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derived from the gEJ of a given period are used to analyze regional
government expenditure for a period when the proportion of expenditure

on produced outputs to total expenditure, gk has changed.

cJ?
The variation in gEJ is attributed partially to regional
 goyernment expenditure on capital projects which are capital intensive
relative to current expenditure projects. In addition, it is possible
that each capital expenditure project has a unique produced input ex-
penditure to total program expenditure ratio, EEJ/E§ . Thus, as a
capital project is initiated, the proportion of produced input expen-—
diture to total program expenditure, is reduced. Over time, as capitalh
projects are completed and are (or are not) replaced with new capital
projects, the gEJ and giJ coefficients will fluctuate.

As the final demand coefficients are intended to despribe the
input requirements of a "standard" regional govermment ﬁrogram, the
systematic reduction of the temporal variation in regional government
final demand coefficients is necessary. In addition, the standardiza--
tion of each regional governmment program is important because the data
contained in the AERC interregional I-O table span several years, 1961
to 1968. The standardized final demand data provide input coeffi-
cients which are representative of the time period from which the AERC
data are drawn,

The input requirxements of providing a "standard" regional
govermment program are mast accurately described when the cyclical
capital component of total program expenditure is eliminated.

Following Stone and Brown (1962, pp. 78-80), it is assumed that the
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capiltal project cycle and the accompanying capital expenditure are
three years in duration. Thus,'the'trénd value of regional government
expenditure; for example, current expenditure, is obtained by comput-
ing a three-year moving average of the observed EEJ/EE ratios for all
regions and programs. The time period over which the averages are
calculated is 1961 through 1969.. The substitution of the average
value corresponding to 1965 in equation (6.25a) for gEJ eliminates the
cyclical variation which is observed in the final demand coefficients.
The formulation of regional govermment final demand presented
in this section is consistent with both the theoretical Basic I-0
model developed in Chapter 5 and the available data on regional govern-
ment expenditure. The formulation discussed in this section does not
explicitly show the direct interregional flow of commodities which is
required to satisfy regional govermment final deﬁands. 'IQ the next

section, the trade coefficient matrix, T, which provides this infor-

mation is discussed.

The Trade Coefficient Matrix

The trade coefficient matrix,:g, provides information on the
interregional flow of commodities. When this information is applied to
the regional govermment final demand coefficient matrix,:g:é; the
direct import requirements per dollar of regional government program
expenditure are obtained; As discussed in Section 6,3.1; the trade
coefficient matrix is defined over 24 industries in each region.

Alternatiyely, the regional govermment final demand matrix, G, is
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defined over 49 industries in each region. The non-conformability of
these matrices is obvious. Thus, each matrix must be consolidated in-
dependently of the other. In this section, the consolidation of the 24
industry trade coefficlent matrix into a 16 industry matrix is dis-
cussed,

The method of consolidating the trade coefficient matrix is
similar to the procedure employed in the consolidation of other com—
ponents of the I-0 model. However, in this case a specific trade co-
efficient matrix 1s derived for each regional government program.
Thus, five new trade coefficient matrices are derived. For example,
the new trade coefficient matrix for health program final demands is
different from the new trade coefficient matrix for education program
final demands. Each new trade coefficient matrix reflects the unique
industrial composition of each regional government program final de-
mand. The new trade coefficients in each matrix are formed from the

weighted sum of the constituent trade coefficients. The wéight
rk
iJ’?

J=1,...,5, is the relative importance of the same industry, i, in

assigned to each constituent trade coefficient, t i=1,...,24,

the same program final demand vector, J, reported in the 1966

Canadian I-0 ta,ble.19 (Statistics Canada, No. 15-505E.) This method
of consolidating the trade coeffjicient matrix preserves the unique
pattern of final demand which is generated by each regional government

expenditure program.
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The Primary Input Matrix:

In the empirical formulation of regional government final
demand, wage value-added is the only primary input demanded by re-
gional governments, This demand for labour services is summarized in
the ib matrix. The algebralc formulation of this final demand for
labour and the data source for this component of the empirical Basic
I-0 model are now discussed.

Elements of the ﬁc matrix summarize the value of regional
government expenditure on the labour inputs for a program, Ek

wJ

lative to the total expenditure on the program by the regional govern-

sy Ye-

ment, Ek These coefficients of wage value~added in regional govern-

J‘
ment final demand are defined in equation (6.26),

Ek

_wJ
k
Ey

(6.26) » J=1,...,5, k=1,...,5.

k
&
This definition of wage value-added coefficients is consistent with
the definition of regional government final demand for produced inputs
given in equations (6.25a) and (6.25b). From these three equatioms,

it is clear that the sum of the final demand coefficients for each pro-

gram and region is unity,

El:i""EI;J k .k
(6.27) 1s——p— = gcJ+ng,J=l,...,5,k=1,...,5 .
E
J

Data on the wage value-~added component of regional government

program expenditure are obtained from the same source as the data on
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produced input expenditure (Statistics Canada, No. 68-207). The same
cyclical variation which appears in the produced input data is also
present in the wage value—added data. This cyclical variation in wage
value-added must be removed for the same reasons that it is removed
from the produced input data. The procedure for removal of the cycli-
cal variation in the gﬁﬂ coefficients is indentical to that which is
employed on the gEJ coefficients. A three-year moving average of the
EﬁJ/Eg data for 1961 through 1969 is calculated. This three-year mov-
ing average highlights the trend values of program expenditure which
is independent of the three-year capital projects cycle. When the
1965 wage value-added coefficient gEJ is replaced with the 1965 trend
coefficient, the influence of the capital project cycle is removed from
the regional government final demand matrix. This formulation of wage
value-added is consistent with the theoretical I-0 model and the data

on regional government expenditure for wage value-added.

The Fiscal Response Matrices

In this section, the regional government fiscal response ma-
trices of the empirical Basic I-0 model are discussed. Two fiscal
response matrices are included in the empirical model; the unconditional
grant fiscal response matrix,_éi, and the conditional grant fiscal re-
sponse matrix, é;. Thesermatrices are defined for the four Canadian
regions only, First, consider the unconditional grant fiscal response
'matrix; Elements of this matrix summarize each regional government's

fiscal responée to federal unconditional gfants. The fiscal response
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is measured by the regional government's change in expenditure on five
programs as unconditional grants are increased marginally. This con-
cept of fiscal response is defined in equation (6.28a),

9E

=—= , J=1,...,5, k=1,...,4,
G

S

k
(6.28a) Ny

kg

where Gi is the federal unconditional grant to regional government k.
This definition of regional governmment fiscal response is consistent
with the empirical model of fiscal response estimated in Section 6.2,
The statistically significant fiscal response coefficients for the five
expenditure programs included in the estimated model provide the data
on the n? coefficients of theil1 matrix.

Second, consider the conditional grant fiscal response matrix,
:g’. Elements of this matrix summarize the fiscal response of regional
governments to three federal conditional grants; health, social welfare,
and education. As in the case of unconditional grants, fiscal res-
ponse to conditional grants is measured by the regional govermment's
change in expenditure on five programs as a conditional grant is in-

creased marginally. This definition of fiscal response is summarized

in equation (6.28b),

oE

o

k
Mgy

-
=

|

(6.281)) H J = l’vncgsg k = 1,&«.,4,

9G.

~N =

where G; is the federal conditional grant for program K, K = 2,...,4,
in region k. Data on"t:he'nllz_J coefficients are available from the esti-

mated regional govermnment fiscal response equations presented in
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Section 6.2, The fiscal response coefficients included iniéé are

those which are statistically significant.

’IggrFederhl'Grant’Vect@rs

Two federal grant vectors are specified in the regiomal govern-
ment sector of the empirical model; the unconditional grant vector, 81>
and the conditional grant vector;.gz. Each of these vectors summarizes
the value of federal grants to the four Canadian regions included in
this study. Data on the value of federal grants included in these
vectors are obtained from Statistics Canada (No. 68-207).

This concludes the presentation of the regional government
sector of the empirical I-0 model. The specification of the compon-
ents of this sector is consistent with the theoretical Basic I-0
model and the available data. The major difference between the theore-
tical Basic I-O model and this empirical Basic I-0 model is the speci-
fication of the fiscal response matrices. However, this difference is
not major. The information contained in the fiscal response matrices
is sufficient to analyze the interregional income effects of federal
grants. In the next section, the other final demand sector of the

empirical model is discussed.

6.3.5 The Other Final Demand Sector

The other final demand sector includes all final demands
which are not part of personal consumption and regional government

expenditure, Tn this empirical model, the other final demand sector
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includes only municipal govermment expenditure. Investment and inven-
tory changes in each rééion; and regional exports to the three excluded
Canadian provinces and to countries other than the United States are
excluded from the other final demand sector of the model. Thus, these
final demand sectors are excluded completely from the empirical I-O
model, These sectors are excluded because of tﬁe lack of data on

these final demands in the AERC I-O table. 1In addition, the primary
inputs (value-added) which are associated with each of these excluded
sectors are also excluded from the empirical I-O model.

In the empirical Basic I-0O model described by equation (6.5),
the other final demand sector is summarized in the Eﬂi_ﬁ matrices and
vectors. The other final demand coefficient matrix, iﬁ and the vector
of other final demand values, f, and the value-added components of
other final demand,:£ and ég are now discussed. In addition the conso-
lidation of the final demand coefficient matrix and the trade coeffi-
cient matrix is discussed.

First, consider the other final demand coefficient matrix.
This matrix summarizes municipal government expenditure in industry
i, 1=1,,..,16, per dollar of municipal government expenditure in
region k, k = 1,...,5. Elements of the imatrix are defined in equa-

tion (6.29),
Fzm '
(6,29) £ = x L5 1,000,16, k=1,.0.,5,
F
m

where
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Fk is the value of expenditure by municipal governments

im
in region k, on the output of industry i;

Fk is the value of total expenditure by municipal govern-

n
ments in region k.
This definition of other final demand coefficients is consistent with
the definitions in other sectors in the empirical Basic I-0 model.
The data which are employed in generating these coefficients
for the empirical model are obtained from three sources:
1. the regional and municipal government final demand
coefficients in the AERC I-O table,
2. the regilonal government final demand coefficients
generated in Section 6.3.4, and
3, Statistics Canada data on total municipal government
expenditure in each region (Statistics Canada, No. 68-203).
Other final demand coefficients are constructed initially at a 24
industry level. The formulation employed to generate the other final
demand coefficients calculates other final demand as the residual be-
tween the AERC regional and municipal government expenditure and re-

gional govermment expenditure calculated in Section 6.3.4. This formu-

lation is presented in equation (6.30),

5 5
k ok k k "k _k
£, @ + L, E) - L g ES F
(6.30) f1;= iATm  Js1 i J=1 P43 I lj;m . k=1,..,24,
E F
m m

where f:A is the regional and munjicipal govermment final demand
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coefficient from the AERC J-O table. Consider the two terms in the

numerator on the right-hand side of equation (6.30). The first of these
5

, k .k k
terms, £, (Em + I EJ

A J=1
i by regional and municipal governments in region k. Similarly, the

5
second term, I giJ E?, is the value of total expenditure in industry

J=1
i by regional government k. The difference between these two terms is

), is the value of total expenditure in industry

the value of total expenditure in industry i by municipal governments
located in region k, F?m. Thus, the other final demand sector is com-—
posed of the residual of the AERC regional and municipal government
final demand sector after regional.government final demands are netted-
out. Tt is assumed that federal grants to regional governments do not
filter down to municipal governments.

Second, consider the value of the other final demands vector,
f. The elements of this vector are the values of total municipal govern-
ment expenditure in each region during fiscal year 1965, Fi. Data on
these municipal expenditures are obtained from Statistics Canada

(No. 68-205).

R

The other final demand vector T F f, has been constructed at

a 24 industry level of aggregation. Thus, the other final demand

vector is a 120 x 1 column vector., For conformability with the other
1-0 sectors, this final demand sector must be consolidated into 16
industries. The consolidation procedure which is employed here is
identical to the procedure discussed in equation (6:15) of Section 6.3.3.

For ease of reference, the consolidated rows of the other final demand

sector are schematically represented in Figure 6.2. The SIC index for
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each new industry in the consolidated vector is presented in Table 6.2.
Finally, consider the value~added components in the other final
demand sectors. As illustrated in Figure 6.1, there are two value-
added components in this sector of the model; wage value-added, and
regional and municipal govermnment value~added. These components are
represented in the_g and é:matrices respectively. Each coefficient in
the value~added matrices describes the value of primary inputs included
~-in each dollar of other final demand expenditure. Elements ofii, the
wage value—~added coefficients in the other final demand sector, fz, are

defined in equation (6.31la),

k
k me

(6.31a) fw =% k= 1,...,5,
Fm

where Fzm is the wvalue of total expenditure on labour by municipal
governments in region k. Similarly, elements of S, the regional and
municipal government value-added coefficients in other final demand, fg,

are defined in equation (6.31b),

(6.31b) f1;=—5“—‘,k=1,..,,5.

Here, Fzm is the value of total expenditure by municipal governments in
region k on government seryices. These definitions in equations (6.31a)
and (6,31b) provide a set of value—added coefficients which are con-
sistent with both the theoretical Basic I-0 model and the available
data, Data on other final demand value-added are obtained from the

AERC I-0 table.’
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This completes the presentation of the other final demand
sector of the empirical Basic I~O-model. In the formulation developed
in this section, the other final demand sector is constituted from

municipal government final demands in each region.

6.3.6 Conclusion

In this section, the Basic I-O model employed in this study
has been described. The model consists of 16 industries in each of 5
regions. Structurally, this model is divided into four sectors; the
intermediate demand sector; the personal consumption sector, the re-
gional government sector, and the other final demand sector. The
latter three of these sectors are exogenous final demands. Each of
the four sectors is composed of several components which were dis—-
cussed in terms of their algebraic formulation aﬁd data sources. In
addition, a detailed description of the consolidation procedure which
was employed in each sector to standardize the pro&uct mix of each
industry is presented. The algebraic formulation of most sectors was
shown to be consistent with the theoretical Basic I-0 model developed
in Chapter 5. The notable exception to this consistency is the re-
gional government sector. Data limitations prevent the complete speci-
fication of regiqnal government fiscal response to federal grants.
However, sufficient detail is retained in the govermment sector to
analyze the interregional income effects of federal grants to re-—
gional governments.

Tn the Following section the empirical Keynesian-Leontief

T~0 model is described.
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6.4 The KeynesianéLeontief*Iﬁterregional I-0 Model

In the Basic I+~0 model described in the previous section, the
personal consumption final demand is considered to be an exogenous
sector. This treatment of personal consumption is unsatisfactory.

The positive relationship between personal consumption and income has
long been empirically verified, .Thus, the personal disposable income
which is derived in the Basic I-0 model understates the actual level

of personal income induced by an‘increase in final demands. This in-
adequacy of the Basic I-0 model is discussed in greater detail in
Section 5.5 of Chapter 5; In this section, an empirical I-O model
which includes personal consumption as an endogenous variable is de-
veloped. This model is the Keynesian-Leontief interregional I-0 model.
The structural form and data sources for the empirical Keynesian-
Leontief I-0 model are now presented.

Consider the structural form of the Keynesian-Leontief I-0
model. Fundamentally, the structure of the Keynesian-Leontief I-0
model is similar to that of the Basic I-0 model. Four sectors are
specified in the model: intermediate demand, personal consumption,
regional government, and other final demand. However, unlike the
Basic I-O model, both intermediate demand and personal consumption are
treated as endogenous yariables.

The mathematical formulation of the Keynesian-Leontief I-0
model is to treat the personal consumption sector as if it were a
producing industry. This treatment of the consumption sector estab-

lishes an augmented "producing sector” I-0 table for each region.
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The augmented regional T-O table has 17 columns and 17 rows. The
seventh column in each augmented. regional I-0 table is the personal
consumption coefficient vector for the regiom, EF, k=1,...,5.
Similarly, the seventh row of each augmented regional I-O table is the

-

wage value-added row vector;.yk , and the wage value—added component

of personal consumption,

k_.kk
(6.32) w, = by,

for the region, k, k = 1,...,5. This augmented I-O table for region
k, k =1,...,5, is summarized in the 17 x 17 é# matrix which is defined

in equation (6.33),

!

ék T
- |

(6.33) e bo— - -
o 2

Vk | bk

AA s

This matrix forms the basis of the Keynesian-Leontief interregional
I-0 model.

The description of the structure of the "producing sectors"
in the Keynesian-Leontief I-0 model iﬁplies that the trade coefficient
matrix, the government final demand sector, and the other final demand
cector must also be augmented by their respective wage value—added
components, The mathematical formulation of these augmented components
in the empirical KeynesianHLeontief 1-0 model is equivalent to the
formulation of the theoretical Keynesian-Leontief I-O model. This
mathematical formulation is présented and discussed in.Section 5.5.2

of Chapter 5. The five region Keynesilan-Leontief I-0 model is
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summarized in equation (6.34),

(6.34)

'5(*&.’1‘*

. .t ‘» . . » » PO
* * F*k kGk "
xeob1r B e Qe e,

o

where X* is an 85 x 1 column vector -of output’ and personal

T*

lo>

)]

F*

sl
et

£

disposable income in each region. Every seventeenth
element in g# is the value of personal disposable income
in a region;

is an 85 x 85 matrix of 25 sets of 17 trade coefficients.
Every seventeenth row and column of T* contains the inter-
regional labour mobility coefficienté. In this model as
in the AERC I-0 table, labour is assumed to be immobile
between regions;

is an 85 x 85 block diagonal matrix of I-0 coefficients.
Each block on the diagonal is a 17 x 17 matrix similar
to é? defined in equation (6.33);

is an 85 x 5 block diagonal matrix of other final demand
coefficients. Each block on the diagonal is a 17 x 1
column vector in which the seventeenth element is the
coefficient of wage value-added in other final demands,
Kk;

is an 85 x 25 block diagonal matrix of regional govern-

ment final demand coefficients. Each matrix on the dia-

~gonal is a 17 x 5 matrix, The elements in the seven-

teenth row of this diagonal block are the coefficients of

wage value-~added in each reglonal govermment program,
K . ,
ng,

J = 1’-cv,5q
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From equation. (6.33), it is seen that the personal consumption sector
is totally integrated into:the Sét éf endogenous variables of the
interregional I-0 model,

The data required to implement empirically the Keynesian-
Leontief interregional I-0 model are readily available. These data
are the same data which have been acquired to operationalize the
Basic I-0 model. In addition, because the data have been previously
used in the Basic I-0 model all components are conformable. Thus, the
problem of consolidating industrial sectors does not arise. Details
of the data are discussed in Section 6.3.

The Keynesian-Leontief interregional I-0 model presented in
this section is more realilstic than the Basic TI-O model presented in
Section 6.3. Tﬁis increase in realism is obtained by treating per-
sonal consumption as an endogenous variable. The inciusion of per-
sonal consumption as an endogenous variable complicates the formal
statement of the model. However, the data requirements of this formu-
lation are not significantly different-from those required to implement
the Basic I-0 model. The additional data requirements include house-
holds! average propensity to directly consume labour services, bz.

Empirically implementing the Keynesian-Leontief I-0 model is relatively

simple,

6.5 Sunmary
In this chapter, an empirical model of regional government

expenditure and tyo empirical interregional I-0 models have been



221

presented, The two I-O0 models are:

1. the Basic I~O model in which personal consumption is

exogenous, and

2. the Keynesian-Leontief I-0O model in which personal con-

sumption is endogenous.
These three models represent simplified and empirically operational
versions of the theoretical models developed in Chapters 4 and 5.. In
each model, the allocation of regional government revenue between
five expenditure programs is emphasized. The allocatiqn of regional
government revenue is induced by federal conditional and unconditional
grants to regional governments. The five regional government expendi-
ture programs in the model are: health, social welfare, education,
transportation-communication, and other programs. Four Canadian re-
gional governments are represented in the models: the Atlantic pro-
vinces, Quebec, Ontario, and Manitoba. In addition, the United States
is included in the I-0 models.

The model of regional government expenditure is an extremely
simple, linear model. This model is not intended to be a complete be-
haviora; explanation of regional government expenditure. Rather, it is
estimated for the purpose of obtaining data on the changes in regional
government expenditure which are induced by federal grants. These data
on grant induced expenditure changes are essential in completing the
T-0 models, Such estimates are unavailable from other soutces;

In employing the model of regional govérnment expenditure, the

fiscal response of the four Canadian regions to unconditional grants
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and five conditional grants is estimated. The five conditional grants
are; health, social welfare, education, transportation-communication,
and natural resource-primary industry development, Regional government
expenditure is disaggregated into the five expenditure programs. The
disaggregation of conditional grants and expenditure programs in this
model provides detailed information on the grant—induced allocation of
regional governﬁent expenditure between programs,
The interregional I-0 models also present a simplified version

of the Canadian and United States economies. In constructing these I-0
models, the specification of regional governmment final demand is empha-
sized. The fiscal response of regional govermments to four federal
grants is the focal point of the I-0 models. The four federal grants
included in these models are: unconditional grants, conditional health
grants, conditional social welfare grants, and conditional education
grants. Combining the fiscal response coefficients with data obtained
from the AERC I-O table and the Ontario government final demand table
(Kubursi, 1978, Chapter 4) the I-O models are empirically operational-
ized. 1In the next chapter these empirical I-O models are employed to
determine the value of interregional income effects generated by four

of the six federal grants to regional governments.
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Footnotes for Chapter 6

1These regions represent-.the "Canadian" sector of the inter-
regional I-0 model which has been constructed by the Agricultural
‘Economic Research Council (AERC) and which is employed here in analyz-

ing the interregional income effects of federal grants.

zProgram expenditures by  Saskatchewan, Alberta, and British
Columbia are not analyzed here because these provinces are not included

in the interregional T-0 model.

3An exception to this might be the cost coefficient in the
equation for social welfare expenditure. A major share of social wel-
fare expenditure 1s in the form of transfer payments which may be in-
creased as the cost of living increases. Thus, social welfare expendi-
ture may be expected to increase as prices increase. This issue is

discussed in greater detail by Maley (Maley, 1972, pp. 128-129).

4For example, the number of automobile registrations per one
thousand persons in a region is included in the transportation-
communication expenditure equation. This demographic variable is not

expected to affect regional government expenditure on other programs.

5For example, a population density variable is assumed often
to reflect the effects of economies of scale. - Specifically, it is
assumed that, initially, as population density increases, there are
economies of scale in the provision of public goods and services but
that eventually a point is reached where further crowding leads to
diseconomies of scale" (Maley, 1972, p. 126). If economies of scale
prevail in the proyision of a program, the sign of the population den-
sity coefficient is expected to be negative. However, if diseconomies
of scale are present, the expected sign of the density coefficient is
positive, For a more detailed discussion of this issue, see Maley
(Maley, 1972, pp. 126-127).
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' 6Per capita personal income is employed because data on
total regional income net of fedérgl taxes and transfers are not available
able. The personal income variable is not completely satisfactory be-
cause it is net of all business-savings and indirect taxes which are
an important revenue source for regional governments. However, the
personal income data series is the only income data series which is

available,

7Th.e price of regional.government programs could be derived
from an industrial price index and the regional government final de-

mand vectors.

8The fiscal year is the period April 1 through March 31 the
following year. Data on federal grants and regional government expen-
diture are collected on a fiscal year basis while data on demographié

characteristics, etc. are collected on a calendar year basis.

9This aggregation of the four Atlantic provinces to form one
region is consistent with the data available in the I-O table which

the Basic and Keynesian-Leontief I-O models are based on.

loMaley (1972, pp. 120-121) argues that “the amounts of the
conditional grants can be regarded as the matching ratios weighted by

the expenditures supported by the grant-—since...(G§=Q§E¥Y5

11For a detailed discussion of federal grants and income elas-

ticities, see Gramlich (1969).

12The conclusion that the Manitoba govermment has a negative
income elasticity for health programs is inconsistent with the income
elasticities which are derived from the Linear Expenditure System.
However, the functional form of the estimated expenditure equations has
not been derived from a Stone Geary Utility functionm.

J3As indicated in Table 2 in Chapter 2, per capita uncondi-
tional grants to Ontario are small relatiye to the per capita uncon-
ditional grants to other regions. Ontario did not receive equaliza-
tion payments during the time perioed 1947-1965.
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14Conditional health grants are excluded from this classifi-
cation. In this study, conditional health grants include both condi-
tional non-matching and conditional matching constituent grants,

1SIn addition to the implications concerning a regional govern-

ment's propensity to use conditional grants as substitutes or comple-
ments to program expenditure, Gramlich (1969) also uses the response
coefficients to indicate the price elasticity of programs. For example,
an estimated conditional grant coefficient which is greater (less)

than unity implies that the regional govermment's demand for the sup-
ported program is price elastie {inelastic). These implications can

be drawvm only for narrowly-defined, homogeneous open—ended matching
grants. In the model presented here, conditional grants are broadly
defined and heterogeneous. The relationship between the price elasti-

city for program I, €_, and the estimated grant coefficient, BI’

I

dg do
€I= aI_—.—I.-*-_&_)...:[_’

&  ¥p

does not indicate clearly whether a value of BI which is greater (less)
than unity implies that demand for the program is price elastic (in-
elastic). However, if the sign of the estimated coefficient for pro-
gram costs and the size of the estimated grant coefficient are consid-
ered together, a statement on the elasticity of a program may be made.
Cost variables are included in nine of the estimated expenditure equa-
tions. A positive (negative) cost coefficient implies that the elas-
ticity of demand is elastic (inelastic). In seven of these equationms,
the elasticity which is implied from the cost variable is consistent
with the elasticity which is implied by the size of the conditional
grant coefficient, BI’ following Gramlich's approach., Thus, the size
of the grant coefficient may provide an accurate approximation of the
elagticity/inelasticity of demand for a program,
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16The increase in education expenditure by the Quebec govern-

ment in response only to unconditional grants and condjitional health
grants and the increase in other programs as education grants are in-
creased appear somewhat peculiar. This'peculiar response is perhaps
explained by the Quebec government's traditional resistance to the per-
ceived federal encroachment into one area of provincial jurisdiction—-
education. Unconditional grant revenue is used indirectly to support
education programs.

17The most common technique employed to update I-O tables is

the RAS technique. The assumption made in ‘applying this technique

is that both relative shifts in the input proportions of a certain
activity and the effects of changes in productivity exert a systematic
uniform influence on the rows and columns of the I-0 table. (Paelinck
and Nijkamp, 1975, p. 271).

lSIf the weights, yr, are not constant, they should at least

be uncorrelated with the differences in the separate constituent
coefficients, aig (Dorfman, Samuelson and Solow, 1958, p. 242) .

19For regional government programs which do not have a corres-—

ponding national I-O final demand vector, the weights which are used
represent the other government final demand vector of the national I-0
model. These programs are social welfare, and transportation and

communication.



CHAPTER 7

THE REGIONAL AND INTERINDUSTRY DISTRIBUTION

OF EMPLOYMENT INCOME

7.1 Introduction

In this chapter, estimates of the regional and interindustry dis-
tribution of employment income generated by increased federal grants are
presented. These estimates illustrate how the methodology developed in
Chapters 4 and 5 can be applied to the analysis of federal-provincial
grants in Canada. Employment income effects are calculated for each
region at an aggregate regional level, as the regional income distribu-
tion, and at a disaggregate industry level, as the interindustry income
distribution. In addition, grant multipliers are calculated for each
federal grant. In the derivation of these income effects and grant
multipliers, investment, and govermment taxes and borrowing are assumed
to be constant.1 Thus, the calculated income effects and multipliers
represent short-run or impact effects of the increased federal grants.

The general approach is to assume a ten dollar per capita increase
in federal equalization payments, which are one component of federal
unconditional grants, and three conditional grants; health, social welfare,
and education grants to four Canadian regions.2 The regions included in
the analysis are those regions represented in the empirical I-0 model:
the Atlantic provinces, Quebec, Ontario, Manitoba, and the United States.
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Changes in the interindustrj distribution of employment income
are summarized in the direct plus indirect plus induced employment income
effects, DII. The study of income effects at this disaggregate level
facilitates analysis of the impact of increases in individual grants on
the growth of employment income in specific industries. The calculation
of local and spilléver DII income effects identifies the region inrwhich
additional employment income is generated. Estimates of the interindustry
distribution of employment income induced by changes in the four grants
are presented in Section 7.2.

Aggregating the interindustry income effects in a region, the
regional income effects of changes in federal grants are derived. Thus,
the induced change in the interindustry distribution of employment income
is accompanied by a simultaneous change in the regional distribution of
employment income. The changes in the regional distribution of employ-
ment income are summarized in three income effects:

1. the initial income effect;

2. the initial plus direct plus indirect income effect (IDI); and

3. the initial plus difect plus indirect plus induced income

effect (IDII).
Each income effect represents a separate round in the simultaneous expan-
sion of output and employment income. To highlight the regional income
distribution, these income effects'are subdivided into local and spill-
over income effects. Local income effects are estimates of income
accruing to labour in the region receiving the grant, and spillover
income effects indicate the income accruing to labour in non-recipient

regions. All employment income effects are presented in per capita terms;
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for example, total employment income which accrues to a region relative
to the population of that region. In this representation of employment
income, the local and spillover income effects of federal grants are
normalized for the size of the region where the income accrues.

These two levels of local and spillover income effects have sig-
nificant implications for the regional allocation of federal grants.
They indicate the extent that employment income induced by federal grants

spills over into non-recipient regions.

7.2 The Interindustry Distribution of Employment Income

In this section, estimates of the interindustry distribution of
DII employment income generated by a ten dollar per capita increase in
four federal grants are analyzed. These income effects provide estimates
of the extent that income generated by federal grants spills over into
non-grant-recipient regions or is retained as local income in the
recipient region. In addition, the income effects reported by industry
indicate:

1. the extent to which employment income effects induced by a
single grant differ between two industries located in the
same region;

2. the extent to which employment income effects induced by a
single grant differ between two similar industries located
in different regions; and

3. the extent to which employment income effects induced by

two different grants differ in the same industry.
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The dominant pattern of these spillovers shows that non-recipient regions
receive significant spillover .benefits from increases in the four grants.
In addition, these spillovers are not equal in all industries. The employ-
ment income accruing to an industry depends upon the type of grant and the
identity of the recipient region. These interindustry employment income
effects are important in that they may or may not complement the regional
industrial growth strategy of the federal government.
The employment income effects of equalization payments and con-

ditional grants are discussed in.Sections 7.2.1 and 7.2.2, respectively.

7.2,1 Equalization Payments

First, consider the DfI employment income effects in each indus-
try of the five regions by a ten dollar per capita increase in equaliza-
tion payments. These income effects are reported in Table 7.1. As
Ontario was not a recipient of equalization payments in fiscal year 1965,
a column for Ontario is not included in Table 7.1 Each cell in the table
corresponds to an I-0 sector (industry); the rows are industries and the
columns represent grant recipient regions. There are two entries in each
cell, The first entry is the per capita DII employment income generated
by direct, indirect, and induced output effects in the industry. The
second entry is the rankings of the additional DII per capita employment
income generated in the industry. The industry is ranked first with
respect to the income generated in all industries in all regioms. Thus,
an industry is ranked relative to the DII income effects in all eighty
industries -- sixteen industries in each of five regions. The second
ranking describes the industry's position in terms of the income generated
in all industries in the same region. Thus, each industry in a region is

ranked only in relation to the other fifteen industries in the region.



TABLE 7.1

PER CAPITA DII EMPLOYMENT INCOME EFFECTS IN I-O SECTORS INDUCED BY
A TEN DOLLAR PER CAPITA INCREASE IN EQUALIZATION PAYMENTS, ]..965

RECIPTENT REGIONS: ' RECIPIENT REGIONS:
2 1) 2) &
Spi}lover to Rfsion ) (2 3 Spillover to Reglon ¢ ¢ )
16 I-0 Sectoras: ATLANTIC QUEBEC MANITOBA 16 I-0 Sectors: ATLANTIC QUEBEC MANITOBA
ATLANTIC .QUEBEC
Agr., Forestry, Fish, Fur 0.3262 0.0432 0.0019 17. Agr., Forestry, Fish Fur  0.0i41 0.1791 0.0031
(3,3 (25,2) (41,2 (29,6) 6,5) (32,5)
Metalic and Non-Metalic 0.1885 0.0145 0.0005 18, Metalic and Non-Metalic 0.0018 0.0600 0.0003
Minerals, Fuels, Coal (5,5) (45,5) (63,7} Minerals, Fuels, Coal (64,15) (19,11) (73,16)
Food, Tobacco 0.1836 0.0266 0.0013 19. Food, Tobacco 0.0202 C.1946 0.0049
(4,4) (35,3 (49,3) T (24,3) (5,4) (24,3
Rubber, Chemicals 0.0339 0.0014 |0.0004 20. Rubber, Chemicals 0.0072 0.0453 0.0022
(19,14) (79,16) (66,9) (35,7 . (23,19 (38,7
Leather, Textiles 0.0354 0.0057 0.0005 21. Leather, Textiler 0.0310 0.1589 0.0074
(17,13) (64,12) (62,6) (20,2} 9,6) (22,2)
Wood, Furniture 0.0840 0.0059 0.0003 22. Wood, Furniture 0.0062 0.0694 0.0014
(11,10) (61,11) (74,14) (39,8) (15,10} (47,1¢)
Pulp, Paper 0.0267 6.0130 0.0005 23. Pulp, P
. p, Paper 0.0030 0.1325 0.0013
(22,15) (49,6) (65,8) (59,14) (11,7 (51,11
Trinting, Misc. Mfg. 0.0530 0.0039 0.0004 24. Printing, } :
0 . g, Misc. Mfg. 0.0036 0.0506 0.0039
(14,12) (70,13) (67,10} (52,11) (2,3) (25,4)
. Primary Metals 0.0674 0.0096 0,0007 25, Primary Metals 0.0034 £.0238 0.00:2
(13,11) (54,8) (56,5) (55,12) (37,15) (sz::z)
Febricaied Metal Pro- 0.0933 0.0062 0.6003 26. Fabricated Metal Pro- 0.0177 0.0995 0.0026
ducts, Machinery (9,9) (60,10) (78,15) ducts, Machinery (26,5) (12,8) {37,6)
Transportation Equipment 0.1228 0.0150 0.0010 27. Transportation Equipment 0.0030 0.0333 0.0019
(7,7 (44,4) (54,4) (57.13) (28,14) (40,9)
Electrical Equipment 0.0233 0.0018 0.0004 28. Electrical Equipment 0.0038 0.0183 0.0021
(23,16) (77,15) (71,13) (50,10) (39,16) (39,8)
Non-Mctalic Mineral 0.1256 0.0019 .0000 29. Non-Metalic Mineral 0.0197 0.0968 0.0005
Products (6,6) (76,14) (79,16) Products (25,4) (13,9) (64,14)
Petroleum Products 0.1123 2.0106 0.0004 30. Petroleum Products 0.0051 0.0558 0.0008
(8,8) (52,7) (68,11) (44,9) (20,12) (55,13)
Construction 0.6742 0.0081 0.0004 31, Construction 0.0014 1.2751 0.0003
(2,2) (56,9) (69,12) (66,16) a,n (72,15)
Tertiary 3.3570 0.2113 0.0087 32, Tertiary 0.0687 1.1408 0.0157
1,1 (4,1 (21,1) , (12,1) (2,2) {12,1)

1€



TABLE 7.1 (Continued)...

RECIPIENT REGIONS:

Spillover to Region m 2 3
16 I-0 Sectors: ATLANTIC QUEBEC MANITOBA
ONTARIO

33. Agr., Forestry, Fish, Fur 0.0110 0.0439 0.0033
(33,7) (24,7) (29,9)

34, Metalic and Non-Metalic 0.0008 0.0136 0.0003
Minerals, Fuels, Coal (74,16) (48,15) (76,16)

35. Food, Tcbacco 0.0117 0.0418 0.0035
(31,5) (26,8) (28,8)

36. Rubber, Chemicals 0.0085 0.0399 0.0036
(34,8) (27,9) (271,7)

37. Leather, Textiles 0.0111 0.0364 0.0030
(32,6) (29,10) (35,11)

38. Wood, Furniture 0.0056 0.0154 0.0019
' (43,11) (43,13) (43,13)

39. Pulp, Paper 0.0033 0.0784 0.0027
(56,14) (14,2) (36,12)

40, Printing, Misc. Mfg. 0.0049 0.0344 0.0116 -
) (45,12) (30,11) (17,3)

41, Primary Metals 0.0146 0.0676 0.0067
(28,4) (16, 3) (23,5)

42, Fabricated Metal Pro- 0,0303 0.0658 0.0090
ducts, Machinery (21,2) (17,4) (20,4)

43, Transporation Equipment 0.0060 0.0459 0.0126
(40,10) (22,5) (15,2)

44, Electrical Equipment 0.0047 0.0154 0.0037
(46,13) (42,14) (26,6)

4S. Non-Metalic Mineral 0.0177 0.0235 0.0013
Products (27,3) (38,12) (50,14)

46, Petroleum Products 0.0024 0.0050 0.0006
(61,15) (66,16) (61,15)

47, Construction 0.0068 0.0268 0.0031
(36,9) (34,15) (33,10)

48, Tertiary 0.0867 0.3409 0.0411

(10,1) (3,1) (6,1)

RECIPIENT REGIONS:

Spillover to Region B @ 3
16 I-0 Sectors: ATLANTIC QUEBEC MANITOBA
MANITOBA

49. Agr., Forestry, Fish, Fur 0.0351 0.1582 0.1090

(18,2) (10,2) (3,3)

50. Metalic and Non-Metalic 0.0121 0.0625 0.0835

Minerals, Fuels, Coal (30,3) (18,3) (4,4)

51, Food, Tobacco 0.0056 0.0291 0.0235

(42,6) (32,5) (8,7

52, Rubber, Chemicals 0.0058 0.0292 0.0158
. (41,5) (31,4) (11,9)

53. Leather, Textiles 0.0034 0.0070 0.0031
(54,8) (58,9) (31,16)

54. Wood, Furniture 0.0045 0.0144 0.0193
41,7 (47,7) (10,8)

55. Pulp, Paper 0.0008 0.0059 0.0093
] (73,13) (62,10) (19,14)

56. Printing, Misc., Mfg. 0.0012 0.0058 0.0495

(71,11) (63,11) (5,5)

57. Primary Metals 0.0026 0.0128 0.0388

(60,9) (50,8) (7,6)

58. Fabricated Metal Pro- 0.0020 0.0042 0,0142
ducts, Machinery (63,10) (68,12) (13,10)

59. Transportation Equipment. 0.0003 0.0034 0.0108
(79,16) (71,14) (18,13)

60. Electrical Equipment 0.0005 0.0016 0.0032
(77,14) (78,16) (30,15)

61. Non-Metalic Mineral 0.0005 0.0020 0.0123
Products (78,15) (75,15) (16,12)

62, Petroleum Products 0.0010 0.0042 0.0137
(72,12) (69,13) (14,11)

63. Construction 0.0063 0.0276 0.4943

(38,4) (33,6) (2,2)

64, Tertiary 0.0411 0.1785 0.7620

(16,1} (8,1) 1,1

[A %4
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These two rankings are labeled the interregional rank and the regional
rank, respectively. In both cases, a low rank signifies a relatively
large employment income effect.

Table 7.1 lists the per capita income generated in each industry
from a ten dollar per capita increase in equalization payments in 1965.
The total per capita employment income increases in all but two indus-
tries. These industries are the non-metallic mineral products industry
in the Atlantic provinces, and the rubber and chemical industry in the
United States. First, consider the non-metallic minéral products indus-
try in the Atlantic .provinces. This industry experiences no increase in
per capita DIT employment income as equalization payments to Manitoba
are increased by ten dollars per capita. This zero income effect is the
result of demand conditions in Manitoba; An increase in expenditure on
all programs by the Manitoba government does not generate any demand for
non-metallic mineral products supplied by the Atlantic provinces. Second,
the employment income accruing to the rubber and chemical industry in
the United States does not change as equalization payments to all regional
governments are increased.4 This zero income effect is due to the small
demand for this product by regional governments and the capacity of
Canadian industries to meet this demand. Very few rubber and chemical
products are imported from the United States.

The largest DII employment income effect occurs in the tertiary
industry. This is evident if the income effects accruing in each industry
are ordered on an interregional basis. The largest DII effect, $3.36,
accrues to labour employed in the Atlantic provinces' tertiary industry.

The second and third largest employment income effects, $1.27 and $1.03,
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occur in the Quebec construction and tertiary industries, respectively.
Each of these industries is located in a region which receives an
equalization payment. Moreover, the largest spillover income effect

in each non-recipient region accrues to labour employed in the tertiary
industry. These large income effects result from the large wage value-
added component of the tertiary industry.

Different spillover income effects are generated in a single
industry located in one region if equalization payments are allocated to
different regions. For example, the spillover employment income accruing
to the Quebec non-metallic minéral products industry ranges from a high
of $0.02, which is induced by the grant to the Atlantic provinces, to a
low of $0.0005, which is induced by the grant to Manitoba. The regional
ranks of these income effects are 4 and 14, respectively, while the inter-
regional ranks are 25 and 64, respectively.5

In addition, a single equalization payment generates different
spillover income effects in the same industry located in different regionms.
For example, consider the spillover income generated in the printing and
miscellaneous manufacturing industriés by additional equalization pay-
ments to the Manitoba government. This equalization payment to Manitoba
generates DII spillover income effects in the printing and miscellaneous
manufgcturing industry of $0.004 in the Atlantic provinces, $0.0004 in
_Quebec, $0.01 in Ontario, and $0.002 in the United States. The inter-
regional order of these spillovers is 67, 25, 17, gnd 45, respectively.
Differences in the industrial composition of regional government expendi-
ture and in trade coefficients contribute to these differences in local

and spillover income effects induced by equalization payments.
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These local and spillover income effects indicate the extent
that the federal government can alter the interindustry distribution of
employment income through selective granting policies. They show that
the scope for interindustry redistribution of employment income is limited.
In many industries, the local income effects are one-thousand percent
larger than the spillover income effects. From a redistribution point
of view, a wider range of income effects would be desirable. An increased
scope for altering the interindustry distribution of employment income is

available in the federal conditional grants.

7.2.2 Conditional Grants

In this section, the interindustry distribution of per capita
employment income effects induced by a ten dollar per capita increase in
three conditional grants, health grants, social welfare grants, and
education grants, is discussed. The local and spillover employment income
effects induced by each of these grants to the four Canadian regions are
presented in Tables 7.2, 7.3, and 7.4, respectively. For each grant, two
aspects of the interindustry distribution of employment income are dis-
cussed:

1. the income effects accruing in different industries located

in the same region; and

2. the income effects accruing in the same industries located

in different regions.

In addition, the extent to which income effects induced in a
single industry differs between grants is discussed. This latter point

provides a format for comparison of the income effects induced by the
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three conditional grants. The interindustry distribution of employment
income is discussed in terms of the magnitude, and the regional and
interregional rank of income effects. These employment income effects,
which are disaggregated by industry, indicate that federal grants designed
to stimulate regional government expenditure on specific programs cannot
be attained without altering the interindustry distribution of employment
income in recipient and non-recipient regions. The varjation in the
magnitude and the order of these income effects illustrate the unique
impact of each grant and the scope for selectively altering the inter-
industry distribution of employment income.

Federal conditional grants are designed to stimulate regional
government expenditure on the supported programs. However, the income
and substitution effects characteristic of conditional grants, may induce
a regional govermment to reallocate non-conditional grant revenue spent
on programs. These expenditure stimulation effects of conditional grants,
like those of equalization payments, have a unique impact on the inter-
industry distribution of employment income. Thus, the regional alloca-
tion of conditional grants has important implications for:

1. the distribution of employment income between industries;

and

2. federal granting policies which are designed to alter the

distribution of employment income between industries.

The unique local and spillover employment income effects induced

by each grant are emphasized in this discussion.
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Health Grants

First, consider the local and spiliéver per capita employment
income effects generated in each.industry by a ten dollar per capita
increase in conditional health grants. Estimates of these income effects
are presented in Table 7.2. The largest and second-largest local income
effects induced in each recipient region by the increased grant accrue
in the tertiary and construction industries, respectively. For example,
the largest local income effect generated by this increase in health
grants, $8.89, accrues to the tertiary industry located in the Atlantic
provinces. The regional and interregional ranking, and the size of local
income effects generated in the other industries varies between regions.
For example, the smallest local incomeleffect induced by a health grant,
$0.01, accrues to the leather and textile industry in Manitoba. These
differences in rank and size indicate the unique regional government final
demands and the regional trhding patterns. In the industrial regions,
Quebec and Ontario, industries with a high rank are, in general, the
manufacturing or processing industries; for example, the petroleum produc-
tion industry. In contrast, industries with a high rank in non-industrial
regions, the Atlantic provinces and Manitoba, are the primary industries,
agriculture, fishing, forestry, etc. Thus, increased health grants do
not generate equal local DII income effects in all industries. Local DII
employment income effects vary between industries located in the same
region and between the same type of industry located in different regions.

Income effects of increased health grants are not confined to
recipient regions. EPEmployment income generated by increases in this

grant spills over into industries located in other regions.
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These spillover income effects are presented in Table 7.2. The DII
spillovers to specific industries vary significantly in regional and
interregional rank, and in size. .For example, the per capita spillover
income effects induced by health grants range from a high of $1.82 to a
low of zero. These income effects.accrue in the tertiary industry in

the Atlantic provinces and the rubber and chemical industry in the United
States respectively and are generated by the health grants to Quebec and
all Canadian regionsrespectively;6 Furthermore, the smallest non-zero
spillover generated by increased health grants, $0.0001, occurs in the
non-metallic mineral products industry of the Atlantic provinces.
Manitoba is the recipient of the health grant which generates this spill-
over.

For most regions and industries, the spillover effects are less
than the local income effects generated by health grants. Exceptions to
this relative order of local and spillover income effects are the leather
and textile industry in Quebec and the primary metals industry in Ontario.
Increased health grants to Ontario and Manitoba generate per capita spill-
over effects in the Quebec leather and textile industry, $0.12 and $0.03,
respectively, which are larger than the per capita local income effects,
$0.07 and $0.01, respectively. Similarly, the spillover income effect
generated in the Ontario primary metal industry is $0.17 per capita,
while the local effect in Quebec is $0.06 per capita. Thus, the size of
per capita spillover effects appears to vary between industries and
regions. In addition, the estimates indicate the presence of several
perverse effects. In isolated cases, per capita spillover income effects
generated by increased health grants aré larger than the .per capita local

income effect.
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Although the size of local and spillover effects varies, entries
in Table 7.2 indicate that the regional rank of per capita local and
spillover income effects are similar for all four health grants. For
example, the regional rank pf local and spillover income accruing in the
transportation equipment industry of the Atlantic provincesranges from
fourth to sixth for all health grants. Alternatively, these spillovers
range from a high of $0.08 per capita to a low of $0.003 per capita.

This large variation in size but not regional order indicates that:

1. federal health grants can be employed effectively to alter
the absolute levelrof employment income accruing to
individual industries; and

2. federal health grants will be less effective in altering
the relative level of employment income accruing to select
Iindustries within a region.

This .conclusion regarding the redistributive effects of health
grants reflects partially the similarity in regional govermment health
final demand vectors. Thus, health grants, used in isolation, will not
tend to redistribute income between industries located in the same region.

Changing the relative level of employment income, which accrues
to specific industries, can be accomplished only by altering significantly
the industrial composition of regional government expenditure. This
change in the industyial composition of expenditure is effected through
substituting social welfare grants or education grants for health grants.
The interindustry distribution of employment income generated by a ten

dollar per capita increase in social welfare grants is now discussed.



TABLE 7.2

PER CAPITA DII EMPLOYMENT INCOME EFFECTS IN I-0 SECTORS INDUCED BY
A TEN DOLLAR PER CAPITA INCREASE IN CONDITIONAL HEALTH GRANTS, 1965

RECIPIENT REGIONS:

(1) (2) (&) (%)
Spillover to Region
16 1-0 Sectors: ATLANTIC  QUEBEC ONTARIO MANITOBA
ATLANTIC
1. Agr., Forest, Fish, 1.0957 0.2031 0.0526 0.0087
Fur 3,3 (16,2) (31,2) (39,2)
2. Metalic and Non- 0.1872 0.0586 0.0282 0.0020
Metalic Minerals, (11,10) (41,6) (43,4) (67, 10)
Fuels, Coal
3. Pood, Tobacco 0.4736  0.1271 0.0282 0.0057
(4,4) (28,3) (42,3) (51,4)
4. Rubber, Chemicals 0.2394 0.0080 0.0052 0.0064
(8,8) (74,15) (73,13) (47,3)
5. Leather, Textiles 0.1143 0.0261 0.0072 0.0022
(14,12) (56,10) (69,11) (66,9)
6. Wood, Fumiture 0.2392 0.0259 0.0076 0.0012
9,9) (57,11) (68,10) (73,14)
7. Fulp, Paper 0.0776 0.0366 0.0160 0.0025
(21,15) (49,8) 7,7 (63,7
8. Printing, Misc. Mfg. 0.2477 0.0237 0.0046 0.0022
,n (60,12) (74,14) (65,8)
9. Primary Metals 0.0879 0.0272 0.0108 0.0028
(20,14) (55,9) (64,8) (60,6)
10. Fabricated Metal Pro-  0.1377 0.0206 0.0054 0.0010
ducts, Machinery (13,11) {61,13) (72,12) (78,15)
11. Traunsportation Equip- 0.3248 0.0782 0.0189 0.0029
ment (6.6) (37,4) (53,5) (59,5)
12, Electrical Equipment 0.0529 0.0077 0.0032 0.0014
(23,16) (75,16) (79,16) (72,13)
13. Non-Metaljic Mineral 0.1120 0.0114 0.0041 0.0001
Products (15,13) (70,14) (78,15) (79,16)
14. Petroleum Products 0.3397 0.0590 0.0175 0.0018
5,5 40,5) (54,6) (68,11)
15. Construction 1.8751 0.0585 0.0097 0.0018
(2,2 (43,7) (66,9) (69,12)
16. Tertiary 8.8876 1.8193 0.2367 0.0437
(1,1} 3, (10,1) (16.1)

RECIPIENT REGIONS:

) €)) (&) (4
‘Spillover to Region R
16 I-0 Scctors: ATLANTIC QUEBEC ONTARIO MANITOBA
QUEBEC
17. Agr., Forest, Fish, 0.0365 0.4887 0.1049 0.0134
Fur (26,4) (11,6) (23,5) (23.6)
18. Metalic and Non- 0.0028 0.1593 0.0174 0.0011
Metalic Minerals, (68,16) (21,12 (55,15) (76,16)
Fuels, Coal
19, Food, Tobacco 0.0497 0.6694 0.1543 0.0200
(24,3) (6,64) (18,2) (25,5)
20. Rubbér, Chemicals 0.0335 0.2093 0.1345 0.0225
(28,5) (15,10) (20,3) 22,9
21, Leather, Textiles 0.0931 0.4952 0.1095 0.0300
(19,2) (10,5) (22,4) (21,2)
22. Wood, Furniture 0.0168 0.1632 0.0336 C.0051
(38,8) (20,11) (36,11) (48,9)
23. Pulp, Paper 0.0074 0.2397 0.0543 0,0061
(56,13) (13,8) (30,8) (43,10)
24, Printing, Mise. Mfg. 0.0092 0.1481 0.0501 0.0223
(51,10} (24,13) (33,9) (23,4}
25. Primary Metals 0.0060 0.0599 0.0278 0.0041
(61,14) (39,16) (64,12) (52,11)
26, Fabricated Metal Pro- 0.0307 0.2112 0.0627 0.0090
ducts, Machinery (29,6) (14,9) (29,7) (38,7)
27. Transportation Equip. 0.0074 0.1117 0.0223 0.0038
(55,12) (30,14) (49,14) (55,13)
28, Electrical Equipment 0.0087 0.0854 0.0248 0.0083
(52,11 (35,15) (46,13) (41,8)
29. Non-Metalic Mineral 0.0186 0.2800 0.0378 06.0026
Products (35,7) {12,7) (37,10) {62,14)
30, Petroleum Products 0.0132 1.1724 0.0662 0.0040
(44,9) (4,3) (26,6) (53,12)
31. Construction 0.0033 2.3247 0.0120 0.0015
(66,15) (2,2) (62,16) (71,15)
32, Tertiary 0.1641 46,1237 0.9137 0.0722
(12,1) (1,1 (4,1) (14,1)

|874



TABLE 7.2 (Continued)...

RECIPIENT REGIONS:

)]

(1) (2) »
Spillover to Region ) )
16 1-0 Sectors: ATLANTIC QUEBEC ONTARIO "MANTTOBA
ONTARIO
33, Agr., Forest, Fish, 0.0282 0.1784 0.1754 0.0130
Fur (31,6) (18,3) (14,8) (21,5)
34. Metalic and Non- 0.0016 0.0313 0.0456 0.0011
Metalic Minerals, (34,8) (53,15) (34,16) (77,16)
Fuels, Coal
35, Food, Tobacco 0.0294 0.1854 0.1743 0.0135
(30,5) (17,2) (16,10) (28,10)
36. Rubber, Chemicals 0.0389 0.1430 0.2128 0.0366
(25,3) (26,7) (13,7) (19,3)
37. Leather, Textiles 0.0341 0.1133 0.0650 0.0120
(27,.6) (29,9) (28,15) (37,12)
38. Wood, Furniture 0.0155 0.0384 0.0793 0.0079
(40,11) (48,14) (24,12) (43,13)
39, Pulp, Paper 0.0083 0.1470 0.1744 0.0128
(53,15) (25,6) (15,9) (22,6)
40, Printing, Misc. Mfg. 0.0132 0.1016 0.1677 0.0666
(45,13) (32,10) (17,11) (15,2)
41, Primary Metals 0.0265 0.1706 0.2468 0.0212
(33,7) (19,4) (9,5 (24,7)
42, Fabricated Metal Pro- 0.0536 0.1494 0.2922 0.0325
ducts, Machinery (22,2) (23,5) (8,4) (20,4)
43. Transportation Equip~ 0.0149 0.1327 0.0655 0.0164
ment (42,12) (27,8) (27,13) (26,8)
44. Electrical Equipment 0.0108 0.0457 0.0691 0.0143
(47,14) (46,13) (25,14) (27,9)
45. Non-Metalic Mineral 0.0180 0.0585 0.2284 0.0065
Products (36,9) (42,12) (12,6) (46,14)
46. Petroleum Products 0.0068 0.0167 0.7072 0.0030
{58,16) (65,16) (5,3 (57,15)
47. Construction 0.0159 0.0803 1.8409 0,0127
(39,10) (36,11) (2,2) {33,11)
48, Tertiary 0.1986 1.0141 /3.4903 0.1700
(10,1) (5,1) (1,1) (7,1)

RECIPIENT REGIONS:

(n (2) 3 (4)
Spillover to Region
16 I-0 Sectors: ATLANTIC QUEBEC ONTARIO MANITOBA
MANITOBA
49, Agr., Forest, Fish, 0.1043 0.5228 0.2329 0.5589
Fur (17,2) (8,2) (11,3 (3,3)
50. Metalic and Non- 0.0281 0.1523 1,0501 0.4256
Metalic Minerals, (32,3) (22,3) (3,1 (4,4)
Fuels, Coal
51, Food, Tobacco 0.0143 0.0947 0.0401 0.0825
(43,6) (33,5) (36,7) (10,8)
52. Rubber, Chemicals 0.0216 0.1040 0.1489 0.2706
: (34,4 (31,4) (19,4) (6,6)
5$3. Leather, Textiles 0.0108 0.0237 0.0168 0.0120
(48,8) (59,9) (56,12) (36,16)
54, Wood, Furniture 0.0126 0.0351 0.0297 0.0778
(46,7 (50,7) (41,8) (12,10)
55. Pulp, Paper 0.0022 0.0162 0.0134 0.0406
(72,13) (66,11) (60,14) (18,13)
56. Printing, Misc. Mfg, 0.0033 0.0186 0.0228 0,2953
(65,11) (63,10) (48,9) (5,5)
57. Primary Metals 0.0055 0.0341 0.0408 0.1257
(61,9) (52,8) (35,6) (8,7)
58. Fabricated Metal Pro- 0.0039 0.0112 0.0154 0,0427
ducts, Machinery (63,10) (71,13) (58,13) {17,12)
59. Transportation Equip- 0.0007 0.0099 0.0042 0.0122
ment - (79,16) (72,14) (77,16) (35,15)
60. Electrical Equipment 0.0012 0.0045 0.0044 0.0124
(77,14) (79,16) (76,15) (34,14)
61. Non-Metalic Mineral 0.0011 0.0055 0.0207 0.0779
Products (78,15) (78,15) (51,11) (11,9)
62. Petroleum Products 0.0027 0.0137 0.0213 0.0748
(70,12) (69,12) (50,10) (13,11)
63. Construction 0.0173 0.0882 0.1149 2.0164
(37,5) (34,6) (21,5) (2,2
64, Tertiary 0.1116 0.5924 0.6855 3.8226
(16,1) (7,1 (6,2) (1,1)

e
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Social Welfare Grants

The per capita local and spillover DII employment income effects
generated in each industry by a ten dollar per capita increase in social
welfare grants are presented in Table 7.3. These income effects which
accrue in each industry are varied. This variation in local and spill-
over income effects indicates that the regional allocation of federal
social welfare grants will alter the distribution of income between
industries and regions. Furthermore, this interindustry distribution of
employment income is unique. The size and rank of income effects in
individual industries genérated by social welfare grants differ between
grant recipients and between other types of grants; for example, health
grants., In this section, the per capita local and spillover income
effects of increased social welfare grants are discussed. These income
effects are compared with those generated by health grants. This com~
parison illustrates that social welfare grants generate unique local and
spillover income effects.

First, consider the local income effects induced by increased
social welfare grants. The size and rank of these local income effects
are varied. They range from a high of $11.29 per capita in the tertiary
industry of the Atlantic provinces to a low of $0.01 per capita in the
Manitoba electrical equipment industry. Furthermore, the magnitude of
these local income effects differs significantly from those induced by
other conditional grants. This difference emphasizes the uniqueness of
local income effects induced by social welfare grants.

Compare the per capita local-income effects generated by social

welfare grants and health grants on an industry-by-industry basis.



TABLE 7.3

PER CAPITA DII EMPLOYMENT INCOME EFFECTS IN I-0.SECTORS INDUCED BY

A TEN DOLLAR PER CAPITA INCREASE IN CONDITIONAL SOCIAL WELFARE GRANTS,

1965

1.

2.

7.

9.

10.

1.

12.

13.

14,

15.

16.

Spillover to Regions
16 1-0 Sectors:

ATLANTIC

Agr., Forest, Fish, Fur

Hetalic and Non-Metalic
Minerals, Fuels, Coal

Food, Tobacco

Rubber, Chemicale

Leather, Textiles

Wood, Furniture

Pulp, Paper

Printing

Primary Metals

Fabricated Metal Products,
Machinery

Tiansporta:ton Equipment

Electricrl Cquipment

Non-Metalic Mineral
Products

Petroleum Products

Construction

Tertiary

RECIPIENT REGIONS:

(1) (2) 3 (O]
ATLANTIC QUEBEC ONTARIO MANITOBA
1.2304 0.0693 0.0300 0.0088

(2,2) (15,2) (31,3) (39,2)
0.1509 0.0294 0.0334 0.0021
(10,8) (33,4) (28,2) (66,9)
0.7577 0.0430 0.0163 0.0060
(3,3) (24,3) (43,4) (47,3)
0.0630 0.0036 0.0059 0.0030
(20,14) (72,15) (67,11) (58,6)
0.1373 0.0087 0.0042 0.0026
(12,10) (56,11) (70,12) (61,7)
0,1458 0.0115 0.0071 0.0012
(1,9 (51,9) (60,8) (73,14)
0.0951 0.0100 0.0089 0.0022
(16,11) (54,10) (54,6) {64,8)
0.5066 0.0121 0.0035 0.0017
(4,54) (48,8) (73,15) (69,12)
0.0816 0.0087 0.0060 0.0032
(19,13) (57,12) (66,10) (56,5)
0.0929 0.0071 0.003% 0.0011
(17,12) (60,13) (71,13} (78,15)
0.4100 0.0278 0.0097 0.0040
(5,% (37,5 (53,5) (54,4)
0.0444 0.0027 0.0019 0.0015
(22,15) (73,16) (79,186) (72,13)
0.0220 0.0061 0.0038 0.0001
(31,16) (63,14) (72,14) (79,16)
0.3760 0.0205 0.0078 0.0017
(6,6) (40,7) (56,7) (67,10)
0.3728 0.0228 0.006% 0.0017
%)) (39,6) (64,9) (68,11)
11.2927 0.7218 0.1564 0.0402
(1,1) 2,1 0,1) A~ (19,1)

17.

18.

19.
20.
21.
22.
23.
2,
25,
26,
27.
28.
29.
30.
3.

32.

Spillover to Reglons
16 1-0 Sectors

QUEBEC
Agr., Forest, Fish, Fur

Metalic and Non-Metalic
Minerals, Fuels, Coal

Food, Tobacco

Rubber, Chemicals

Leather, Textiles

Wood, Furniture

Pulp, Paper

Printing, Misc. Mfg.

Primary Metals

Fabricated Metal Products,
Machinery

Transportation Equipment

Electrical Equipment

Non-Metalic Minersl
Products

Petrcleun Products

Construction

Tertiary

RECIPIENT REGIONS:

1) (2) (3) (%)
ATLANTIC QUEBEC ONTARIO MANITOBA
0.0396 0.1169 0.0563 0.0139

(25,4) (13,7) (22,5) (32,5)
0.0019 0.1972 0.0550 0.0012
(72,16) (6,3) (23,6) (74,16)
0.0621 0.1556 0.0707 0.0223
(21,3) {7,4) (18,3) (24,3)
0.0154 0.1073 0.1064 0.0132
(36,6) (14,8) (14,2) (33,6)
0.1057 0.1284 6.0639 0.0366
(15,2) (11,5) {20,4) (20,2)
0.0117 0.0596 0.0283 $.0059
(43,8) (18,11) (33,11) (68,10)
0.0072 0.0428 0.0294 0.0057
(53,12) (25,13) (20,10) (51,11)
0.0094 0.0610 0.0336 0.0162
(45,9) (17,10) (27,8) (26,4)
0.0050 0.0187 0.0145 0.0049
(59,13) (43,15) 47,13) (52,12)
0.0241 0.0641 0.0348 0.0196
{29,5) (16,9) (26,7) (38,7
0.0079 0.0289 0.0135 0.0071
(51,10) (34,14) (48,14) (44,9)
0.0075 0.0157 0.0118 0.0086
(52,11) (44,16) (50,15) (40,8)
0.0048 0.1228 0.0311 0.0022
{61,14) (12,6) (30,9) (65,14)
0.0130 0.0517 0.0227 0.0038
(41,7) (19,12) (37,12) (55,13)
0.0031 0.6831 0.0073 0.0015
{65,15) (3,2) (58,16) (71,15)
0.1569 0.8973 0.5355 0.0717
(9%,1) (L,1) - (3,1) (12,1)

%t



TABLE 7.3 (Continued)...

33.

34,

3s.

36.

37,

38.

39.

40

41.
42,

43

4h,

45,

46.

&7

48.

Spillover to Regions
16 I-0 Sectors

ONTARIO
Agr., Forest, Fish, Fur
Metalic and Non-Metalic
Minerals, Fuels, Coal
Food, Tobacco
Rubber, Chemicals
Leather, Textiles
Wood, Furniture
Pulp, Paper
Printing, Misc. Mfg.
Primary Metals
Fabricated Metal Products,
Machinery
Transportation Equipment
Electrical Equipment
Non-Metalic Mineral
Products
Petroleum Products

Construction

Terciary

RECIPIENT REGIONS:

(1) (2) (3 %)
ATLANTIC QUEBEC ONTARIO MANITOBA
0.0370 0.0403 0.0571, 0.0148

(27,5) (27,7) (21,11) (31,10)
0.0012 0.0435 . 0.3171 0.0011
(75,16) (23,5) (6,3 (77,16)
0.0414 0.0397 6.0473 0.0159
(24,3) (28,8) (25,12) (28,7)
0.0187 0.0478 0.1100 0.0212
(44,7) (20,2) (13,8) (25,6)
0.0391 0.0300 0.0330 0.0150
(26,4) (32,10) (29,13) (29,8)
0.0102 0.0149 0.0681 0.0079
(46,11) (45,14) (19,10) (42,13)
0.0080 0.0279 0.0928 0.0117
(50,13) (36,12) (16,9) (37,12)
0.0139 0.0418 0.1179 0.0469
(39,10) (26,6) 12,7 (16,2)
0.0225 0.0472 0.1217 0.0267
(30, 6) (21,3) (11,6) (23,5)
0.0427 0.0468 0.1531 0.0361
(23,2) (22,4) (10,5) (22,4)
0.0167 0.0346 0.0254 0.0431
(35,8) (30,9) (34,14) (17,3
0.0092 0.0117 0.0250 0.0149
(46,12) (50,15) (36,15) (30,9)
0,0060 0.0204 0.1882 0.0057
(57,15) (41,13) 7,4) (50,14)
0.0069 0.0048 0.0225 0.0026
(54,14) (65,16) (38,16) (62,15)
0.0145 0.0279 1.2893 0.0129
(38,9) (35,11) 2,2 (34,11)
0.1772 0.3548 1.5853 0.1718
(8,1) (4,1) (1,1) (5,1)

49,

50,

si.

52.

53.

55.

56,

57.

58,

59.

60.

61.

62,

63.

64

Spillover to Reglons
16 1-0 Sectors

MANITOEA
Agr., Forest, Fish, Fur
Metalic and Non-Metalic
Minerals, Fuels, Coal
Food, Tobacco
Rubber, Chemicals
Leather, Textiles
Wood, Furniture
Pulp, Paper
Printing, Misc., Mfg.
Primary Metals
Fabricated Metal Products,
Machinery
Transportation Equipment
Electrical Equipment
Non-Metalic Mineral
Products
Petroleum Products

Construction

Tertiary

RECIPIENT REGIONS:

(1) (2) (3) (%)
ATLANTIC QUEBEC CONTARIO MANITOBA
0.1164 0.1309 0.0966 0.5616

(13,1 (4,1) (15,3) (3,3
0.0266 0.1526 0.3790 0.3845
(28,3 (10,3) (4,1) (4,6)
0.0190 0.0242 0.0175 0.1077
(32,4) (8,2) (41,8) 9,8)
0.0145 0.0391 0.0862 0.1243
(37,6) (38,6) (17,4) (8,7)
0.0126 0.0062 0.0080 0.0162
62,7 (62,10) (55,11) (27,15)
0.0085 0.0112 0.0183 0.0797
(48, 8) (52,7 (39,6) (11,9)
0.0024 0.0043 0.0071 0.0408
(69,13) (68,12) (61,13) (18,14)
0.0034 0.0075 0.0114 0.1975
(64,11) (59,9) (51,10) (5,5)
0.0049 0.0109 0.0179 0.1649
(60,9) (53,8) 40,7) (7,6)
0.0035 0.0040 0.0070 0.0559
(63,10 (69,13) (62,4) (15,12)
0.0007 0.0027 0.0019 0.0364
(79,16) (74,14) (17,19 (21,13)
0.0010 0.0014 0.0019 0.0127
(77,14) (79,16) (78,16) (36,16)
0.0010 0.0019 0.0167 0.0589
(78,15) (77,15) 62,9) (14,11)
0.0028 0.0046 0.0072 0.0647
(67,12) (66,11) (59,12) (13,10)
0.0179 0.0320 0.0503 2.0549
(34,5) (31, 5) (24,5) (2,2)
0.1150 0.2096 0.3213 3.2423
(14,2) (5,1) (5,2) 1,1

9%z



TABLE 7.3 (Continued)...

65.

66.

67.

63.

69.

70.

71.

72,

73.

74,

75.

76,

77.

78.

79,

80.

Spillover to Regions
16 1-0 Sectors

Agr., Forest, Fish, Fur

Metalic and Non-Metalic
Minerals, Fuels, Coal

Food, Tobacco

Rabber, Chemlcals

Leather, Textiles

Wood, Fumiture

Pulp, Paper

Printing, Misc. Mfg.

Primary Metals

Fabricated Metal Products,
Machinery

Transportation Equipment

Electrical Equipment

Non-Metalic Mineral
Products

Petroleum Products

Construction

Tertiaxy

RECIPIENT REGIONS:

(1) (2) (3 )
ATLANTIC QUEBEC ONTARIO MANITOBA
0.0134 0.0203 0.0253 0.0129

(40,2) (42,2) (35,2) (35,2)
0.0068 0.0118 0.0150 0.0068
{55,5) (49,5) (46,5) {46,6)
0.0083 0.0129 0.0162 0.0082
(49,4) (47,4) (44,3) (41,3)
0.0000 0.0000 0.0000 0.0000
(£0,16) (80,16) (80,16) (80,16)
0.0088 0.0130 0.01564 0.0079
47,3 (46,3) (45,6) (43,4)
0.0015 0.0023 0.0030 0.0015
(73,13) (75,13) (75,14) (70,12)
0.0026 0.0046 0.0061 0.0028
(68,10) (67,10) (65,10) (59,11)
0.0058 0.0096 0.0125 0.0068
(58,7 (55,6) (49,6) (45,5)
0.0023 0.0036 0.0049 0.0024
(71,12) (71,12) (68,11) (73,13)
0.0060 0.0080 0.0104 0.0058
(56,6) (78,7) (52,1 €49,7)
0.0039 0.0064 0.0074 0.0046
(62,8) (61,8) (57,8) (53,8)
0.0024 0.0037 0.0048 0.0026
(70,11) (70,11) (69,12) (60,12)
0.0011 0.0023 0.0033 0.0012
(76,15) (76,14) (74,13) (76,15)
0.0012 0.0017 0.0022 0.0012
(74,14) (78,15) (76,15) (75,14)
0.0031 0.0051 0.0066 0.0031
(66,9} (64,9) (63,9 (57,9
0.0881 0.1400 0.1785 0.0897
(18,1) 3,0 (8,1) (10,1)

L%e
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In general, increases in sociél welfare grants induce local income
effects which are less than .those induced by increased health grants.
Furthermore, the regional order of approximately 20 percent of the local
income effects generated by social welfare grants differ significantly
from the regional order of the local effects induced by health grants.
For example, the construction industry in the Atlantic provinces receives
the seventh largest increase in local employment income, $0.37 per capita,
as social welfare grants are increased by ten dollars per capita. An
equal increase in health grants to the Atlantic provinces generates
additional local employment income of $1.88 per capita in this industry.
This latter income effect is the second-largest local income effect
induced by this health grant. These local income effects indicate the
unique magnitude and regional rank of DII employment income induced by
increased social welfare grants. The level of regional income and the
interindustry distribution of additional employment income. is altered

by substituting social welfare grants for health grants.

Second, consider the per capita spillover income effects induced
by increased social welfare grants. These spillovers, like the local
income effects vary significantly between industries. In addition, the
spillover effects induced by social welfare grants are unique. These
spillover effects range from a high of $0.72 per capita, which is
generated in the Atlantic provinces' tertiary industry by the grant to
Quebec, to a low of zero in the rubber and chemical industry of the United
States. As in the case of local income effects, spillover employment
income effects from social welfare grants are smaller, in general, than

spillovers generated by health grants. However, the regional order of
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these spillover effects is not altered significan;ly from spillovers
induced by health grants. The changes in the regional order and magni-
tude of spillover effects which do occur are specific to a particular
industry and grant. For example, consider the spillovers generated in
the Ontario metallic and non-metallic minerals, fuels, and coal industry.
Both health and social welfare grants to Manitoba induce a per capita
spillover which is ranked 77th interregionally and 16th regionally. The
value of these spillovers induced by .both health,aqd social welfare grants
is $0.0011. Alternatively, spillovers in this industry generated by
health and social welfare grants to Quebec induce spillovers which are
interregionally ranked 53rd and 23rd, respectively, and regiomally rénked
15th and 5th, respectively: Thevalues of these health and social welfare
induced spillovers are $0.031 and $0.044, respectively. In general, the
spillover employment income effects which are generated by social welfare
grants are unique.

The estimated per capita local and spillover employment income
effects of social welfare grants are varied. Thus, the regional alloca-
tion of federal social welfare grants will alter the regional distribution
of employment income directly through the local income effects and
indirectly through the spillover income effects. Furthermore, tPe indus-~
trial distribution of employment income which results from this alloca-
tion of social welfare grants is unique. This uniqueness is a result of
the differential fiscal response of regional governments to increased
conditional grants and the industrial composition of this increased
regional government program expenditure, These differences are high-
lighted in a comparison of the income effects which are generated by

increased social welfare grants and health grants.
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Education Grants

In this section the per capita local and spillover employment
income effects induced by a .ten dollar per capita increase in education
grants are discussed. These income effects are presented in Table 7.4.
Both local and spillover income effects exhibit variation between indus-
tries. As in the case of other grants, this varjiation exists between
different industries located in the same region and the same industries
located in different regions. In.addition, these income effects are
uniquely determined by the ten dollar per capita increase in education
grants.

First, consider the local employment income effects which are
induced by increased education grants. As in the case of other conditional
grants, the largest per capita local income effects occur, in general, in
the tertiary industries. This large income effect in the tertiary indus-
try represents the large wage value-added component in this industry.

For example, the largest of these income effects is $12.36, which occurs
in the tertiary industry of the Atlantic provinces. This income effect
is in contrast to the per capita local effect which occurs in the non-
metallic mineral products industry, $0.019, and which is the smallest
local effeet in the Atlantic provinces induced by the increased education
grant. Similarly, the other three regions experience a large variation
in local employment income accruing to individual industries. The
variation in local income effects generated in different industries
located in the same region is significant.

Second, consider the per capita spillover income effects of

-

increased education grants. As in the case of local income effects



TABLE 7.4

PER CAPITA DII EMPLOYMENT INCOME EFFECTS IN I-0O SECTORS INDUCED BY
A TEN DOLLAR PER CAPITA INCREASE IN CONDITIONAL EDUCATION GRANTS, 1965

10,

11,

12,

13,

14,

15,

16.

Spillover to Regions RECIPIENT REGIONS: Spillover to Regions RECIPIENT REGIONS:
16 I-0 Sectors 16 I-0 Sectors
(1) (2) 3) (4) . ) 2) (3) ()
ATIANTIC ATIANTIC QUEBEC ONTARIO MANITOBA UEBEC ATIANTIC - QUEBEC ONTARIO MANITOBA
Agr,, Forest, Fish, Fur 0,9483 0.1047 0,0230 0.0104 17, Agr., Forest, Fish, Fur 0.0314 0.4112 0.0513 0.0165
- (2,2) (27,2) (31,2) (39,2) , (25,4) (9,6) (17,3) (32,5)
Motalic and Non-Metalic - 0.1439 0.0239 0,0115 0.0021 18. Metalic and Non-Metalic 0.0016 0.0465 0,0136 0.0012
Minerals, Fuels, Coal (10,9) (52,6) (48, 4) (65,9) Minarals, Fuels, Coal (72,16) (40, 16) (46,14) (76,16)
Food, Tobaceco 0,5984 0.0687 0.0107 0.0070 19, Food, Tobacco 0,0494 0.5814 0,0369 0.0260
‘ (4,4) (33,3) (50,5) 47,3 19,3) 6,3) (22,6) (22,3)
Rubber, Chemicals 0,0367 0.0035 0.0007 0.0035 20. Rubber, Chemicals 0,0111 0.1244 0,0237 0.0159
‘ (23,15) (78,15) (79,16) (60,6) (41,7) (22,12) 29,7) (33,6)
Leather, Textiles 0.0973 0.0140 0,0032 0.0015 21, Leather, Textilesa 0,0770 0.4479 0,0437 0.0217
(12,10) (62,11) (72,12) (73,13) 17,2) (8,4) (19,4) (25,4)
Wood, Furniture 0.1547 0.0159 0.0041 0.0014 22. Wood, Furniture 0.0115 0.2183 0.0206 0.0067
(8,8) (60, 10) (68,11) (74,14) . (39,6) (14,9) (33,8) (48,10)
Pulp, Paper 0,0648 0.0221 0,0140 0.0030 23, Pulp, Paper 0, 0057 0.0799% 0, 0646 0.0080
(18,12) (53,7) (45,3) (63,7) (56,12) (30,13) (14,2) (44,9)
Printing, Misc, Mfg. 0.7241 0.0103 90,0019 0.0039 24, Printing, Misc, Mfg, 0,0086 0.3317 0,012 0.0413
3,3 (71,13) (75,14) (57,4) (46,9) (12,79 - (34,9) (14,2)
Primary Metals 0,0449 0.0220 0.0066 0.0028 25, Primary Metals 0.0043 0.0477 0.0179 0.0047
(21,14) (54,8) (61,7) (64,8) (60,13) (39,15) (37,11) (53,12)
Fabricated Metal Products, 0.0843 0.0129 0,0058 0.0010 26, Fabricated Metal Products, 0.0235 0.2566 0,0412 0.0193
Machinery (15,11) (64,12) (64,8) (78,15) Machinery (28,5} (13,8) (21,5) (40,8)
Trangportation Equipment 0.4558 0.0577 0,0071 0.0n35 27, Transportation Equipment ) C.0074 0.2171 0.0109 0.0052
(5,5) (36,4) (58,6) (58,5) (50,11) (15,9) (49,15) (:1,11)
Electrical Equipment 0,0476 0.0050 00021 0.0018 28, Electrical Equipment 0.0076 0.0607 0,0145 0.106
. (20,13) (75,14) (74,13) (69,12) (49,10) (35,14) (42,12) (38,7
Noa-Metalie Miveral 0.0186 0.0011 0,0011 0.0001 29, Non-Metalic Mineral 0,0041 0.1273 0.0192 0.0017
Yroducts (31,16) (79,16) (78.15) (79,16) Products (61,14) (21,11) (35,10) (70,14)
Petroleum Products 0,3158 0.0261 0, 0053 0.0020 30, Petroleum Products 0,0107 0.1796 0,0143 0.0044
(7,7) (51,5) (65,9) (66,10) 42,8) (16,10) (43,13) (54,13)
Construction 0,3801 0.0163 0,0041 0.0019 31, Construction 0,0025 1.7802 0.0040 0.0017
: (6,6) (57,9) (67,10) (68,11) (66,15) (2,2 (69,16) (71,15)
Tertiary 12,3613 0.392¢4 0.0993 0.0470 32, Tertlary 0.1259 5.9830 0,2109 6.0799
(L,1) (10,1) 1,1y (16,1) : (11,1) 1,1 ,1) (13,1)
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TABLE 7.4 (Continued)...

65,

66,

67,

68,

69,

70,

1,

72,

73,

74,

5.

76,

77,

78,

79,

80,

Spillover to Regions
16 I-0 Sectors

L,S,A,

Agr,, Forest, Fish, Fur

Metalic and Non-Metalic
Minerals, Fuels, Coal

Food, Tobacco

Rubber, Chemicals

Leather, Textiles

Wood, Furniture

Pulp, Paper

Printing, Misc, Mfg,

Primary Metals

Fabricated Metal Products,
Machinery

Transportation Equipment
Electrical Equipment
Non-Metalic Mineral

Products

Petroleum Products

Construction

Tertiary

RECIPIENT REGIONS:

(1) ) 3) (%)
ATLANTIC QUEBEC ONTARIO MANITCBA .
0.0118 0.0668 0,0299 0.0170
(38,2) (34,2) (25,2) (31,2)
0.0061 0.0352 0,0165 0.0089
(53,5) (46,5) (40,5) (42,6)
0,0074 0.0427 0,0186 0.0109
(51,4) (45,4) (36,3) (37,4)
0,0000 0.0000 0,0000 0.0000
(80,16) (80,16) (80,16) (80,16)
0.0076 0.0435 0,0176 0.0101
(48,3) (43,3) (38,4) (41,5)
0,0013 0.0078 0.0036 0.0020
(73,13) (72,13) (70,13) (67,13)
0,0023 0.0142 . 0,0098 0.0039
(68,10) (61,10) (53,8) (56,10)
0, 0052 0.0344 0, 0140 0.0110
7,71 (47,6) (44,6) (36,3)
0,0021 0.0120 0,0067 0.0030
(70,12) (68,12) (60,11) (62,12)
0,0057 0.0281 0,0129 0.0075
(54,6) (48,7) 47,7) 45,7 -
06,0036 0.0264 0.0085 0.0053
(62,8) (49,8) (54,9) (50,8)
0,0022 0.0129 0.0058 0.0035
69,11) (65,11) (63,12) (59,11)
0.0010 0.0062 0,0035 0.0014
(77,15) (73,14) (71,14) (75,15)
0.0011 . 0.0058 0,0026 0.0016
(74,14) (74,15) (73,15) (72,14)
0.0027 0.0161 0,0085 0.0042
(65,9) (58,9) (55,10) (55,9)
0.0786 0.4648 0.2101 0.1207
(16,1) 1,0 6,1) (10,1)

€62
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induced by increased education grants, these spillovers vary dramatically
between industries and regions. This variation in spillovers indicates
that the regional allocation of .education grants has an important impact
on the industrial distribution of employment income. Furthermore, the
industrial distribution of employment income is altered as gducation
grants are substituted for other conditional grants. This situation
arises because education grants induce DII employment income effects of
unique rank and size. The largest of these spillover income effects of
education grants, $0.91, is generated in the Ontario tertiary industry
by the grant to Quebec. In contrast; the smallest, non-zero spillover
which is generated by education grants, $0.0001, is induced in the
Manitoba non-metalic mineral products industry by the education grant to
the Atlantic provinces.

The uniqueness of spillover income effects generated by education
grants is illustrated in the comparison of these income effects with those
generated by the other two conditional grants. In general, a ten dollar
per capita increase in the health grants to the Atlantic provinces,
Quebec, and Ontario generates larger per capita spillover income effects
than does an equivalent increase in the other conditional grants. In
contrast, the largest spillovers from Manitoba to the other regions tend
to be generated by the education grant to Manitoba. Greater diversity
is apparent in the ranking of the second and third largest spillovers
generated by conditional grants. In the Atlantic provinces and Ontario,
social welfare grants induce greater spillovers than do equivalent educa-
tion grants. This general pattern is reversed for Quebec. Education

grants to Quebec induce greater spillovers than do social welfare grants
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to this region. Alternatively, no general pattern of spillovers is
dominant for' equivalent health and social welfare grants to Manitoba.
The regional rank of the spillover income effects induced by
increased education grantsdiffersoniy slightly from the ranking of
spillovers induced by the otherfcoﬁditional grants. These differences
in the order and the magnitude of local and spillover income effects
indicate the extent to which employment income can be redistributed
between industries. This redistribution is accomplished through sub-
stituting education grants for health or social welfare grants. These
variations in the interindustry local and spillover income effects of
federal conditional grants to different regional governments may be
attributed to three factors:
1. each regional government exhibits a different fiscal
response to each conditional grant;
2. the industrial composition of each regional government's
final demand expenditure is different; and
3. the wage value-added differs between industries in the

same region and between the same industries in different

regions.

7.2.3. Conclusion

The interindustry variation in the DII employment income effects
illustrates the diverse impact of federal equalization payments and con-
ditional grants. This diverse impact indicates the extent to which the
federal government can pursue a select granting policy designed to attain
a specific interindustry distribution of employment income. The income

effects of federal grants can be directed toward altering:
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1. the per capita employment income accruing to a specific

industry in all regions;

2. the per capita employment income accruing to all

industries located in a specific region; or

3. the per capita employment income accruing to a specific

industry in one region.
For example, a ten dollar per capita increase in the equalization payment
to Quebec generates a larger aggregate employment income effect in the
construction industries than equivalent per capita increases in equaliza-
tion payments to other regions. This grant, however, maximizes the spill-
over to the United States. Alternatively, if the federal government
wishes to maximize the per capita employment income accruing to the
tertiary industry in the Atlantic provinces gggtthe non-metallic mineral
products indusiry in Ontario for a given per capita increase in equaliza-
tion payments, the appropriate policy is to allocate this increase in
equalization payments to the Atlantic provinces.

In general, the scope for specific employment income distribution
policies employing equalization payments and conditional grants is:broad.
This scope for various employment income distribution policies reflects
the large variation in local and spillover employment income effects
generated by equalization payments.

The estimates of employment income effects presented in this
section indicate that local and spillover income effects generated by
equalization payments and conditional gfants are not equal in all indus-
tries or regions. In addition; these income effects may vary in accor-

dance with the region receiving the grant. In the next section,
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estimates of the employment income effects of equalization payments and
conditional grants are presented at a more aggregate level. Local and
spillover income effects are discussed on a regional basis rather than

the industry level presented in this section.

7.3 The Regional Distribution of Employmerit Income

The interindustry distribution of employment income discussed in
Section 7.2 provides an industry-by-industry account of the local and
spillover employment income effects of equalization payments and three
conditional grants. This detailed account of the employment income
effects generated in a region is aggregated to obtain the regional income
distribution effects of federal grants. These income effects indicate
the extent to which the benefits from federal grants accrue to recipient
and non-recipient regions.

In this section, the regional distribution of employment income
effects induced by increased equalization payments and three conditiomnal
grants, health grants, social welfare grants, and education grants, are
presented. Three per capita local and spillover income effects are
reported for each grant:

1. the initial income effect;

2. the IDI income effect; and

3. the IDIT income effect.

The regional income distribution effects of a ten dollar per capita
increase in equalization payments and conditional grants are reported in

Sections 7.3.1 and 7.3.2, respectively.



258

7.3.1 Equalization Payments

In this section, the per capita local and spillover income
effects of a ten dollar per capita increase in equalization payments are
reported. These income effects indicate the extent to which recipient
and non-recipient regions benefit from increased equalizgtion payments.
The dominant pattern of the regional spillovers indicates that Ontario
receives the greatest spillovers. The local income effect exceeds the
spillover effects of the grant.

The employment income effects of a ten dollar per capita increase
in equalization payments to the Atlantic provinces, Quebec, and Manitoba8
are reported in Table 7.5. Three income effects are reported for each
payment. For each income effect, the local and spillover effects are
presented. In Table 7.5, columns indicate recipient regions and rows
identify the regions where income is generated. Thus, reading down the
first column of the table identifies the increase in per capita employment
income in each region and in the four Canadian regions as a whole for a
ten dollar per capita increase in the equalization payment to the Atlantic
provinces. The increase in each region is further decomposed into three
income effects while the Canadian total is reported for the IDI and IDII
income effects only. Entries in the fourth column of the table indicate
the interregional distribution of income resulting from increased equaliza-
tion payments to the three recipient regions. These estimates of income
equal the sum of the first three entries in a row and indicate the employ-
ment income which accrues in each region as equalization payments are
increased simultaneously in the four Canadian regions. The greatest

income effect due to the ten dollar per capita increase in equalization
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TABLE 7.5

TEN DOLLAR PER CAPITA INCREASE IN EQUALIZATION PAYMENTS, 1965

Recipient of Grant

Spillover Aggregate
to Atlantic Quebec Manitoba Income
Initial

Atlantic 1.34 0.0 0.0 1.34
Quebec 0.0 2.39 0.0 2,39
Ontario 0.0 0.0 0.0 0.0

Manitoba 0.0 0.0 4.17 4,17
United States 0.0. 0.0 . 0.0 0.0

Initial 4+ Direct + Indirect (IDI)
Atlantic 3.98 0.10 0.01 4.09
Quebec 0.07 4.70 0.03 4.80
Ontario 0.10 0.39 0.08 0.67
Manitoba 0.03 0.16 5.64 5.83
United States 0.01 0.02 0.004 0.03
Canadian Total 0.58 1.13 0.40 2.11
Initial + Direct + Indirect + Induced (IDII)

Atlantic 6.85 0.38 0.02 .7.25
Quebec 0.21 6.03 0.05 6.29
Ontario 0.23 0.89 0.11 1.23
Manitoba 0.12 0.55 5.83 6.50
United States 0.08 0.31 0.04 0.43
Canadian Total 0.89 1.82 0.43 2.88




260

payments occurs in the recipient region. This pattern of local and spill-
over income effects is consistent for all three income effects. Each of
these per capita income effects is now considered.

The greatest initial income effect, $4.17, occurs in Manitoba.
This relatively large initial income effect reflects:

1. the Manitoba government's response to changes in equaliza-

tion payments; and |

2. the large wage value-added component in Manitoba's programs.

Similarly, the order of local IDI income effects reflects the
order of the initial income effects. For example, the largest IDI income
effect, $5.64, occurs in Manitoba while the smallest IDI effect, $3.98,
is reported for the Atlantic provinces. This ranking of local and IDI
income effects is in contrast to the ranking of the IDII income effects.
The greatest local IDII income effect induced by increased equalization
payments occurs in the Atlantic provinces, $6.85. Alternatively, the
smallest local IDII income effect from. these payments occurs in Manitoba,
$5.83. These changes in the ranking of IDI and IDII employment income
effects reflect the order of the local grant multipliers (Table 7.5).

Consider the grant multipliers. Two grant multipiers are calcu-
lated and presented in Table 7.6: the multiplier without induced income
effects, and the multiplier with induced income effects. These grant
multipliers measure the additional local employment income which is
generated from each additional dollar of initial plus direct employment
income created in the region by increased equalization payments.9 The
grant multiplier without induced effects for the Atlantic provinces is

1.36 compared to 1.23 in Quebec, and 1.13 in Manitoba. The same order



261

TABLE 7.6

LOCAL GRANT INCOME MULTIPLIERS IN EACH REGION

FOR FOUR FEDERAL GRANTS, 1965

Recipient Income Multiplier Income Multiplier
Region Without Induced Effects With Induced Effects
Equalization Payments
Atlantic 1.36 2.35
Quebec 1.23 1.58
Manitoba 1.13 1.17
Conditional Health Grants

Atlantic 1.78 2.68
Quebec 2.17 2.89
Ontario 1.41 1.52
Manitoba 1.35 1.40

" Conditional Social Welfare Grants
Atlantic 1.18 1.71
Quebec 1,37 1.6Q
Ontario 1.48 1.61
Manitoba 1.31 1.35

Conditional Education Grants

Atlantic 1.28 2.15
Quebec 1.13 1.35
Ontario 1.24 1.39
Manitoba 1.18

1.23
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is observed for the income multipliers with induced effects: 2.35 in the
Atlantic provinces; 1.58 in Quebec; and 1.17 in Manitoba, These multi-
pliers reflect the regional government expenditure and the industrial
composition of expenditure generated by increases in equalization payments.
For example, in the Atlantic provinces, the major increase in expenditure
is on a program with a small wage value-added component, transportation-
communication. This is evident in the small initial income effects
observed in the Atlantic provinces. Thus, the additional expenditure

in the Atlantic provinces is made primarily on produced inputs rather
than on primary inputs. This small initial income effect is reflected

in the relatively small IDI income effect for the Atlantic provinces.

The small IDI income effect in ‘the. Atlantic provinces appears to be the
result of a small initial income effect rather than a small grant multi-
plier. The relatively large multiplier with induced effect for the
Atlantic provinces is manifested in the IDII income effect for .this region.
The Atlantic provinces have both the largest IDII income effect and the
largest grant multiplier with induced effects. These income effects and
multipliers for the Atlantic provinces are in contrast with those for
Manitoba. The Manitoba govermment allocates a large proportion of its
increased equalization payment to programs with large wage value-added
components; for example, social welfare and other programs. Thus, the
initial income effect in Manitoba is relatively large and is dominant

in the large IDI income effect despite the relatively small grant
multiplier for Manitoba. However, the small multiplier with induced
effects in Manitoba is apparent in the low ranking of IDII income effects

for this region. .Thus, the influence of the initial income effect is
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outweighed by the grant multiplier effects in these two regions.

Consider the per capita spillover income effects due to the ten
dollar per capita increase in equalization payments. These spillovers
range from a high of $0.89 in Ontario to a low of $0.004 in the United
States. The largest per capita spillovers are generated by payments to
Quebec. Furthermore, the largest spillover to the United States, $0.31,
is induced by the payments to Quebec. The smallest spillovers are
generated by increased equalization payments to Manitoba. The major
recipient of these spillover effects is Ontario. The values of the
largest spillovers from each region, the IDII income effects, are $0.23
from the Atlantic provinces, $0.89 from Quebec, and $0.11 from Manitoba.
These spillovers appear to reflect Ontario's industrial base and dominance
in interregional trade.

Estimates of the aggregate per capita income effects, which include
both the local and spillover income effects of these payments to a region,
are presented in column 4 of Table 7.5, These aggregate income effects
indicate the benefits accruing to a region for an increase in the equali-
zation payments to all regions. The largest aggregate income effect,
$7.25, occurs in the Atlantic provinces, and the smallest in a recipient
region, $6.29, appears in Quebec. For these recipient regions, the
local and aggregate income effects are less than the initisl increase in
equalization payments., This increase in per capita income is due
primarily to a local income effect rather than spillover effects from
other regions. In the two non-recipient regions, the aggregate IDII
income effects are much smaller, $1;23 and $0.43 for Ontario and the

United States, respectively.
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In addition, the impact of an increase in equalization payments
to each region on the per capita IDI and IDII employment income in the
four Canadian regions as a whole is presented in Table 7.5. These total
income effects are labelled '"Canadian total".10 From these estimates,
it appears that the equalization payment to Quebec has the greatest impact
on per capita IDI and IDII employment income in Canada, $1.13 and $1.82,
respectively. The smallest impact:is registered for the payment to
Manitoba. The equalization payment to Manitoba has the effect of increasing
per capita IDI and IDII employment income in Canada by $0.40 and $0.43,
respectively. These differences in per capita income effects are
attributed to the differences in total equalization payments to Quebec
and Manitoba which are implied by a ten dollar per capita increase in the
grant.

In summary, the results in Table 7.5 can be interpreted as
follows. Uniform per capita increases in equalization payments have a
significant influence on the level of income accruing to labour in each
region. This additional income generated in a region originates from
two sources: the local income effect and the spillover income effect.
Differential local income effects are observed for each equalization
payment. Thus, part of the variation in income generated in the
recipient region is the result of unique local income effects in each
region. In addition, an increase in the equalization payment to one
region induces a simultaneous increase in the incomes of all other
regions. These spillover income effects are not uniform for all

equalization payments. Each grant produces a unique pattern and level of
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spillovers. Combined with the differential local income effects, these
spillovers indicate that significant changes in the regional distribu-
tion of employment income are effected.

The differential regional income effects of equalization payments
indicate the scope for attaining the regional income distribution objec-
tives defined by the federal government. They demonstrate the efficacy of
a regionally discriminating allocation of per capita equalization payments
as a means of obtaining these federal objectives. For example, if the
federal government wishes to maximize the increase in per capita income in
Canada without regard for the regional distribution of these increases,
per capita increases in equalization payments should be greatest in the
Atlantic provinces. However, this allocation of equalization payments
does not minimize the spillover effects of each ten dollar per capita
increase in equalization payments. Spillovers from equalization pay—
ments are minimized if the grants are directed toward the Manitoba govern-
ment. The Manitoba govermment responds to the increased grant by
increasing expenditure on programs with high wage value-added components.
This response is evidenced by the large initial income effect. Alterna~
tively, an objective of minimizing the differential regiomal per capita
income generated by each ten dollar per capita increase in equalization
payments is facilitated by larger increases in the payments to Quebec.
However, this allocation of equalization payments maximizes spillovers
to the United States. Finally, the largest increase in per capita IDI
and IDII employment income in "all of Canada" is generated hy the

increased equalization payment to Quebec.
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Estimates of the interregional income generated by a ten dollar
per capita equalization payment.to.the Atlantic provinces, Quebec, and
Manitoba indicate that these grants have selective regional income dis-
tribution effects. The equalization payments are redistributive such that
recipient regions experience a greater increase in per capita income than
do non-recipient regions. This conclusion holds for changes in individual
payments and changes in the equalization scheme as a whole. Thus, the
federal government can pursue.selgctive granting programs to alter the

regional distribution of per capita employment income.

7.3.2 Conditional Grants

In this section, the regional distribution of the per capita
regional employment income which is generated by a ten dollar per capita
increase in three conditional grants is discussed. Estimates of these
income effects are presented in Tables 7.7 through 7.9. The format of
these tables is similar to Table 7.5; the first four columns correspond
to local and spillover income effects of individual grants, and the fifth
column describes aggregate income effects. The employment income effects

for each conditional grant are discussed separately.

Health Grants

Consider the regional income distribution generated by a ten
dollar per capita increase in the health grant to each region. These
grants generate large local and spillover income effects (Table 7.7).
The largest of these income effects, $18.62, which occurs in Manitoba,
is twenty-seven percent larger than the second largest income effect,

$14.66, which occurs in Ontario. Quebec gains the least from increases
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TABLE 7.7

PER CAPITA EMPLOYMENT INCOME EFFECTS BY REGION OF A TEN
DOLLAR PER CAPITA INCREASE IN CONDITIONAL HFALTH GRANTS, 1965

—

o ——

Recipient of Grant

Spillover Aggregate
to Atlantic Quebec Ontario Manitoba Income
Initial Income Effect
Atlantic 8.00 0.0 0.0 0.0 8.00
Quebec 0.0 5.21 0.0 0.0 5.21
Ontario 0.0 0.0 14.66 0.0 14.66
Manitoba 0.0 0.0 0.0 18.62 18.62
United States 0.0 0.0 0.0 0.0 0.0
Initial 4+ Direct + Indirect Income Effects (IDI)
Atlantic 14.94 1.01 0.17 0.03 16.15
Quebec 0.15 12.14 1.10 0.13 13.52
Ontario 0.20 1.07 21.00 0.30 22.57
Manitoba 0.10 0.53 1.91 25.61 28.15
United States 0.01 0.06 0.05 0.02 0.14
Canadian Total 2.05 5.11 10.50 1.78 19.44

Initial + Direct

+ Indirect + Induced Income Effects (IDII)

Atlantic
Quebec

Ontario
Manitoba
United States
Canadian Total

22.50
0.50
0.51
0.34
0.18
3.30

2.59
16.15
2.61
1.73
0.91
7.55

0.46
1.83
22.70
2.46
0.61
10.91

0.09
0.23
0.44
26.57
0.16
1.95

25.64
18.71
26.26
31.10

1.86
23.71
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in health grants for it experiences the smallest initial income effect,
$5.21. The pattern of IDI and IDII local income effects is identical.
Manitoba and Ontario experience the 1afgest local income effects and
Quebec gains the least. However, .the difference between these income
effects is reduced from that which exists between the initial income
effects. '

The order of the income effects reflects both the size of the
wage value-added component in regional government expenditures which are
generated by the increased grant, and the amount of this increased expen-
diture. In Manitoba, which experiences the largest of these income effects,
the wage value-added component is large as evidenced by the small health

grant income multiplier, 1.40.

The interregional income effects without induced income from
increased health grants, described by the IDI spillover effects, emphasize
the advantageous position of Ontario. Ontario is the major beneficiary
of health grants to all regions. This pattern of spillover is also
evident for interregional income effects with induced income. The value
of spillovers to Ontario is $0.51 from the Atlantic provinces, $2.61 from
Quebec, and $0.44 from Manitoba. In addition, the largest spillover
generated by health grants to Ontario, $2.46, occurs in Manitoba. This
pattern of spillovers from health grants reflects the manufacturing base
of Ontario, the openness of the regional economies, and the volume of
interregional trade motivated by increased government expenditure.

Considering the per capita IDI and IDII employment income in the

four Canadian regions as a whole, the smallest income effects are reported
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in health grants for it experiences the smallest initial income effect,
$3.83. The pattern of IDI and IDII local income effects is identical.
Manitoba and Ontario experience the largest local income effects and
Quebec gains the least. However, the difference between these income
effects is reduced from that which exists between the initial income
effects.

The order of the income effects reflects both the size of the
wage value-added component in regional government expenditures which are
generated by the increased grant, and the amount of this increased expen-—
diture. 1In Manitoba, which experiences the largest of these income effects,
the wage value-added component is large as evidenced by the small health

grant income multiplier, 1.40.

The interregional income effects without induced income from
increased health grants, described by the IDI spillover effects, emphasize
the advantageous position of Ontario. Ontario is the major beneficiary
of health grants to all regions. This pattern of spillover is also
evident for interregional income effects with induced income. The value
of spillovers to Ontario is $0.51 from the Atlantic provinces, $2.61 from
Quebec, and $0.44 from Manitoba. In addition, the largest spillover
generated by health grants to Ontario, $2.46, occurs in Manitoba. This
pattern of spillovers from health grants reflects the manufacturing base
of Ontario, the openness of the regional economies, and the volume of
interregional trade motivated by increased government expenditure.

Considering the per capita IDI and IDIT employment income in the

four Canadian regions as a whole, the largest income effects are reported
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for the grant to Manitoba, $1.78 and $1.95. These income effects for
Manitoba are the smallest reported Canadian totals for all health grants.
As in the case of equalization payments, the apparent differences in
these income effects are attributed primarily to the differences in the
size of each region's total increase in health grants,

The regional income distributions which result from changes in
all health grants are described by the aggregate income effects in
column 5 of Table 7.7. The pattern of these aggregate income effects is
identical to the order of the local income effects for each type of
income. The largest aggregate IDII income effect, $31.10, occurs in
Manitoba while the smallest, $1.86, occurs in the United States. Thus,
these estimates of the income effects of federal health grants indicate
that the major portion of aggregate income effects in each Canadian region
is made up of the local income effect.. However, the spillover effects

of this grant create significant variation in regional income.

Social Welfare Grants

Second, consider the regional employment income effects of
increased social welfare grants which are presented in Table 7.8. Both
the order and magnitude of local and spillover income effects resulting
from this grant differ from those generated by incrgased health grants.
However, the spillover effects of this grant remain sufficiently large
to infiuence the per capita employment income in other regions. These
income effects are briefly summarized.

As in the case of health grants, the largest initial income

effect, $19.12, occurs in Manitoba and the smallest of these effects,
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 TABLE 7.8

PER CAPITA EMPLOYMENT INCOME EFFECTS BY REGION OF A TEN DOLLAR

PER CAPITA INCREASE IN CONDITIONAL SOCIAL WELFARE GRANTS, 1965
Recipient of Grant
Spillover Aggregate
to ‘Atlantic Quebec ‘Ontario ‘Manitoba Income
Initial Income Effect
Atlantic 10.79 0.0 0.0 0.0 10.71
Quebec 0.0 4,31 0.0 0.0 4.31
Ontario 0.0 0.0 6.44 0.0 6.44
Manitoba 0.0 0.0 0.0 19.12 19.12
United States 0.0 0.0 0.0 0.0 0.0
Initial + Direct + Indirect Income Effects (IDI)
Atlantic 18.35 0.42 0.12 0.03 18.92
Quebec 0.12 6.04 0.68 0.13 6.97
Ontario 0.14 0.41 - 9.78 0.31 10.64
Manitoba 0.09 0.31 0.77 25.46 26.63
United States 0.01 0.02 0.03 0.01 0.07
Canadian Total 2.45 2.48 4.63 1.78 11.34
Initial + Direct + Indirect + Induced Income Effects (IDII)

Atlantic 26.57 1.01 0.31 0.08 27.97
Quebec 0.48 7.06 1.12 0.23 8.89
Ontario 0.47 0.83 10.69 0.45 12.44
Manitoba 0.35 0.64 1.05 26.32 28.36
United States 0.16 0.25 0.31 0.16 0.88
Canadian Total 3.78 3.14 5.24 1.93 14.09
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$4.31, accrues to Quebec. However, the order of the Atlantic provinces
and Ontario is reversed. These income effects reflect two characteris-—
tics of the expenditure behaviour of each regional government:
1. the fiscal response of .the regional government as social
welfare grants are increased; and
2. the increased regional govermment expenditure on direct
labour inputs relative to the total increase in regional
government expenditure. on programs.
For example, the Manitoba government increases its expenditure on two
programs with relatively large wage value-added components, social welfare
and other programs. This is in contrast to other regional governments
which pursue more moderate expenditure increases and increase expenditure
on programs which have a larger produced input component.
The order of local IDI and IDII income effects with the exception
“of Manitoba and the Atlantic provinces, conforms to the order of the
initial income effects. The Atlantic provinces experience the largest
local IDII income effect, $26.57, while Manitoba has the second largest
increase, $26.32. The increase in personal consumption in the Atlantic
provinces generates output and further increases in employment income
which outweigh the initial income effect in Manitoba. This large induced
income effect is illustrated in the grant multiplier with induced effects
for social welfare grants to the Atlantic provinces. 1In general, examina-
tion of the federal grant income multipliers indicates that the regional
differences in the local IDI and IDII income effects are reduced from the
regional differences which exist between initial income effects. The
largest multiplier without induced effects and the second largest multiplier

with induced effects occur in Ontario.
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The interregional income effects of social welfare grants illus-
trate a pattern of trade different from that generated by health grants.
These trade patterns are reflected in both the regional government expen-
diture patterns and in personal consumption expenditure. For social
welfare grants, Quebec receives.the largest per capita income spillover
with induced effects from grants to two regions. This additional income
in Quebec, $0.48 and $1.12, is induced by expenditure in the Atlantic
provinces and Ontario respectively. As in the case of health grants, the
largest spillover from the social welfare grant to Quebec, $1.01, accrues
to the Atlantic provinces. The order of these spillover effects exhibits
greater variation than those induced by health grants.

The aggregate impact of the increased social welfare grants to all
regional governments on regional income distribution is illustrated in
column 4 of Table 7.8. The order of these aggregate income effects, which
is identical to the order of local income effects, indicates the relative
size of local and spillover effects. Local income effects are significantly
larger than spillovers to the same region. Thus, the aggregate income
accruing in a region from social welfare grants is primarily attributed
to the increase in local income.

As in the case of health grants, the largest per capita IDI and
IDIT employment income effects in the four Canadian regions as a whole
are generated by the social welfare grant to Ontario, $4.63 and $5.24,
respectively. The smallest total Canadian per capita émployment income
effects are generated by the increased social welfare grant to Manitoba,
$1;78 and $1.93, respectively. The relitive size of these per capita
total income effects is attributed primarily to the relative size of the

social welfare grants to these two regions.
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In summary, the magnitude of local and spillover income effects
which are generated by equal per capita increases in social welfare
grants to the regionsexhibitssignificant variation. Thus, a different

regional income distribution is implied by each social welfare grant.

Education Grants

Finally, consider the per capita employment income effects of a
ten dollar per capita increase in education grants which are presented
in Table 7.9. The order and magnitude of these local and spillover income
effects differ from those induced by other grants. In turn, these unique
income effects imply that a unique income distribution can be generated
by altering education grants.

Like other grants, the largest initial income effect, $18.88,
occurs in Manitoba. However, unlike other grants, the seqond largest
initial effect, $11.81, occurs in Quebec and the smallest of these effects,
$4.47, occurs in Ontario. The order of the local IDI and IDII income
effects conforms with this ordering of initial effects. This ordering of
the local IDI and IDII income effects reflects the relative size of
initial income effects rather than the ranking of income multipliers.

The smallest employment incomemultipliers without and with induced

effects, 1.18 and 1.23 respectively, are reported for Manitoba. In con-
trast, the largest multipliers without and with induced effects, 1.28 and
2.15 respectively, occur in the Atlantic provinces. This ranking of income
multipliers reflects the reduction of differences in regional employment
income effects as induced production and the effects of endogenous per-

sonal consumption are worked out.
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TABLE 7.9

PER CAPITA EMPLOYMENT INCOME EFFECTS BY REGION OF A TEN DOLLAR

PER CAPITA INCREASE IN CONDITIONAL EDUCATION GRANTS, 1965
. Recipient,of Grant
Spillover Aggregate
to Atlantic Quebec Ontario Manitoba Income
Initial Income Effect
Atlantic 4.77 0.0 0.0 0.0 4.77
Quebec 0.0 11.81 0.0 0.0 11.81
Ontario 0.0 0.0 4.47 0.0 4.47
Manitoba 0.0 0.0 0.0 18.88 18.88
United States 0.0 0.0 0.0 0.0 0.0
Initial + Direct + Indirect Income Effects (IDI)
Atlantic 12.67 0.15 0.07 0.03 12.92
Quebec 0.06 18.73 0.35 0.14 19.28
Ontario 0.09 0.95 8.73 0.40 10.17
Manitoba 0.04 0.32 0.39 26.76 27.51
United States 0.01 0.05 0.03 0.02 0.11
Canadian Total 1.68 7.95 4.46 2.16 16.25
Initial + Direct + Indirect + Induced Income Effect (IDII)
Atlantic 21.25 0.80 0.20 0.09 22.34
Quebec 0.38 22.70 0.61 0.26 23.95
Ontario 0.40 2.42 9.80 0.57 13.19
Manitoba 0.29 1.46 0.57 27.81 30.13
United States 0.14 0.82 0.37 0.21 1.54
Canadian Total 3.04 9.64 4.61 2.09 19.38
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Consider the interregional income effects of education grants.

The spillover income effects indicate that education grants to a region
cannot be increased independently of increasing the per capita employment
income in all other regions. The“ﬁattern of these interregional income
effects reflects the concentration of Canadian manufacturing in Ontario
and the dominance of this region i; all interregional trade:. The largest
IDI and IDII spillover income effects generated by education grants accrue
to Ontario. The IDII income effects accruing to Ontario range from a high
of $2.42 to a low of $0Q.40. Alternatively; the smallest spillover effects
induced by education grants accrue to the Atlantic provinces and the
United States. In general, an increase in the education grant to any
particular province has a unique impact on the regional income distribu-
tion.

The aggregate income effects which describe the per capita employ-
ment income expansion in each region generated by equal per capita
increases in education grants to all regions are presented in column 4
of Table 7.9. The order of the aggregate income effects follows from
the relative magnitudes of local employment income effects. Manitoba
and Quebec appear to be the two leading regions. The variation in
aggregate employment income effects illustrates the extent that the
regional gross income distribution is altered be selective expansion of
any education grant.

-Consider the per capita IDI and IDII employment income generated
in the four Canadian regions as a whole as the education grant to each
region is increased by ten dollars per capita. Foritﬁis grant, the

largest per capita total Canadian IDT and IDII-employment-income effects are
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generated by the education grant to the Atlantic provinces and Manitoba,
respectively. Thevalues of these income effects are $1.68 and $2.09,
respectively. Thus, the total Canadian per capita employment income is
affected differentially by the' education grant to each regional govern-—
ment.

Comparing the income effects of health, social welfare, and
education grants, it appears that the expansion of any particular grant
has a unique impact on each regional income distribution. This finding
suggests that a selective regional economic policy is possible. For
example, the greatest local income effect in Quebec and Manitoba is
generated by expanding education érants while the social welfare grant
and health grant fill this role in the Atlantic provinces and Ontario,
respectively. With the exception of Ontario, health grants account for
the largest grant multipliers in all regions. In Ontario, the largest
multipliers are associated with social welfare grants. Similarly, the
greatest spillovers from the Atlantic provinces, Quebec, and Ontario are
generated by health grants. In contrast, the greatest spillovers from
Manitoba are generated by education grants. The region benefiting most
from these spillovers is Ontario.

A specific regional distribution of per capita employment income
can be attained through the allocation of federal grants if variation in
the local and spillover income effects generated by these grants is
significant. For example, if the federal government substitutes a ten
dollar per capita increase in social welfare grants for an equal per
capita increase in health grants the regional distribution of employment

income is altered.. .This altered regional income distribution is
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determined by two components:. the local and spillover income effects of
the grants. Consider the change in the local IDII income effects which
is induced by this change in federal grants. In Quebec, local IDII
income is reduced by $9.09 compared to a reduction of $12.01 in Ontario,
and $6.25 in Manitoba. Alternatively, an increase in income is recorded
in the Atlantic provinces. In the Atlantic provinces, the IDII income
effect increases by $4.07 as the two conditional grants are changed.
These changes in local income effects represent a 56 percent reduction in
Québec, a .53 percent reduction in.Ontario, a 1 percent reduction in
Manitoba, and a 18 percent increase in the Atlantic provinces.

In contrast to changes in the local income effects, all spillover
IDII income effects are reduced as an increase in social welfare grants
is substituted for an increase in health grants. The greatest reductions
in spillovers are generated by the altered grants to Quebec and Ontario.
In the case of the grants to Quebec, thedecreases in spillovers are $1.58
to the Atlantic provinces, $1.78 to Ontario, and $1.09 to Manitoba. These
decreases represent a 61 percent decrease, a 68 percent decrease, and a
63 percent decrease, respectively, in spillovers generated by grants to
Quebec. For Ontario, large decreases are reported for spillovers to
Quebec, $0.71, and to Manitoba, $1.41. Three exceptions to this pattern
. of decreased spillovers are reported. These exceptions involve the change
in grants to Manitoba. In this province, spillovers to Quebec and to the
United States remain constant while spillovers to Ontario are increased
by $0.01.

Finally, consider the change in the aggregate IDIT income induced

by the substitution of increased social welfare grants for increased
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health grants in all regions. These changes in aggregate income sum-
marize the regional distribution of local and spillover income effects.
For the changes in grants considered here, aggregate IDII income effects
in Quebec, Ontario, and Manitoba.decrease by $9.82, $13.82, and $2.74
respectively. In contrast, aggregate IDII income effect in the Atlantic
provinces is increased by $2.33. These changes represent a 52 percent
reduction in Quebec, a 53 percent reduction in Ontario, a 9 percent
reduction in Manitoba, and a 10 percent increase in the Atlantic provinces.
Thus, the change in local, spillover, and aggregate IDII income effects
induced by the substitution of an increase in health grants for an equal
per capita increase in social welfare grants appear to be substantial.
Furthermore, substantial variation in local and spillover IDI and IDII

employment income effects generated by different grants is recorded.

7.4 Conclusion

In this chapter, the estimated local and spillover employment
income effects induced by a ten dollar per capita increase in equaliza-
tion payments and three conditional grants, health, social welfare, and
education, have been presented. Each of the four federal grants generates
a unique set of local and spillover income effects at the regional and
individual industry levels. Thus, the regional allocation of each type
of grant will induce a unique regional and industrial distribution of
per capita employment income. A policy designed to stimulate regional
govermment expenditure in general or on specific programs cannot be con-

ducted independent of the redistribution of employment income.
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Footnotes to Chapter 7

lThe assumption of constant investment and federal-provincial
taxes and borrowing is restrictive. If investment expenditure were
increased, the employment income effects and grant multipliers would be
larger than those calculated here. Alternatively, if the increase in
federal and provincial taxation or indebtedness which is required to
finance the increased grant and grant induced expenditure were included
in the model, the calculated employment income effects and grant multi-
pliers would be smaller than those presented here. Therefore, the con-
clusions reached in this illustrative implementation of -the methodology
developed in Chapters 4 and 5 must be interpreted with caution.
2A ten dollar per capita increase in federal grants implies that
the absolute value of the grant differs between regions. Thus, care
should be taken in comparing employment income effects which are
generated by grants to different regions.

3The regional and interindustry ranking of total local and spill-
over employment income in a region may differ from the ranking of per
capita local and spillover employment income. However, per capita employ-
ment income effects provide a more accurate indication of the importance
of these income effects for the regional economy.

4Being more precise, the change in per capita IDI employment
income in the rubber and chemical industry in the United States is:
$0.000004, $0.00002, $0.000002, from a ten dollar per capita increase in
equalization payments to the Atlantic provinces, Quebec, and Manitoba,
respectively. The absolute value of these income effects range from a
high of $4,000 to a low of $400.

5These differences in employment income persist even when the
absolute value of the increase in equalization payments 1is equal.

6The increase in per capita employment income - in the United
States rubber and chemical industry is $0.000009, $0.00005, $0.00003,
and $0.000Q09 for health grants to the Atlantic provinces, Quebec,
Ontario, and Manitoba, respectively. The absolute value of these income
effectsranges from a high of $10,000 to a low of $1,800.
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7This ranking excludes the zero income effect in the rubber and
chemicals industry of the United States.
8The Ontario government did not receive an equalization payment
in fiscal year 1965,
9The grant multiplier without induced income effects for the
recipient region is equal to the ratio of:
1. the change in the initial plus direct plus indirect employment
income -- the IDI income effect .
to
2. the change in the initial plus dir,ect employment income in the region
— the initial plus direct income effect.
The grant multiplier with induced income effects is calculated in a
similar way. However, in the computation of the multiplier with induced
income effects the IDIT employment income effect is substituted for the
IDI effect employed in the multiplier without induced effects.
1OThe per capita IDI and IDII Canadian total for each grant is
not equal to the sum of the per capita regional IDI and IDII for the

same grant. The per capita Canadian total distributes the total increase

in employment income over the total population of the four Canadian regions.



CHAPTER 8

CONCLUSIONS AND SUMMARY OF IMPLICATIONS

8.1 " Conclusions

This investigation represents an attempt to increase our know-
ledge of the economic impact of federal grants to provincial governments.
The general aim of the study is to develop a methodology appropriate for
analyzing the impact of federal grants to regional governments on the
interindustry and regional distribution of employment income. The employ-
ment income generated in each industry and in each region is shown to
differ depending upon the recipient regional government and the type of
federal grant. In addition, the empirical implementation of this approach
to the analysis of federal grants was illustrated in the development of
an empirical calculation of changes in select federal grants in 1965.

The model of the impact of federal grants developed in this study
exhibits some notable characteristics., It is an interregional model com-
prised of two sub-models each emphasizing regional government expenditure
disaggregated by program. The first sub-model is a behavioral model of
regional government fiscal response to changes in federal grants. The
four types of federal grants analyzed are: unconditional grants, con-—
ditional non-matching grants, and open- and closed-ended matching grants.
Employing this sub-model, federal grant induced changes in regional govern-
ment-expenditure on individual programs are analyzed.

The second sub-model is an interregional I-0 model. Two types
of I-0 models are developed: one in which personal consumption expendi-

ture is exogenously determined, and one in which personal consumption

281



282

expenditure is endogenously determined. Unlike other interregional I-0
models, the industrial composition of regional government expenditure is
not assumed to be the same for all programs. Instead, regional govern-
ment expenditure is disaggregated by program. An individual final demand
vector is constructed for each regional government expendiiure'program.
This approach explicitly recognizes that the industrial composition of
regional government final demand is different for each expenditure pro-
gram. Thus, the industrial composition of specific changes in regional
government expenditure which is induced by changes in each type of
federal grant is determined. These changes in regional government expen-
diture generate additional employment income in each industry in the
recipient region (the local income effect). Clearly, the employment
income which is generated in each industry and in each region differs
depending upon the variation in fiscal response by recipient governments
to the change in federal grants. Furthermore, the income effects of
increased federal grants to a regional government are not isolated within
the recipient region. Non-recipient regions experience an increase in
employment income which is transmitted via the trade links between the
non-recipient region and the recipient region (the spillover income
effect). These spillover income effects are reported by industry and by
region.

In summary, a change in each federal grant generates a unique
pattern of regional government expenditure on programs. This unique
pattern of expenditure is translated into a umnique change in the indus-
trial composition of regional government final demand. Finally, the

unique change in the industrial composition of final demand generates a
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unique interindustry and regional employment income effect in both
recipient and non-recipient regions. .Changes in taxes are not analyzed.
In general, the differential local and spillover employment
income effects which are generated by federal grants are supported in
the empirical model. These differences in employment income effects are
present at both the interindustry.and the aggregate regional levels.
These differential income effects appear to represent two influences:
first, the unique fiscal response of each regional government to increased
federal grants, and second, the unique industrial composition of each
program which is included in regional government final demand. In
addition, the empirical study indicates that the employment income
effects of federal grants extend beyond the recipient region. Some

spillover employment income effects of federal grants are significant.

8.2 Summary of Implications of the Results

The approach to the analysis of federal grants developed and
empirically implemented in this study increases the present understanding
of the interregional and interindustry impact of federal grants to pro-
vincial governments. Furthermore, this research has implications for the
design of federal grant-in-aid programs to provincial governments. These
implications are now summarized.

The results of the study indicate that the employment income
effects generated by changes in federal grants to regional governments
differ among Canadian regions. In addition, these changes in employment
income differ among the industries located in each region. Two forces

generate these differential effects:
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(1) the fiscal response of each regional government to an increase in
federal grants is unique, and

(2) the industrial composition of. final demand expenditure by each
regional government is unique.

However, several of the empirical relationships are relatively consistent

among groups of grants, regions, and industries.

First, consider the pattern of regional government fiscal response
to four federal grants discussed earlier. For all regional governments,
an increase in equalization payments appears to induce a smaller increase
in expenditure than an equal increase in any conditional grant. This
difference in fiscal response is attributed to the constraints imposed
on regional government expenditure in a conditional grant scheme. More-
over, conditional health grants to all regional governments except the
Atlantic provinces appear to induce expenditure on more programs than
other conditional grants. These differential effects of federal grants
are reflected in the regional government's final demand for goods and
services, generating a-unique distribution of employment income effects.

The observed employment income which is generated by equal per
capita increases in four federal grants to each regional government
exhibits some regularity. All federal grants generate spillover employ-
ment income effects in non-recipient regions. The pattern of these
spillovers has implications forlthe design of federal grant programs
which could accommodate interindustry and interregional distribution of
emplpyment income effects.

A notable regularity of the calculated employment income effects

is that the per capita local and spillover income effects generated by
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conditional grants are larger than those generated by equalization
payments. In fact, the largest per capita spillovers are generated by
conditional health grants. This pattern of per capita spillovers
indicates that a federal government which wishes to minimize the inter-
regional spillovers generated by each dollar of federal grants, should
place greater emphasis on equalization payments. However, it must be
emphasized that the per capita spillovers per dollar of local employment
income are greater for equalization payments than for conditional grants.
Ontario receives the largest per'capita spillins generated by all
federal grants. Thus, the choice of grants will have no impact on pre-
venting Ontario, the most developed region; from receiving the largest
share of spillovers. However, it is possible to influence which region
receives the smallest spillin. Approximately fifty percent qgf the
smallest per capita spillovers from the four federal grants accrues to
the Atlantic provinces. Conditional education and health grants comprise
the major share of grants which generate this income distribution.
Furthermore, the Atlantic provinces receive the smallest per capita
spillovers induced by all grants to Manitoba. The smallest per capita
spillovers from the remaining grants accrue to the United States. The
pattern of these spillovers indicates that the employment income per
grant dollar which flows to the United States may be minimized by
emphasizing equalization payments and conditional social welfare grants.
Federal grants to Quebec consistently induce the largest per
capita spillovers to other regions. Furthermore, the largest per capita
spillovers to the United States are generated by federal grants to Quebec.
Thege large spillovers to the United States reflect one component of the
cost which is associated with federal grants to Quebec. Thus, if the federal
government wishes to minimize these spillovers then federal grants would

have to be shifted away from Quebec.
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The same regularities in the regional distribution of employment
income are observed, in general, for the interindustry distribution of
employment income from federal grants. At an individual industry level,
local employment income effects are larger than spillover employment
income effects. However, several exceptions to this pattern of income
effects arise. For example, spillovers to the leather and textile
industry in Quebec and the primary metal industry in Ontario are larger
than the local income effects in these industries. A large variation in
the size of local and spillover income effects is observed for equal per
capita ‘grants of the same type; for example, health grants to different
regions. However, this variation in income effects is not reflected in
the regional rank of local and spillover income effects for the same type
of grant. This large variation in size but not in regional order
indicates that:

(1) a specific type of federal grant can be employed to alter the
absolute level of employment income accruing to individual
industries, and

(2) the grant will not alter significantly the relative level of
employment income accruing to select industries in a region.

The use of different types of federal grants, for example health grants

Xiﬁ?é:lié education grants, will alter the relative level of employment

income which accrues to selected industries in a region. 1In three

regions; the Atlantic provinces, Quebec, and Ontario, the largest local
and spillover employment income effects are generated by health grants.

The smallest local and spillover embloyment income effects are generated

by equalization payments.
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The scope for specific employment income distribution policies
employing equalization payments and conditional grants is broad. For
example, equalization payments and conditional grants may be allocated
to provincial governments such that the resulting distribution of employ-
ment income complements the regional industrial growth strategy of the
federal government.

The theoretical and empirical models developed in this study are
somewhat incomplete. Both models are short run in nature. Increases in
regional government expenditure do not influence the level of investment.
Furthermore, government taxation and indebtedness to finance the increased
federal grants or the increased regional government expenditure are not
analyzed. The estimated model of regional government expenditure could
be modelled as a system of simultaneous equations. Also, to analyze
empirically the effect of eacH type of grant, federal grants should be dis-
aggregated into more specific categories, for example federal grants for
diagnostic health services, hospital construction grants, etc. The
empirical I-0 model should be expanded to include I-0 sectoxrs for
Saskatchewan, Alberta, and British Columbia. TFurther theoretical and
empirical work appears warranted for all components of the behavioral
model of fiscal response and the interregional I-0 model. These limita-
tions are a topic for future research.

Despite these shortcomings, this research is valuable. A
methodology approniate for analyzing the interregional employment
income effects of intergovernmental grants is presented. This methodology

is employed to illustrate the extent to which Canadian federal grants to
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provincial governments generate employment income in non-recipient

provinces. With this information which specifies the regional and

interindustry distribution of employment income, federal grant programs

may be designed to neutralize the effects of these spillovers or to employ

more effectively the spillover effects of federal grants.
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Appendix A

DISPLAY OF SELECT INTERREGIONAL I-0 MATRICES

For ease of reference, select matrices of the interregional I-0
models are presented in this appendix. The dimensions of each matrix is
printed under the schematic representation. First, consider the inter-

regional trade coefficient matrix T.

13
]

~

Second, consider the A matrix of Input-Output coefficients.
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Next, the matrix of average propensities to consume out of personal dis-

posable income, ¢ , is presented.
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N\
Other final demand coefficients are given in the g’ matrix. This matrix

is schematically presented below.
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Next, consider the mn x mf block diagonal matrix of regional government

final demand coefficients.
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The regional government final demand vector constructed for the

Keynesian-Leontief I-0 model, é , is presented schematically.
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~

The output and personal disposable income vector, X , is displayed below.
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The regional government unconditional grant allocation matrix is

presented as a mf x m block diagonal matrix, EGU'

>
(=}

T TW(r-——T 7 T T
|

(mf.x m)

The regional government allocation matrices for
1. open-ended matching grants, gio s

2. changes in the grant 1limit of a closed~ended matching grant,

3. changes in the matching ratio of a closed-ended matching

grant, i | ang

4. conditional non-matching grants,

Zon
are mf x mf block diagonal matrices. Each block on the diagonal of these

matrices is a f x f matrix. Similarity in the format of these matrices

facilitates presentation of a general schematic figure to illustrate their
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A

structure. This figure is presented below as the H” matrix. 1In this

-

k e
schematic figure, the general element hKJ replaces elements specific to

any of the four matrices listed above.
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The four value-added matrices,

A~

1. wage value-added coefficients for I-0 sectors, XX’

2. wage value-added coefficients in personal consumption final
demand, XN’

3. wage value-added coefficients in each service provided by

regional governments V_, and

G

4. wage value-added coefficients in other final demand,

<>

are presented below.
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(m x m)
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As the format of all other vectors employed in describing the
I-0 models is straightforward, they are not represented schematically in

this appendix.
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APPENDIX B

ESTIMATED REGIONAL GOVERNMENT EXPENDITURE EQUATIONS

In this appendix, the estimated model of regional government
fiscal response to federal grants is discussed. Four items are dis-
cussed in detail: specific demographic variables and the relationship
between these variables and regional government expenditure, a descrip-
tion of the data on personal income and unconditional grants, the
estimation procedure, and the estimated equatioms.

First, consider the demographic variables employed in this model.
Five demographic variables which describe each region are included in the
model: population density, the extent of urbanization, the percent of
the population between 20 and 64 years of age, the percent of the popu-
lation between 5 and 19 years of age, and the number of automobiles
registered per 1000 persons. Each of these variables is now considered.

‘Population density: as in most empirical studies of this nature,

population density is employed to reflect the effects of economies of
scale. Economies of scale are experienced in the provision of goods and
services by the public sector as population density increases initially.
However, further increases in population density may lead to crowding
and diseconomies of scale. Thus, no consensus has been reached in the
literature concerning the expected relationship between population
density and regional government expenditure (Maley, 1972, pp. 126-127).
As the degree of crowding may vary for each type of program and between
regions, no expectation is formed concerning the expected sign of the

population density variable in the regression equations.
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Extent of urbanization: in most empirical studies of local and

provincial government expenditure, it is assumed that government expen-
diture per capita is higher in urban areas than in rural areas.
Implicitly, this approacﬁ assumes that rural residents are more self-
sufficient and require fewer government goods and services than do

urban residents, and that costs are greater in urban areas, e.g., the
cost of land is greater in urban areas than in rural areas (Maley, 1972,
p..126). These assumptions indicate that regional government expenditure
is expected to be positively related to the degree to which the region

is urbanized.

Percent of population between 20 and 64 years of age: health

and social welfare programs are generally directed more to young and old
persons than to persons of working age, e.g., persons between 20 and 64
years of age. Thus, the percentage of population of working age is
included in the expenditure equations for health and social welfare pro-
grams. This variable is expected to be negatively related to regional
government expenditure on health and social welfare programs (Maley,
1972, pp. 127-128).

Percent of population between 5 and 19 years of age: it is

generally observed that the greater is the proportion of the population
which is of school age, e.g., persons between 5 and 19 years of age, the
greater is the per capita expenditure on education. The percent of
population which is of school age is included in the education expendi-
ture equation only. This variable is expected to be positively related

to the per capita expenditure on education by a regional government

(Maley, 1972, p. 127).
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Automobile registrations per 1000 persons: this variable is

included only in the transportation-communication program expenditure
equation. The number of automobile registrations per 1000 persons is
expected to have a positive influence on regional government transporta-
tion expenditure.

The remaining variables included in the regression equations,
federal grants and the cost variable, are described in Section 6.2.1 of
Chapter 6.

Second, consider the data on personal disposable income net of
federal taxes and unconditional grants,

Personal income per capita net of federal taxes: ideally, this

variable should be total regional income net of federal taxes. However,
the only income series available by region are personal disposable in-
come and personal income. Neither of these is completely satisfactory
for the purposes of this analysis as they exclude all business savings
and indirect taxes. Personal income net of federal taxes is approxi-
mated by adding regional direct taxes to personal disposable income in
the region (Maley, 1972, p. 122).

Unconditional grants: because of numerous changes in the federal-

provincial fiscal arrangements between 1947 and 1965, it is difficult to
properly define unconditional grants. Here, unconditional grants are
defined as the total value of transfers from the federal government to
regional govermments without conditions on the regional government's use
of these funds. Thus, pure tax rental payments are included in uncon-

ditional grants (Maley, 1972, p. 116).
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Next, consider the estimation procedure and the equations
estimated for the behavioral model of regional government fiscal
response to federal grants, 1947-1965. The form of the estimated
expenditure functions is best explained by reiterating the primary
objectives of this aspect of the study. This empirical analysis pro-
vides estimates of the elements in the I-0 fiscal response matrix Eé
which are not available from other sources. To‘satisfy the requirements
of this empirical model, all tﬁe economic variables which describe
federal grants to each regional government are included in the equations
regardless of their statistical significance.

Equations (6.1) and (6.2) are first estimated by OLS including
all economic and demographic variables reported by Maley (1972). 1In
general, these equations are unsatisfactory. Many regression coefficients
are not significant because of multicollinearity in the independent
variables.

Consequently, the combination of independent variables which
maximized the adjusted coefficient of determination, the §2 statistic,
is selected. This equation is referred to as the 'best equation”, The
exclusion of independent variables is based on two criteria:

1. the significance of the beta coefficients according to the two-
tailed t-test, and

2. the overall significance of the equation as measured by the F-
statistic. ’

In all cases, the beta coefficients of the excluded variables are

insignificant at the 5 percent level and the overall significance of the

equation increased after their exclusion.
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Economic variables which were excluded in step two are then com-
bined with the variables from the "best equation"” to form an "augmented
best equation". This "augmented best equation'” is estimated by OLS.

All variables describing federal grants are included in the regression
analysis to obtain estimates of the elements in the fiscal response
matrices, El and E;;_ The list of variables included in the "augmented
best equation" is presented in Table B.l. The "augmented best equations”
are presented in Table B.2.

The salient features of each estimated expenditure function are
now summarized. All the expenditure function equations are significant
according to the F-statistic, with R2 values ranging from 0.72 for ex-
penditure on transportation-communication services in the Atlantic
provinces to 0.99 for expenditure on health services in Manitoba.
Regional government expenditures on transportation-communication services

are most poorly explained for all regions except Ontario where natural

resource-primary industry development expenditures are most poorly pre-

dicted (R® = 0.98).
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TABLE B.1

NAME AND DEFINITION OF VARIABLES
INCLUDED IN REGRESSION EQUATIONS

Variable Definition
Name
HLTH Per capita health expenditure
SW Per capita social welfare  expenditure
ED Per capita education expenditure
TRC Per capita transportation-communication expenditure
OE Per capita expenditure on.all other regional programs
Yk Per capita personal income net of federal taxes in region
Gk‘ Per capita unconditional grants to regional government
CHG Per capita conditional health grants
CSWG Per capita conditional social welfare grants
CEG Per capita conditional education grants
CTCG Per capita conditional tramsportation-communication grants
CNRG Per capita conditional natural resource-primary industry grants
POP Population density
TURB Extent of urbanization
WRKAGE Percent of Population between 20 and 64 years of age
SCHAGE Percent of population between 5 and 19 years of age
MVR Automobile registrations per 1000 persons
WA Average weekly wages and salaries
DNF Dimmy variable for Newfoundland
DNS Dummy variable for Nova Scotia
DPE Dummy variable for Prince Edward Island
T Time
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APPENDIX C

TRADE COEFFICIENT DATA

In this appendix, the source of interregional trade data
employed in the AERC interregional I-0 table is presented. These data
are discussed at an aggregate industry grouping.

Agricultural sector trade coefficients are obtained from data
published by the Canadian federal and provincial governments for 18
agricultural commodities. Initial coefficients established for ten
provinces and the U.S.A. are adjusted to reflect estimates of the move-
ment of agricultural commodities by the AERC. The final stage of com-
puting égricultural trade coefficients involves a weighted aggregation
of commodity dollar flows and provinces to form regional coefficients
(Appleton, 1973, p. 25).

The forestry sector trade coefficients are calculated from data
supplied to the AERC by the Federal Department of Environmént and
Statistics Canada.

As most provinces impose restrictions on the inter-provincial
movement of raw forest products, the AERC has a high degree of confidence
in the accuracy of these coefficients (Appleton, 1973, p. 26).

Trade coefficients for the fish and fur industry are calculated
by the AERC from inter-provincial flow data provided by the Federal
Department of the Environment and Statistics Canada (Appleton, 1973,

p. 26). These data are in the form of the dollar-value of tﬁe fish and

fur industry trade.
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Mineral sector trade coefficients are derived from data on the
top ten mineral commodities which.accounted for 97% of total Canadian
mineral production. These estimates are then extrapolated to approxi-
mate total mineral flows. Calculations are initially made for the ten
provinces. Inter-provincial flows are then aggregated over commodities
and provinces. Flow data on mineral commodities were acquired from the
Federal Department of Energy, Mines and Resources (Appleton, 1973, p. 26).

v

Trade coefficients for the Manufacturing sectors of the AERC
model are obtained from the 1966 Statistics Canada survey of total value
of factory shipments of goods of own manufacture and goods not of own
manufacture by province in which the purchaser or transferee branch is
located and shipments to buyers or branches in other provinces and
countries- (Statistics Canada 31-504.) The data which the AERC used
when calculating trade coefficients are basedon inter-provincial ship-
ments by all establishments whose major activity is manufacturing, as well
as their direct shipments to other countries. Some of the Statistics
Canada data ié confidential; therefore, the AERC estimates inter-
provincial flows for these industries. The industries for which data
estimation is necessary comprise only 9.2% of the total manufacturing
sector, thus only minimal estimation error is introduced into the I-0
model (Appleton, 1973, pp. 26-27).

Trade coefficients for the service sectors of the AERC model are
estimated from provincial accounts and provincial I-0 tables. These
initial estimates are then adjusted to reflect 1967 economic conditions

(Appleton, 1973, p. 27).



