcoxon test, the following implica
tions are drawn. As equalization payments are increased and pro
vincial governments are not constrained in their choÎce of expen
diture programs, provincial governments increase their expendi
ture on programs which enhance the ROJA indus trial development 
program. The change in final demands induced by increased 
equalization payments are similar to the input demands generated 
by ROJA subsidies. Thus, the distributions of output generated 
by equalization payments and ROJA subsidies are similar. Jn con
trast, specific grants constrain provincial governments to make 
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expenditures on specifie programs. In the case of health and 
transportation grants, the induced changes in final demand are 
not similar to the input demands generated by ROIA subsidies. 
Thus, conditional health grants and transportation grants and 
aggregate federal grants generate a distribution of output which 
is not similar to the distribution generated by ROIA subsidies. 

For example, consider the twenty industries with the largest 
percentage increases in output. Thirteen of the twenty largest 
percentage increases in output generated by ROIA subsidies are 
in the Atlantic Provinces. Furthermore, none of these twenty 
industries are located in Ontario. Similarly, for an increase in 
equalization payments, seventeen and zero of the twenty largest 
percentage increases in output appear in the Atlantic Provinces 
and Ontario, respectively. In contrast, for aggregate federal grants 
Ontario is the region with the largest number of industries among 
the top twenty largest percentage increases in output. Seven 
industries in Ontario are in this category. Among health and 
transportation grants, industries in Quebec and Western Canada 
are excluded from the twenty industries with the largest percen
tage increases in output. A corresponding pattern is observed for 
the twenty industries with the smallest percentage increases in 
output. As equalization payments, transportation grants, and 
aggregate grants are increased, Western Canada appears to have 
the largest number of industries with small percentage increases 
in output; thirteen, twelve, and nine, respectively. Alternatively, 
the Atlantic Provinces and Western Canada have the fewest 
industries among the twenty industries with the smallest percen
tage increases in output, four in each region, as ROIA subsidies 
are increased. 

ln summary, the short-run impact of equalization payments 
appears to enhance the long-run ROIA development program, 
while specifie health and transportation grants, and aggregate 
grants to provincial governments appear to impede the ROIA 
program. 

Conclusion 

The empirical analysis presented in the previous section indicates 
that, in the short run, the distribution of output generated by 
federal grants to provincial governments differs among grant 
programs. The distribution of output is sensitive to' the fiscal 
response of the recipient government to the grant, the industrial 
product composition of provincial government and household 
final demand, and interregional trade linkages. The extent to 
which these factors vary among provinces and regions is reflected 

in the variation in the distribution of output. Equalization pay
ments and health grants generate similar distributions of output. 
Transportation grants and aggregate federal grants generate dis
tributions of output which are different from that generated by 
other grants. Thus, with the exception of equalization payments 
and health grants, each federal grant contributes differently to 
the indus trial structure in Canada. 

The choice of federal grants has important implications for the 
distribution of output, the indus trial structure of regional econo
mies, and thus, regional economic disparities. For an equal percen
tage increase in aggregate federal grants, industries located in 
Ontario, a high income province, experience the largest percen
tage increase in output, while many industries in the Atlantic 
Provinces, a low income region, experience the smallest percen
tage increase in output. Thus, provincial economic disparities may 
be increased by federal grants to provincial governments. Furth
ermore, the distribution of output generated by specifie federal 
grants is different from that generated by ROIA subsidies. Thus, 
increased emphasis on specifie federal grants may impede regional 
indus trial development programs through their inadvertent effects 
on the distribution of output. Alternatively, the distribution of 
output generated by equalization payments is similar to that gen
erated by ROIA subsidies. Thus, equalization payments appear to 
complement the long-run objectives of regional industrial devel
opment programs. 

Choosing to emphasize equalization payments or to eliminate 
matching grants, however, may result in an inefficient allocation 
of resources. The inefficiency arises when spill-over benefits of 
provincial expenditure programs are not corrected by matching 
specifie grants. 

These conclusions are tempered by the short-run nature of the 
1-0 mode! and the institutional structure of federal-provincial 
grants in 1969. Changes in the regional indus trial structure since 
1966 (the year for which the DREE 1-0 table is constructed) and 
the	 presence of supply constraints will result in distributions 
which are different From those reported here. As weil, recent 
changes in federal-provincial grants which emphasize general 
grants [1] may induce a different fiscal response and thus a differ
ent distribution of output. 
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Appendix
 
FISCAL RESPONSE AND TAX EFFORT COEFFICIENTS OF REGIONAL GOVERNMENTS'
 

Type of 
Grant 

Health Social Welfare 

Expenditure Program 

Education Transportation Other 

Tax 
Effort' 

Equalilation 
Payments 

Health Grants 
0.03 
103 

005 
-0.02 

Atlantic Provinces 

-0.07 
0.20 

0.08 
0.02 

085 
-0.06 

006 
-1.93 

Transportation 
Grants -0.12 -008 0.03 0.49 025 0.44 

Equalilahon 
Payments 

Health Grants 
004 
1.27 

006 
-013 

Quebec 

0.45 
114 

0.32 
-060 

032 
-0.03 

-0.19 
-0.67 

Transportation 
Grants 008 0.25 0.80 096 1.82 -2.91 

Equalization 
Paymentsb 

Health Grants 
NA 

170 
NA 

-0.16 

Ontario 

NA 
-0.09 

NA 
-0.84 

NA 
-0.52 

NA 
044 

Transportation 
Grants 1.47 0.34 -399 4.07 1.67 -2.55 

Equahlation 
PaymentsC 

Health Grants 
0.16 
1.26 

0.07 
0.15 

Western Canada 

0.01 
0.37 

-0.08 
-012 

0.29 
3.46 

0.55 
-4.12 

Transportation 
Grants -0.15 008 -0.37 1.40 1.56 -1.52 

"Elements of the regional government fiscal response matrix, H, and the tax effort coefficient matrix, R. 
1lPositive values indicate a decrease in tax effort. Negative values indicate an increase in tax effort. 
bOntario did not receive an equalilation payment during the period 1947-1975.
 
'British Columbia did nol qualify for equalizalion paymenls afler fiscal year 1962. Alberta did not qualify afler fjscal year 1965.
 


