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I} TRODUCTION

On September 19, 1969 the Minister of National
Defence .officially announced to the parliamentary press
gallery that the Canadian Armed Forces were being reduced in
strength from 98,000 to 83,000 perscnnel by the end of the
fiscal year 1972/73 in order to operate within-a budget
fixed at 1.7 billion dollars. Reductions in N A T ©
commitments in Europe were to account for approximately one-
quarter of this reduction. The remainder was to be accom~
plished by re-organizations, disbandments and amalgamzstions
within Canada. A perennial proposal for achieving such
reductions in manpower is the closure of Canadian Forces Base
Summerside, Prince Edward Island and the transfer of the
operational units based there to Canadian Forces Base
Greenwocd, Nova Scotia.

The military justification for closing Canadian
Forces Base Summerside is quite clear. In achieving the
‘necessary economies it is essential that reductions be made
in administrative and support staff so that operational
commitments will not be reduced. Hence, it is a base that
should be closed. Flying out of Summerside during the winter
is hazardous and the total number of hours of flying is
always reduced because of a persistant ground fog. Summer-

side is fairly isclated, local housing is poor ancd even
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semi-skilled civilian Jabror is scarce, Finally, al] opera-
tional functions currently carried out by Hummerside could
be performed more efficiently at Greenwecod, Nova Scotlia
because of better flying weather in the winter away from the
Gulf of St. Lawrence. An enduring source of frustratlion for
the Canadian Armed Forces is that in spite of the military
advantages and dollar savings to be achieved if Canadian
Forces base Summerside were disbanded, that base is going to
remain open. The justification appcars to be econoric; the
closure of C. F. B. Summerside would have too depressing an
effect on the economy of the area.

This thesis will be concerncd with some of the
cconomic implications of closing Canadian Forces Base
Sunmerside and moving the operational units based there to
Canadian Forces Base Greenwood. Specifically, the effects on
output and employment for each of the four Atlantic provinces
will be investigated by means of a regional Input-Output
model.

The approach of regional Input-Output analysis was
chosen for three reasons. The first reason conccins the
recent availability of a regional Input-Output model for the

Canadian maritime provinces.l

v . P

1 Kari Levitt, "A lMacro Fconomic Analysis of the
Structure of the Fconomy of the ALlantic Provinceg, 1960,”
in a paper presented to the Ganadian Lconorics Assnciation,
York University, Junc 6, 19059,
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Secondly, Input-Output analysis is particularly
suitable for studying the impact ol any change in o sector of
the economy such as defence expenditures. Because the actual
structure of the economy is abstracted in an Input-Output
table, the effects of change in an autonomous sector such as
defence spending can be traced through the entire economy and
ultimately, when a new equlibrium is reached, the total effect
on the output of each sector can be estimated.

The third and most important reason for using
regional Input-Output analysis concerns the ability of
regional Input-Output to capture intersectoral and inter-
regional feedback effects not only between industries in the
same region but also between all industries in all regions.
Changes in economic activity in Region A not only lead to
changes in the economic activity of regions B, C and D but
those induced changes in B, C, and D feedback on region .,
and themselves until a new equilibrium is reached. Thus,
regional Input-Output analysis can simulate the various
flows of goods and services among several regions and
estimate by region and by industry the final results of any
given change in the autonomous sector of any region.

This thesis will begin with an examination of the
fundamental concepts of Input-Output analysis both at the
national znd regional levels, emphasizing the basic types of

regional Input-Output models including rectangular tabvles,
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INTRODUCTION
The advantages of each type of table are discussed.

The controversy surrounding Input-Output analysis is
investigated in chapter two. Difficulties resulting from
the assumptions of constant input co-efficients, constant
supply patterns among regions and a static equilibrium are
discussed. Errors resulting from aggregation, methods of
valuation, and data collection are brought to light.

Chapter three is soiely concerned with the Levitt
Input-Output model for the Atlantic provinces that is being
used in this paper. The theory of this particular model is
discussed, dwelling at leﬁgth upon special characteristics
of this model that appear to be troublesome. The statistical
sources for the model and the methods of data collection are
mentioned briefly and an assessment of the model is attempted,

The sources of data on defence expenditures and the
methods by which they are applied to the Levitt model
constitute the subject matter of chapter four. The quality
of each estimate of defence expenditures is discussed and the
flows among the Atlantic provinces that result from the
changes in defence spending are followed until a new
equilibrium for the Atlantic region as a whole is reached.
The change in output for each Atlantic province from the old
equilibrium to the new equilibrium is examined and this

change in output is translated into employment statistics.
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In chapter five the quantitative results are dis-
cussed and interpreted. While not dramatic, considerable
reductions in output and employment result from closing
Canadian Forces Base Summerside due to a substantial dependence
of the Prince Edward Island economy on defence spending.
Moving operational units to Canadian Forces Base Greenwood
leads to a limited increase in output and employment for Nova
Scotia but does little to offset the initial reductions in
Prince Edward Island. Interregional flows prodnce a small
reduction in output and employment for New Brunswick
leaving economic activity in Newfoundland virtuazlly unchanged.

A new equilibrium is quickly reached.



CHAPTER 1
REGIONAL INPUT-OUTPUT ANALYSIS

This chapter will be concerned with the basic concept
of Input-Output analysis both at the national and regional
level and the system of equations that describe egch. The
two basic types of regional Input-Output models are discuss-
ed with reference to the advantages to be gained from both.
The recent innovation of a rectangular table and the im-
provements it represents are presented.

Input-Output analysis is a method of portraying and
investigating the interdependence of an econcmy in its
production and distribution of goods and éervices. The
method is conceptually quite simple; record for each industry
in the economy, its sales of output to the other producing
industries and to the final demand sector. At the same time
each industry's purchases of goods and services from the
other producing industries and the primary factors of pro-
duction are recorded. The result is a single table that
describes the sources and disposition of the output of every
industry in the economy, every final demand sector and all
primary factors of production.

Traditionally, Input-Output analysis has been carried
out at the national level because of the data available at

national sources and because the nation is the prime unit of
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conomic planning and de:ision-making. However, the apparent
uccess of the analysis at the national level and the
imultaneous increased concern with regional disparity have
esultea in the techniques being applied to regional problems.
f the different approaches to the construction of regional
ables all have the common characteristic of displaying the
lows of goods and services which bind together the indus-
ries, final demand and primary input sectors as they exist
ot only within each but also among regionsnl

It is relevant at this point to ask what are the
ypes of problems encountered in Regional Economics the
nalysis of which may be facilitated by the use of Input-
nmtput analysis. Regional Economics is mainly concerned with
he elimination of pockets of heavy unemployment and low
roductivity in order to increase economic growth, strengthen
ational cohesion and bring about a more equitsble distribution
f personal income and national wealth.2 The construction

f regional Input-Output models contribute to the attainment

1 Walter Isard, Methods of Regional Analysis: An
ntroduction to Regional Science (New York, 1940}, p. 310.

2 T, N, Brewis and Gilles Paocuet, "Resional
evelopment and Planning in Canada: An Exploratory Essay,¥
anadian Public Administration, XI, 2 (196&), p. 138.
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of all these goals by recording concisely a large amount of
information on the interdependence of regional ecunomic
activity in a manner that permits forecaéting the outcome of
any change in magnitude of the important sectors and linkages
of the economy. This forecasting capability permits the
quantitative evaluation of different policies and hence a
method for aiding in the choice of a policy that provides the
best solution to the problems of Regional Economics.
In general, then, regional Input-Output models are useful in
evaluating any policy that requires a knowledge of the
interdependence of economic activity in and among the regions
under consideration,

It should be emphasized that Input-Output models are,
however, only a technical aid in the formulation of economic
policy and in no way constitute a substitute for planning.

In the determination of the industries to be promoted in a
region one must resort to comparative cost studies, location
theory and traditional market analysis. It is necessary to
state this in order to counteract the tendency to interpret
regional lnput-Output analysis as somehow a_mégical indicator
of desirable industrial programs.

1. The National Model

The theoretical framework of the regional Input-

Output model is essentially the same as that of the tradi-
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tional Leontief open national model3 in which the econony is
divided into a number of industries on the basis of product.h
Each industry buys its inputs from other industries and from
the primary input sector and sells its output to other
industries and an Yautonomous sector"™ which has no output.
The autonomous sector represents final demand and is unexplained
within the model. The upshot of this analysis is a system of
equations connecting the output of all sectors and the
autonomous demand for the products of each secter. Further-
more, there is one cquation for each sector so that the
nunber of equations is just equal to the number ol sector output
levels and, if the autonomous demands are given. this system
of equations may determine the equilibrium level of output of
each sector,

This equilibrium level of output of each secto. will
change with any given change in a final demand sector and,
given very simple conditions to be discussed later, a new
equilibrium will be reached. For example, an increase in
consumer demand for automobiles leads to an increase in the

output of the automobile industry. This is a "direct

W, W. Leontief, The Structure of the American
Economy, 1919-1929 (Cambridge, 1941).

L The refinements of rectangular tables are being
intentionally ignored at this point.
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increase in output". However, in order to produce a larger
output, the automobile i.ndustry will require more steel and
the steel industry will require a larger output from the
chemical industry. The steel industry and the chemical
industry will require an increased outéut from the transpor-
tation industry which will require the autcmobile industry to
increase its ocutput even more. This type of increased output
that results from demand generated from within the model
because of industrial interdependence is referred tc ss an
“indirect increase in output". The essence of the method by
which the Input-Output fiodel reaches a new equilibriuvm is
contained in the simple postulate that each of indirect in-
creases in output‘is smaller than the one before it and so
after a finite number rotnds, the indirect increase in output
will approach zero and a new equilibrium has been reached,
The immediate purpose of constructing an Input-Output table
is to produce a matrix that will describe the total direct
‘and indirect changes in output of any indhstry per unit of
final demand for the output of any other industry, that is,
the new equilibrium output of any industry given a change in
final demand for any other industry.

The system of equations describing the national
economy and the solution to the system is briefly outlined
as follows:

Assume a national economy with "n" industries
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th

XTi is the sale of the output of the i industry

th,
to the Jf industry.

Yi is the output of final goods of the ifhindusa
try.

Xij 1is the total output of the ifh industry.

Zj is the total primary input to the jfh industry

Then the total output of the jth industry may be
described as the sum of sales to each of the "n" industries.
and to the final demand sector,

Xi, +X'2 +Xi3+'....-....-e.+Xm +Y'. =Xi

Now, final demand is characteristically composed of

th

consumer purchases of output from the i ihdustry, govern-

ment purchases, investment, changes in inventories and
purchases by foreigners.’

Then

Y. = C;

i = Cj +G; +I; +E; ~H;

where C; is the output of the ifh industry purchased

by consummers

Gi is the output of the ifh industry purchased

for government purposes

I; 4is the output of the ith industry purchased
for investment purposes

E; is the output of the i th industry purchased
by foreigners

Hi is the change in inventories at all levels
of production held by the ith industry
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The total inputs to the j’h industry may be described

as the sum of purchases from the "n" industries in the econo-

my and purchases of primary inputs.,

imports

primary

system:

le + Xaj <+ X3j +.¢-oocucooc.....+xnj +Zj=xj

Primary inputs usually consist of wages, salaries,

and taxes. It should be noted that imports are a

input in this model. Hence,

i *T
is the purchase of 1ﬁpor services for which

where Vj
wages are paid by the jt* industry

Zj:‘]j +Sj +M

Sj is the purchase of labor services for which
salaries are paid by the jth industry

M} is the urchaseﬂof foreign-produced goods
(imports) by the j™ industry

is the payment of taxes by the j’h

Tj industry

The entire model may be described by the following
Xll +Xl2 +..0005.0.0..0'.0!6.0.0.+X'n +Yl =Xll

XZ' +X22+..’.’..Q...'ln....‘....+X2n +Y2 =X2

X3l +X32+|oo-.oo-nouco-onno-n-o-+x3n +Y3=X3

an +Xna +|0-¢.o-.-coooc.--.ooco-"'Xﬂn +Yn =Xn

Z' -FZZ +....'.'...0'.‘..."'...‘+Zn +Zf =VJ

Where

Z¢ 1is the purchase of primary inputs by the final
demand sector
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"W is total primary inputs

Define5
-.%iij = aij
Zi - 1w
“i? = bJ

Substitute into the preceeding system to obtain:

a“ Xl "a,z Xz*‘....-........“'famxn +Y‘=X'

aa' X' -"a’,“‘ X2 +¢--oooo-o--.o..+a2n Xn +Y2=X2

a3l X‘ +a32 Xa 'F.oannnutooco-..4'a3n Xn +Y3=X3
an: X' -H:lnzxz "'oooos.o-ooooo."‘ann Xn 4.Yn=Xn

bl Xi "'bz qu'ou.uonooncﬁoveo-}bn Xrl +Zf =T|‘]
Or, in Matrix form
AX +Y =X
where
A is an nxn matrix of input co-efficients indi-
cating input requirements for each industry per
dollar of input (equal to output)

X is an n-dimensional vector of industry output
levels

Y is an n-dimensional vector of final demand
for the output of each industry

X~-AX=Y

5 The econonic interpretation of these will be
discussed at some length later,
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[1-4] x=y
x=[1-" ¥
Ii: [I—-A] is non-singular,

let [I—A.TI =0

Then

X [y dip diz eeeeenendg [V
Xl [d2] Gp2 do3 cerescedton | Y2

X3 d3' d32 d33 .a.oa-t.dsn Y3

H

LJV dnl dna dn3 coee e .o odnfl bYD-
XI =d|, YI +d|2 Yz +d|3 Y3 +.cnn-oaouo+dln Yn
Xpo =dz; Y} +dpop Yo +d23 Y2 +..c.0cv...¥d2n ¥n

X% ¥d3' Y' -Idsz YZ +d33Y3 "'e....e...o*‘dBn Yn

Xn =dni Y' +dn2 Ya +dn3 Y3 "oooon-eaa-+dnn Yn

¥Xi - d - + f

==t = dj the total change in output of the;#ndus-
ij i) try per ungt ilicrease iﬁ final dehand for
output of thejpndustry,

Then, the matrix [i-{r'describes the total direct and indi-

rect change in output of any indus-
try resulting from a unit change in
final demand for the output of any
other industry.
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This national model may itself be used as a regional

model if there is no attempt to portray flows between the
various regions. In this case the region occupies tﬁe role
of the nation in the model and all flows into or out of the
region are treated as imports and exports. This type of
regional model may be differentiated from other regional
models by distinguishing between strictly regional models
and interregional or multiregional models. The former are
concerned with only one region as exemplified by the model

6

for the province of Quebec. The latter portrays several
regions and the interrelationships between them such as the
model for the Atlantic provinces treating each province as a
seperate region.7, In this thesis the term "regional model™
may be taken to include both the regional and interregional

types.

2. Regional lodel 1

The refinement of the basic model described abuve

into a regional model may be done in one of two ways. The

6 Bureau de la Statistique du Québec, Le Systéme et
Son Fonctionnement, 1, Rapport Intérimaire sur le Systéme de
Comptabilite (Quebec, 1967).

7 Kari Levitt, "A Macro Economic Analysis of the
Structure of the Economy of the Atlantic Provinces, 1960,"
in a paper prescnted to the Canadian Economics Association,
York University, June 6, 1969,
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first method which, for convenience, shall be called Region-

al Model 1 consists of redefining the source and disposition

of industrial output.

Assuie a regional Input-Output system with "n" indus-
tries and "m" regions.

Then,

X is the sales of thghoutput of the i1h industry
1H the.regxoﬂ to the J industry in the sth region,
{ is the total output of the :i.”I industry in the
rih region

Y{ is the final demand for the output of the th
industry in the ri? region

th

Zﬂ is the total rrlmary input to the J industry in
e

sth region

Theh the following equation describes the disposition of the

output of the 1'% industry in the i region.

4 ri ri ri rl
i "‘Xl‘ +Xga +J{‘5 +ooncmooooc-ooo+xlﬂ

r
T8 8 s e xR

r3 ,yr3 r@ r3
+X|' +X'£ lX +0'-oo-¢ov +Xl3

b2 w o o

rm rm ria
+X.i' *YIa +X'ﬂ+0--o.lo.oo.oo-+X‘a

r
+Yi
The total output of industry i

in region r equals the sum of sales to the
n industries in region 1

plus the sum of sales to the n



where

12

REGIONAL INPUT - GUTPUT ANALYSIS

industries in region 2

plus

the sun of sales to the

n industries in region 3

plus the sum of sales to the
n industries in region nm
plus sales to all final demand
sectors.
4 r r r r r
and ¥i =C; + Gy + I; + E; + H;
ro . : , Lth L, . th
Ci is the output of the i industry in the r
region purchased by consummers
G{ is the output of thefhindustry in the rfh region
purchased by all lierels of government
I/ is the output of the ifM industry in the rth
region purchased for investmoent purpeses,
. ' . . . h
E; is the output of thne 1fh industry in the rf
region purchased by foreigrners
r .
H; 1is the change in inventories at all levels of

production held by the ith

As before final demund is composed of consumer,

government and investment spending, exports and changes in

inventories, however in this rase each element of final

demand may be broken down by region.

This regional disag-

gregation of the elements of final demand was not done here

in order to keep the equation system as simple as possible

while still conveying the essential structure of this type

of regional Input-Output table.

industry in the rthregion
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s th

The source of inputs to the j industry may be

described by the following equation.

And Z?

x5
i

A5 Is
)&”‘ + ij'

+

28 28
X¥i * X35

4+

lj 2j

L L ] L] L ] L

+

lj 2j

+ 73
ZJ

Xms + Xms

-+l 8

+ A3j +Gl.¢lll0llv+an

+ x2S

¥35 , x35, X3?+

3

+ Xms

‘l...ll...‘X 4
+ n;

23
3]- +.o-o.ol-auc+X"j

3S

ms
3j +eno..o-ooa-+xnj

The total input into industry j

in region S equals the sum of purchases

= W} I
S S? + M

" T?

from the n industries
in region 1

plus the sum of purchases
from the n industries
in region 2

plus the sum of purchases
from the n industries
in region 3

lus the sum of purchases
from the n industries
in regionm

plus purchases of all

primary inputs.,

o JEC TRRC TRNE TR B

W$ is the purchase of labor services for which wages
jt* industry in the sth region

are paid by the

s
Sj 1is the purchase of labor services for which sala-
ries are paid by the jTindustry in the s¥h region
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M? is the purchase of foreign-produced goods
(imports) by the jtP industry in the sth region

ﬁf is the payment of taxes by the j*” industry in
the sth region

"Primary inputs are again composed of wages, salaries,
imports and taxes and could be broken down into purchases of
each of these elements by region. This disaggregation has
been avoided here to keep the system as simple as possible.

The schematic diagram on the next page shows the
manner in which the regions and industries fit together and
form the Input-Output table,

Define8

rs
Xj _ .
._X.s:. a”s
J
And obtain in matrix algebra
AX + ¥ =X
where A is an (nxm)x(nxm) matrix of input co-
efficients indicating input requirements
for each industr% per dollar of input

(equal to output

X is an (nxm) dimensional vector of indus-
try output levels

Y is an (nxm)x 5 matrix of final demand
Note that in this system there are 5 columns because

of the five different components of final demand. If each

8 The economic signiii-zance of this will be
discussed at some length later.
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FIGURE 1

SCHEMATIC OF REGIONAL MODEL I
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element of final demand had also beeun ¢isaggregated by region
Y would havé been of dimension (nxn)x(5xm}).

Solving the system

X = (-4 ¥

where T-A]" is an {mxm)x(nxm) matrix which gives

the total direct and indirect change in
output of any industry in any region per
dollar of final demand for the output of any
industry in any iregion.

This type of regional Input-Output table requires a
tremendous amount of statistical investigation in order to
trace the flow of the output from each industry in each
regicn to its destination in any one of the industries in
any one of the regions. When the resources available for
data collection are limited this type of analysis is likely
to be avoided. In addition the method suffers serious

conceptual difficulties that will be discussed later.

3. Regional Model II

The alternative to the preceding type of analysis is
to produce a separate Input-Output table for each of the
regions in the study and linking each of the tables together
through the "imports" and "exports" sector of each industry
in each region. For convenience we shall call this Regional
Model II.

It was mentioned earlier that in both the National
and Regional Model I, purchases of import were treated as a

primary input while exports vicre an element of final demand.
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In Model II, imports are ioved from the primary input sector
where they were a purchas: ol an input, to- the final demand
sectof where they are treated as a negative sale, In ad-
dition, 'imports and exports are disaggregated by origin or
destination so that the flows from industry to industry and
from region to region can be traced through the model.

A schematic diagran for a Model II Input--Output table
for a single region is provided below. "n" industries and
"m" regions have been assumed. There would be one such table

for each of the "m" regions.

h industries Jclc i1 (uict{e2]....em 21, ... ] TOTAL
: QUTPUT

industries

n

Primary
Inputs

TOTAL INPUT

Figure 2
Schematic Diagram For Regional Model II

-
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In matrix form
AX+Y=X
where Y=C; +G, +I;+ Hi+E%+E?+,.......+ET—R!-M$~.»Q..,.-MT
C; G; I; and H; are as defined earlier
X{ is the exports from region i to region j
ff is the imports into region i from region j
And
x = [1-a]"y
As before, the matrix [1—A]4 yields total direct and
indirect changes in each industry's output per dollar of
final demand. However, in this case the final demand sector
of the table has been structured in such a manner as to
permit the examination of the flows of goods and services
among industries and regions by assuming that imports
remain a constant proportion of total output as output
changes in response to a change in any final demand sector
.other than exports. This assuvnption is made in order to

specify constant costs for both domestic and foreign indus-

tries and hence constant supply pattern between all regions

in the model.

L. Rectangular Tables

A recent extension of Input-Output analysis is the

construction of rectangular tables. The concept is so recent
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that only one regional table? and one national tablelo are
operational and both of these are of a tentative nature.
The approach is an attempt to overcome some of thc
shortcomings of the traditional square (nxn) Input-Output
matrices. As will be discussed in Chapter two, it is well-
known that the input co-efficients in the square tables have
a rather doubtful meaning and their stability is handicapped
by a system which forces re-arrangements of secondary-
product data.ll In addition, industrisl statistics normally
record more comriodities than industries and so, by aggre-
gating commodities into characteristic industrial groups,
some information is needlessly suppressed.12

The Quebec regional table and Canadian national table
both use two sets of rectangular matrices. The first is an
input co-efficient matrix [U’], ar the primary matrix as
Matuszewski calls it, with more rows than:columns (more

commodities than industries) and describes the value of

e 9 T. I. Matuszewski et al, Le Systéme de Comptabi-
1ité Economicque du Quebec, III, Bureau de la Statistique du
Quebec, laboratoire d'@conometrie, Université Laval, 1970.

lQ Queen's Printer, The Input-Output Structure of the
Canadian Economy, 1961, I, (Gttawa, 19697,

11 _John A, Sawyer, "The lMeasurenent of Inter-Industry
Relationships in Canada," The Canadian Journal of FEconecnics
»and_Political Science, XXI (Nov. 1955), p. 4GI.

12 United Nations, A Svstem of National unt s
(New York, 1668), p. 37.° A o em of National Accounts

.
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intermediate commodity input into each industry. The table
is based on the assumpticn that the inputs of an industry
are proportional to the output of the industry irrespective
of the level of that output and its commodity composition.
This assumption is defended on the grounds that technology is
organized on an industrial basis and hence, the samre input
structure is appropriate for all commodities produced by an
industry. This is referred to as the Industry Technology
Assumption.13

The second matrix of a rectangular Input-Output system
is the output table [V] or'the repartition matrix as
Matuszewski refers to it. This matrix has the same number of
columns as {U] had rows and the same number of rows [U] had
columns, In the case of [V] columns refer to commodities and
rows to industries. The elements of [V] portray the value of
the production of each commotity produced by each indust:ry.
The assumption implicit in [V] is that each commodity is
produced by industries in fixed proportion and sc¢ is referred
to as the Market Share Assumption.lh

The manner in which [U] and [V] fit together with final

demand and primary inputs is described by the following

schematic diagram.

13 Queen's Printer, The Input - Output e.eceeee, P. 38.

14 Ibid., p. 37.
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n Commodities m Industries gégiid Total
n Commodities u - e q
m Industries \'f g
Primary y!
Inputs
Total q! g'

Figure 3
Schematic Diagram of Recsongular Model
g >

U is the matrix of commodity ianputs used by industries
V is the matrix of industrial ontputs of commodities

e is the vector of final demand for commodities

g is the vector of total commodity output

g is the vector of total output per industry

y is the column vector of primary inputs used by indus-’
tries

y', q' and g' denote the transpose of y, q and g
respectively.

The system is defined by (I) and (II)
(I) g=Dgq
where D is a matrix of co-efficients calculated by dividing
each column element of the matrix V by the corres-
ponding column total in q'.
(I) is the mathematical expression of the Market Share
Assumption, that is, that industries will preserve their

share of the market for each commodity regardless of the

level of commodity production.
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= Bg + e

output equals commodity production plus finsl

B is a matrix of co-efficients caleulated by
dividing each column element.of the matrix U
by the corresponding total in g'.
Note that B is analogous to the A matrix in the square
Leontief system when D = I, that is, when each industry only

produces one commodity

Substitute (I) into (II) and solve for g

g = DBg + De
g-DBg = De
[I—DB]g = De
g = [1-DB] ™' De

(III)EG = [z-0B]"'D

where [I—DB]"D is a matrix producing ‘.otal direct

and indirect industry output changes
per dollar of final demand for commodi-.
ties.

(III) does not allow for competitive import leakages
during the successive rounds of re-spending since competitive
imports are treated as an addition to domestic supply in the
original flow table., Then, to permit the rectangular Input-
Output system to simulate {lows of goods and services between
various regions through the import and export sectors it is

necessary to define a new market share matrix

%
D" =D (1 T/d



23
REGIONAL INPUT - OUTPUT ANALYSIS

wher?/uis a diagcnal matrix of competitive import
co-efficieats from all the sources of imports.

Then import leakages are built into the equation

dg = [1-px8] ~lox
de

where [i-D*ﬁ]'l * is a matrix producing total
direct and indirect domestic
industry output changes per
dollar of final demand for
comrodities.,

Several advantages accrue to the rectangular Input-
Output system. Changes in production structure and changes in
marketing arrangements are Hetermined by different sets of
forces. By keeping their descriptions separate, the system is
easier to handle, modify and update. A square table, by agg-
regating the production and distribution structures could
disguise structural shifts in the economy. A secondary benefit
of rectangular tables results from the Tact that the concept
corresponds relatively closely to the way the data are collected.
Data used are very much in the format in which they arise in

industrial statistics on production and marketing,namely as products
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into industries. This makes it possible to draw on indus-

trial experience and outside knowledge to improve and up-date
estimates and interpret results.16
5. Summary

Input-Output analysis was traditionally carried out at
the national level. Since then the method has been applied
ex tensively to the problems of Regional Economics throush the
Regional lModels I and II described in this chapter. The
first requires very extensive data collection. The second
cases the emperical burden by considering imperts as a
negative final demand vector instead of a primary input, and
by disaggregating exports and imports by destination aud
source. This permits the flow of goods and services between
regions to be traced through the impert and export sectors of
the Input-Output tables for each of the regions. The recent
refinements of rectangular tables were considered. These are
clearly preferable to the traditional type of table mainly

because of their features that minimize changes in input co-

efficients and make it possible to identify changes when they

do occur,
15 United Nations, A System c..seeey, Do 37
J16 T. I. Matusgzewski, "Some Remarks on an Econometric

HModel of ?rovinc%al Econony," The Canadian Journal of Economics
and Political Science, XXXI (Nov. 1665, p. 556,




CHAPTER 2
THE WEAKNESSESS OF INPUT-OUTPUT MODELS

This chapter will scrutinize the methods and assump-
tions of Input-Output analysis in order to be aware of such
limitations as may exist. Conceptual difficulties are exam-
inéd first including a discussion of the use of constant in-
put co-efficients, the assumption of ccnstant supply patterns
‘between regions in regional Input-Output models and the
postulate of a static equilibrium for the purposes of con-
structing the model. Errors that enter the model from an
estimation point of view are examined next. The questions
raised here concern the problems of aggregation, lack of
data on imports, methods of valuation and the accuracy of
individual entries.

1. Constant Input Co-efficients

The same ingenious simplification of the economy which
made the Input-Output model possible contained the seeds of
serious difficulty. The most simplifying and controversial
.assumption of the analysis concerns the constancy of input
co-efficient embodied in the earlier definition,

P ¢ S

X . aij

J
This simple mathematical statement infers that as the

output of an industry increases, its use of all inputs
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change in strict proportion to the chénge in out:ut, that is,
that each industry's production function is linear and
homogenecus of degree one. In such a case the productivity
function for each factor of production. will be of the form
shown in figure L4 insteacd ¢ the forms shown in figures 5

and 6 which indicate increasing and decreasing returns

respectively.

Total Total

Output Output

Input i Input i
Figure 4 Figure 5

Productivity Function Productivity Function
When Production Function When Production
Is Linear and Homogeneous Function Is lomoge-

neous With Increasing
Returns
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Total
Output

Input i
Figure 6
Productivity Function
When Production Function

Is Homogeneous with
Decreasing Returns

Leontief has pointed outl

that the strict propor-
tionality assumption maybe modified in an open model by a
constant term K which represents total output in th: Input-
-Output system when the level of all variable inputs is zero.
In this case figure L changes to figure 7 and allows for
constant a marginal product but variable average product.

K represents the level of exogenous final demand produced by

primary inputs when the level of all intermediate input

and output has fallen to zero.

1 V.W. Leontief, "Some Basic Problems of
Empirical Input-Output Analysis,” Input-Output Analysis: An
Appraisal (Princeton, 1955), p. 18.
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Total
Output

/

Input i
Figure 7
Modified Productivity Function
When Production Function Is
Linear

There are a number of objections to either the
figure 4 or figure 7 postulates of proportionality. The
most important concerns the apparent lack of substitutability
among inputs. Because output changes only in strict pro-
portion to changes in all inputs, inputs can only be con-
bined in strict proportions. Hence, the isoquants and
expansion path for any two inputs in a typical Input-
Output industry are of the type shown in figure 8.

This postulate of zero elasticity of substitution
between inputs violates one of the most basic postulates of
the theory of the firm, that is, that the amount of each
input used in producing a given output will respond to

changes in relative input prices.
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Input i
Expansion
Path
Output &4
Output 3
Output 2,
Output 1
Input j

Figure 8

Isoquants and Expansion Path of
Linear Homogeneous Production
Function

Leontief argues that factor substitutions are unim-

portant in the short run. 2 Samuelson}3Georgescu-Roegen? and

Chipman5 have argued that in the Leontief sysiem even if

2 Ibid,, p. 18,
3 Paul A. Samuelson, "Abstract of a.Theorem Concern-

ing Substitutability in Open Leontief Hodels," p. 142-46 in
T. C. Koopmans, Activity Analysis of Production and Allocation
(New York, 1951).

L Nicholas Georgescu-Roegen,"Leontief's System in
the Light of Recent Results,” The Review of Economics and
Statistics, XXXII (Aug, 1950), p. 214-22.

5 ) John S. Chipman, "Linear Programming," The Review
of Economics and Statistics, XXXV (lMay, 1953), p. 101-17
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substitutability is physically possible, it will be ruled out
on economic grounds. In an economy where labor is the only
factor of production not produced within the system, the
price structure will lead to the efficient utilization of
labor and, since all productive factors will consist of either
direct or embodied labor, there will be no scope for changes
in relative factor prices, and, therefore for factor substitu-
tion. For example, if wages are increased in the Leontief
system, the cost of machines also increases by the same
proportion because everything is congealed labor in the
Leontief system.6 Hence there will be no substitution
between factors because there has been no change in the rela-
tive prices of factors.

This analysis cannot be readily applied to the open
rectangular system because there is not a one to one relation
between the m industries which purchase labor inputs and the
n commodities produced by those m industries, However, similar
results can be derived by separate consideration of each of
the basic assumptions of the rectangular Input-Output system.

Consider Figure 9 in which the supply and demand for

6 R, Dorfman, P. Samuelson and R. Solow, Linear
?rogrammlqg,and Economic Analvsis (Toronto, 1958), p. 249.
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any of the commodities produced by industry I in the rectangu-

lar Input-Output system are shown.

p

Figure 9
Equilibrium of Industry I

The supply curve ss is horizontal representing the
postulate of constant marginal and average costs. It should
be noted that, by the Industry Technology Assumption, this
supply curve refers to the costs incurred by industry I
regardless of the commodity composition of that industry's
output. Thus, industry I can supply any quantity of all the
commodities it produces at price Py

The demand curve DD is drawn perfectly inelastic
because demand in the Input-Output system is inelastic with
respect to price. Any shift in the demand curve DD will still
produce an equilibrium at price Py .

Figure 10 shows the supply and demand for any of the

commodities produced by industry II, Now, because industry I
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is almost certain to have a different cost structure than

industry II, P, will not equal pp except by chance.

p
- D
Pol s S
ol
q
Figure 10

Equilibrium of Industry II

If P2 1is less than P substitution of the com-
modities produced by industry II for the commodities produced
by induétry I would be expected and vice versa if P, is less
than Py -

However, this substitution will not take place because
of the Market Share Assumption which requires each industry
to retain only its portion of the market for each commodity.
This market portion is determined by observation in the base
year as the [V] matrix is constructed. The variables de-
termining each industry's portion of the market are exogenous
to the model and include commodity diffe;entiation, customs,
levels of advertising, geographical displacement of markets,

etec.,
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The ‘problems of proportionality and non-substituta-
bility are further complicated by the aggregation into indus-
tries of firms whose technical methods are not identical or
which produce products whose technical requirements are not
identical. Input co~efficients resulting from such aggre-
gations are not simple technological co-efficients but
complex ratios. Take for example the ratio of the input
from the chemical products industry to the output of the
clothing industry. The numerator would be the sum of the
price times quantity of hundreds of inputs to the clothing
industry cbtained from the chemical products industry, while
the denominator would be composed of the sum of the price
times quantity of each of the thousands of different products
of the clothing industry. This co-efficient can only be
interpreted as & ratio which incorporates a variety of influ-
ences including the supply and demand for the products of the
clothing industry, the supply and demand for the inputs from
the chemical products industry as well as the various tech-
nologies of the clothing industry. Hence in an industry
which includes scme variety of products and technologies, we
we can assert that the input co-efficients are constant only
if we assume that when the output of the whole industry's
product changes, the output of all its slightly differentiated
products change in the same proportion and also that all tech-
nically different segments of the industry expand and contract

in the same proportion. It should be noted here that this
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problem is considerably .essencd in the rectangular Input-
Output system which seperates the structure of production
from that of distribution.

The production co-efficients and the meaning to be
attached to them offer additional problems generated by the
static nature of the typical Input-Output model. There is
not really an instantaneous connection between the current
level of activity in any incdustry and the current level in
its supplying industries. Inputs (except services) must be
preduced before they can be used. Consequently, the tech-
nological relationships (except for service industries)
connect the current level of each industry with previous

levels of its supplying industries and subsequent levels of
its customer industries: Thus, since the usual Input-Output
model &sbstracts from the time sequence of production and
exchange it applies only to a static equilibrium. This is
eiactly the problem one must expect to encounter in attempt-
ing to simplify reality into a static model.

One further problem associated with the assumption
.of fixity of production co-efficients results from there
being no upper limit on the various outputs. Thus the output
of the automobile industry is assumed to be independent of

the capacity of the steel industry, or for that matter, of

the quantity of iron ore in the ground. This problem could
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be overcome within the existing concept of Input-Output
analysis by generalizing the model to a Linear Programming
problem and placing upper limits on one or both of the amourt
of labor in the economy and the physical capacity of the
industries themselves.

A1l the above remarks on fixed input co-efficients of
production are associated with changes in the level of output
and changes in prices of factors of pfoduction. Whenever an
Input-Output table is used for analysis at any time other
than the year for which it was prepared a problem arises in
considering whether or not a change has occured in the input
co-efficients simply due to the passage of time. This problem
is extremely relevent because of the length of time (usually
5-10 years) it takes to prepare a high quality table.

Over a period of 5-10 years invention and innovation
change input co-efficients or the stock of capital may change
sufficiently to alter the structure of production. Natural
resources may become depleted. Also, the mix of industries inany

given industrial classification may change. Several attempts7

7 See for example V. L. Smith, "Engineering Data
and Statistical Techniques in the Analysws of Production
and Technological Change: Fuel Requirements in the Trucklng
Industry", Econometrica, XXV (Aprll 1957), 281-310.
W, W. Leontief et al, Studies in thp 5tructure of the American
Economy (New York, 19537,
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have been made to investigate the stability of input co-
efficients over time, however most are inconclusive and plead
for more research in the area. The general conclusion is
that for industries, their purchases of goods and services
from other industries are based primarily on established
customs or technological necessity and hence tend to change only
gradvally through time,

While it is apparent that the use of constant input
co~efficients is a serious shortcoming of Input-Output analy-
sis, it has to be clearly understood that practical necessity
rather than theoretical convenience is responsible for the
dominant position assigned to this limiting assumption. As

8

Leontief makes very clear® there is simply not enough quanti-
tative knowledge on the structural relationships within the
economy to take account of variable proportions at the indus-
try level,

2. Constant Regional Supply Patterns

In the Regional Model Type I, the input co-efficients
(the a{f's) are subject to all the conceptual difficulties

associated with the National Model input co-efficients (the

8 W. W. Leontief, "Some Basic Problems of Emp rical
Input-Output Analysis," p. 18 in Input-Output Analvsis:
An Appraisal: Studies in Income and ilealth (Frinceton, 1955).
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aﬁ's) and sn additicnal difficulty of their own. The Region-
al Model Type I assumes "“stable trade co-efficients",

Regional input co-efficients not only specify the
amount of input needed per unit of output as did the national
input co-efficients, but they also specify the regional
source &nd that source is assumed to supply a constant pro-
poftion of total output. Thus the Type I assumes constant
supply or trading patterns between every industry in every
region. To assess the limitations involved in this assumption
it is necessary to consider the circumstances under which
constant supply patterns will prevajl.

Given regional cost structuves, transportation rates
on ‘every commodiﬁy between every pair of regions and regional
final demand, the trading patterns betweern regions will be
unresponsive to changes in regicnei final demand if the follow-
ing conditions are satisfied;

i) cost of production arec constant and there exists

excess productive capacity-the usual Input-Output
assumptions.

e
[N

the cost per unit of transporting a good between
every pair of regions is fixed and there exists
excess capzcity in the transportetion netvork.

Jade
e
e

S

the supply of labor in ca<h region is infinigely
elastic at the given regional factor prices.

‘ .9 _ Lleon N. loses, "The Svability of Interregional
Trading Patterns and Input-Output Analysis," The American

Economic Review, XLV (Dec. 1955), p. 811,
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When these conditions are satisfied any :hift in
demand will leave the existing pattern of trade between
regions unchanged.

The Type II Regional Model relaxes the data col-
lection difficulties encountered in the Type I Model by
tracing the orgin of imports by region and by industry but
treating them as an addition to regional supply.of a commodi-
ty and assuming all industriés use thé same proportion of
regionally produced goods and imports of the same type of
good., However, the assumptions neccssary to ensure stability
of supply patterns are the same for both Tyﬁes of Regional
Hodel.

There are other factors which may operate to stabil-
ize the regional input co-efficients. Supply patterns will
tend to be stable for those type of commodities which incur
significant transportation costs.lo Also, in those cases
where cultural and institutional factors operate to fix sup-
ply channels, trade patterns will be stable. Finally, trade
paterns will be stable for commndities where different natu-

ral attributes of the same product effectively distinguish

10, Walter Isard, "Interregional and Regional Input-
Output Analysis: A Model of a Space~Economy," The Review of

Economics and Statistics, XXXIII (Nov. 1951}, p. 324.
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the output of one region from another. For example, trading
patterns between different Canadian regions would tend to be
stable for such products of the Primary Fishing Industry as
British Columbia salmon, Northern Ontario trout, or pike and
Atlantic halibut.

In summarizing then, it must be acknowledged that the
postulate of stable supply patterns is not a particularly re-
liable assumption. However, it does provide a workable
method for simulating the flow of goods and services between
regions when dealing with small percentage changes in the
final demand sector. The extent of unreality obviously
becomes greater and the reliability of results less accepta-
ble as the magnitude of the hypothetical changes increase and

as longer and longer run implications are sought.

3. The Static Equilibrium

In a discussion of the conceptual shortcomings of
Input-Output analysis, mention should be made of the basic
book-keeping identity expressed by the equation;

X=A+Y

It must be kept in mind that this bookkeeping balance
relates to sales and purchases and not directly to quantities
of production and consumption. The difference between the
sales of any sector and its output is the change in its inven-

tories of finished goods, and the difference between the
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purchases of any sector and its consumption is the change in
its inventories of raw material. Hence sales can be identi-
fied with output and purchases with inputs only if inventories
do not change and this relationship is valid only in static
equilibrium. In the case of those industries that have experi-
enced a change in inventories over the period for which data
is being collected for the Input-Output ﬁable, a column in the
autonomous sector is allocated to chéhges in inventories.
This sector is very difficult to treat properly because it
introduces a dynamic element into the static series of flows
depicted in an Input-Output table. To compound the problem,
information on inventories is notably poor.11

Primarily, information on inventories is poor because
of the aggregate nature of the item; it shows the changes in
the stocks of each industry which are held by all establish=-
ments in the regional economy whether as raw materials, good

in process, finished goods or trading inventories.l2

11 W. Duane Evans and Marvin Hoffenberg, "The Inter-
Industry Relations Study for 1947," The Review of Economics
and Statistics, XXXIV (May, 1952), p. 118.

12 Queen's Printer, The Input-Output Structure of the
Canadian Economy 1961, I, (Ottawa, 1969), p. 2&.
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Secondly, firms employ a variety of inventory ac-~
counting methods which may show changes in values of inven-
tories even though there has been no actual changes in the
quantities. Hence inventories must be valued by multiplying
the physical .change by weighted average prices during the
year instead of the readily-available book values. The issue
is further complicated in those industries, such as the to-
bacco industry or whisky distilleries, where it is quite
common for inventories to contain goods produced in previous
periods so that in order to correct book value to physical
change, it is necessary to assume a period of turnover for
that particular industrial inventoryel3

In addition to these conceptual difficulties of
constant supply patterns, input co-efficients and dynamic
inventories in 2 static model, there are a number of practi-
cal or statistical problems encountered in constructing an
Input-Output table.

L, Aggregation to an Industrial Classification
In Canada the industries in an Input-Output model re-

present a grouping of the basic elements of the economy listed

13 _John A, Sawyer, "The lleasurement of Inter-industry
Relationships in Canada," The Canadian Journal of Economics

and Political Science, XXI (Nov, 1955), p. 484.
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in the Dominion Bureau of Statistics Standard Industrial

Classification Manual. Since data used in assembling Input-

Output tables are collected on the basis of this-classifi-
cation, an understanding of the meaning of an industrial
classification of goods and services is fundamental to an un-
derstanding of the nature of the table of inter-industry flows
of goods and services.,

The unit basic to data collection and Input-Output
analysis is the establishment defined as the smallest unit for
which accounting records are available.l¥ Characteristically,
the establishment is the garage, retail outlet, factory, etc,
since this is the smallest unit of the firm for which it is
possible to obtain statistics on materials used, shipments,
inventories, etc,

An industry represents a group of establishments
which have sufficient common characteristics that they may be
grouped together for analytical purposes.15 The establishm
ments may produce similar products (eg: Meat, Dairy, Fruit)
or may employ similar technological processess {(eg: Printing).

One of the chief practical problems in Input-Output

vwork concerns the choice of a particular set of industries to

14 Queen's Printer, The Input-Outbut.e..e.. P. 28.
15 Ibid., Dp. 22.
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be employed. The final decision will be largely dependent
upon costs of, and resources available for data collection
and processing, amount and kinds of existing data and the
objectives of the study, The greater the amount of industrial
detail that can be recorded the greater will be the flexibili-
ty and usefulness of the tabulations. FPerhaps more important,
as the industrial classifications become less aggregative the
more homogeneous are the establishments remaining in the
classifications. The more homogeneous are the establishments
that meke up an industry, the more stable will be the input
co-efficients over time since the establishments represents a
collection of specialized equipment and human experience
within which rapid substitutional possibilities are at least
limited. In addition, it is desirable to work with fine
industrial detail because this leads to better information on
competitive imports. The exact nature of this point will be
discussed later,

On the other hand, an increase in the number of indus-
tries adds to labor and processing requirements at every

stage.'L6 Considering that resources available for most

16 Walter Isard, llethods of Regionsl Analysis: An
Introduction to Regionel Science (New York, 1962), p. 319.
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research purposes are limited, there will be a strong in-
centive to reduce this burden by aggregating to & smaller
number of sectors.

The undesirable effects of a necessary sacrifice in
detail may, however, be minimized.t7 If the output of one
industry is all, or nearly all, purchased by a second sector,
the two sectors may be combined with minimal loss of infor-
mation. If two sectors havetidentical input structures per
unit of output, nothing will be lost in conbining them., If
two or more sectors have little or no bearing on the particu-
lar problem under consideration, these sectors may be

conbined with small loss.

5. Import Estimation
In constructing an Input-Output table is necessary to
allow for import leakages out of final demand and the suc-
cessive rounds of intermediate demand. Otherwise, in com-
puting total direct and indirect changes in output per dollar

of finsl demand, an Input-Output model will be overstating

17 W. Duane Evans and larvin Hoffenberg, "The Nature
and Uses of Inter-Industry Relations, Data and llethods," p. 75,
Input-Output Analvsis: An Appraisal (Princeton, 1955).
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the change in domestic o:tput by the volume of imports
purchased by the intermediate sectors on each of the suc-
cessive rounds of production induced within the model. Ideal-
ly in a.table that automatically allows for import leakages,
each element of intermediate and final demand would be sepa-
rated into demand for domestic and demand for foreign goods
and it would be assumed that the ratio of domestic to foreign
demand for each element of demand remains constant for all
levels of output. Unfortunately, the import content of each
element of demand is not known because the exact geographical
origin of purchases is generally not recorded in the source
documents of establishments.18

To overcome this absence of direct data on imports,
two types of imports are distinguished; competitive and non-
competitive. Competitive'imports are those which have a
regionally~produced counterpart. Conversely, non-competitive
imports are commodities or services not produced in the
regional economy. There is little difficulty in estimating
non-competitive imports simply because all of it must, by

definition, come from a foreign source.

18- Queen's Printer, The Input-Outpubeese.. p. 22.
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Competitive imports ere estimated by the "residual

19

difference' method.’ By this vrocedure competitive imports
are charged to consuning industries where the counterpart
regional production tekes place and so are distributed simply
as an addition to regional supply. The total volume imported
for any single tyrz of competitive import is then obtained es
the residual differznce between the sum of all uses end region-
al output,

The residuals method of estimating compctitive imports
is not a safe one, The method will produce different results
depending upon the degree of aggregation of the table. The
greater Lhc degree of detail in the table the greater will be
the volume of non-competitive imports capable of being identi-
fied as not produced regionally. In addition, the residual
method of determining imports rests heavily on the assumwvtion

that therc is no re-export of commodities.

6. Methods of Valuation
It is both a statistical and economic necessity that
all components ol an Input-Output table be measured in as

consistent s manner as possible. There are two methods of

B L U e s aat— e A Lo

10 Kari Levitt, "A HMacro Economic Analysie of the
Structure of the Ecoromy of the Atlantic Provinces 1960,"
in a paper presented to The Canadian Economics Association,
York University, June 6, 1969,
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valuation; purchaser's prices and producer'!s prices,

The price of an article at purchaser's prices includes
the value of the article f. o. b. the factory plus wholesale
and retail trade margins, plus transportation costs plus
indirect taxes.zo This method has the advantage of showing
consuner expenditures at the actual delivered prices and there-
fore directly relates industry outputs to the personal
expenditure and other categories in the National Accounts.
However, this method has the important disadvantage of inclu-
ding in the input co-efficients trade margins, transportation
costs and indirect taxes ahd changes in these items will affect
the ratios even if there has been no change in the technical
input co-efficients for the industry.

In order to avoid this source of instability in the
input structure producer's prices are most frequently used in
the construction of Input-Output tables. In this case the
purchase is recorded f. o. b, the factory and trade and trans-
portation margins and indirect taxes are recorded as if they

constitute separate transactions by the purchaser.2l This

20 W. Duane Evans and Marvin Hoffenberg, "The Nature
and UseSceese.." p. 62,

21 Queen's Printer, The Input-Output ........., p. 25.
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method poses a problem to the researcher because information
available is very likely to be recorded in source documents at
purchaser's prices and the sum of trade and transport charges
and the sum of indirect taxes must be estimated separately,
usually by indirect rmethods.

Producer's prices may, sometimes, be defined to in-
clude commodity taxes in which case the term "basic value" is
used to identify the price defined by purchaser's prices less
trade and transport margins and commodity taxes.22

Imports must also be valued in a manner consistent with
the valuation of domestically produced goods and services, how-
ever, there is no value for imports that is equivalent to pro-
ducer's values for domestic products.23 The method used values
imports &l cost, insurance and freieht at the Canadian border
plus import duties. In regional models, domestic goods but
imported from outside any one region will be valued in the same
manner, however, import duties will be zero.

Special problems associated with the import and export

sectors of regional Input-Output tables mainly derive from the

22 United Nations, A System of National Accounts {(New
, 1968), p. 48.

York

23 Queen's Printer, The Input-Outputeece.e.c.. p. 25.

~




L9
THE WEAKNESSESS OF INPUT-OUTPUT MODELS
fact that regional econonies are almost invariably much more
reliant on external trade then national economies and inter-
regional trade is never recorded as accurately as internation-
al tradé.zh For example, the income of commutors who live in
one region but work in another is very'difficult to estimate.
There are similar problems associated with large multi-plant
corporations which not only have installations in various
areas but with ownership dispersed in unknown fashion over
several regions. Also government activities,especially at
the federal level,are difficult to distribute on a regional
basis. All these problems are greatly eased if there are
sharp geographical boundaries between the regions. Also, if
political boundaries such as provinces or states define the
limiés of a region, problems ol estimation are lessened.

The most basic practical question of Input-Output
analysis concerns the numerical accuracy of the individual
entries. How closely does the figure on fertilizers purchased
by the agricultural industry correspond to the actual magni-
tude it is supposed to represent? In considering such a
problem, one must first ensure that one understands the

meaning of the entries in the Input-Output table. The less

2L J. lleyer, "Regional Economics: A Survey," The
American Economic Review, LIII (Mar, 1963), p. 24.
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aggregative are the industries, the less index-~like are the
values in the table and the closer to reality will any given
entry correspond. Hence the meaning of the industrial label
attached to the individual entry in a detailed Input-Output
table can be expected to be more precise than the broader
concepts in the aggregated table.

An assessment of the accuracy of any given entry in
an Input-Output table implies knowledge of the true magnitude
of the entry. But, if the true magnitude were known it
certainly would have been wused in the first place. An ideal
check would be provided if data could be obtained by both
purchases and sales. But even in the most advanced industrial
regicns neither the sale nor purchase information is available
in the detail desired from immediate observation.25

Very few, if any, entries in an Input-Cutput table are
obtained through immediate observation. Almost all are arrived
at through the application of various indirect estimating

procedures to sets of primary data.26 Thus, it is not the

25 Walter Isard, Methods of Regional Analysis: An
Introduction to Repional Science (New York, 1960, p. 32k.

26 ¥i. W. Leontief, "Some Basic Problens of .e.e.. p.10.




51
THE WEAKNESSESS OF INPUT-OUTPUT MODELS
knowledge of the correct answers, but the quality of the
researchers and their experience in the use of similar indirect
procedures that enables one to form opinions concerning the
reliability of the final statistical entries.

In summary then, Input-Output models suffer from very
serious conceptual difficulties the most important of which
concerns the use of constant input co-efficients for all
levels of production and for extended periods of time after
the base year. Both are necessary because at present there is
no reliable way to predict changes in input co-efficients.

The length of time for which any given model must be used after
the base year is determined by the considerable delay required
to prepare that table and then up-~date it. This will be 5~10
years for a good table.

The assumption of a constant supply pattern among
regions is not particularly reliable, however, the conditions
for stability can be enunciated. The use of a static model
must be accepted until dynamic models can be estimated.
Statistical difficulties will limit even the use of a square
model, however, procedures have been outlined to minimize the
undersirable effects of necessary simplifications. The
ultimate assessment of any model is determined by the extent

to which special attention has been paid to traditional
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problem areas identified by earlier researchers and by the
experience and quality of personnel engaged in the construction

of the model.



CH/ PTER 3
THE LEVITT MODEL

“The only Input-Output model for the lMaritime Provinces
in use at the present time is a square table with the base-
year 1960 and constructed by Mrs. Kari Levitt of McGill Uni-

versity.t

This model was presented to the Canadian Economics
Association Meeting at York University, June 6, 1969 and is a
Type II Regional Model as discussed in Chapter two. One
Input-Output table was prepared for each of the Atlantic
Provinces and each province was linked to each of the other
Maritime Provinces, the Rest-of-Canada and the Rest-of-the-
World through seperate import and export columns in the final
demand sector. The flow table for cach of the Atlantic

Provinces presented by Levitt is contained in Appendix 1,

Tables 1 to L inclusive.

1. General Nature of the Model
The Levitt Input-Output model is an attempt to produce
a strictly policy-oriented table in the sense thet the table
js meant to be well-suited to aiding a developuent policy for

the Atlantic region concerned with finding ways and means to

1 Kari Levitt, "A Macro Xconomic Analysis of the
Structure of the Economy of the Atlantic Provinces, 1960," in
a paper presented to the Canadian Dconomics Association, York
University, June 6, 1969,
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increase incomes and employmcnt.2 Because the chief instru-
ments of policy in the Atlantic region are federal and pro-
vincial expenditures and transfer payments to perscns, local

3

governments and industries,” the model was designed with
particular emphasis on these items. In addition, the open-
ness of the Atlantic provinces relative to the rest of Canada
resulted in special attention being paid to the import and
export sector.

One table was prepared for each province in the belief
that for the purposes of economic planning, the province is
the crucial unit of regional economic decision—making.LP
Treating each province as a region affords certain economies
in data collection since it permits the use of existing pro-
vincial statistics in the construction of the table. In the
case of Newfoundland and Prince Edward Island the provincial
boundary provides a distinct geographical barrier over which

goods and services entering or leaving the region must pass,

2 Kari Levitt, "Inter-Incdustry Study of the Economy
of the Atlantic Provinces," p. 153 in Sylvia Ostry and T. K,
Rymes cd; Papers on Remiocnal Stetistical Studies (Toronto,

1966), p. 152.

3 Kari Levitt, "A Macro Economic AnalysiS.ce..." p. 3.

b Ibid., p. k.
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thereby permitting the application of more rellisble indirect
measures of interregional trade.

The industries selected for the model reflect the
attempt to produce a "policy model'. Industries were chosen
not only. to describe how the economy existed in the base-year
but as it might become as developuent plans progressed.
Particular eflort was made to isolate the key activities upon
whose fortunes the region depends. Industrial data was col-
lected in riore and more detail until the inter-industry flows
became too scanty to justify the additional research neces-
sary for building a larger table.?

The elements of the final demand sector ere also
strgngly policv~oriented. Government expenditures are dis-
aggfégated by level of government, that is, federal, pro-
vincial, and municipal and, by function, that 1s, defence,
civil, education and hospitalization. Imports and exports
are disaggregated by source or destination in order to permit
the examination of flows between the rcgions resulting from
any change in final demand in any one region. The residuals
method for determining imports is used to estimate only those
imports into any onc of the rcgions from a sonrce outside the

Atlantic provinces., Imports into anyone of the Atlantic

5 Kari Levitt, "Inter-Industry Study....." p. 155,
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provinces from another of the Atlantic provinces is simply
the exports of the second Atlantic province to the first
province. For example, the entry for competitive imports
of industrial product R into region A from region B is simply
the exports of R from region B to region A. Since information
on the destination of exports is generally much more reliable

6

than the source of imports,~ this method for estimating com-
petitive imports into any Atlantic province from any other
Atlantic province yields results nore reliable than would be
expected. In an attempt to increase the reliability of in-
formation on competitive imports from outside the Atlantic
region, the most disaggregated conmodity detail possible was
used to estimate imports.7

In the estimation of competitive imports through ths
residuals method re-exports are assumed to be zZero., For
example, European automobiles unloaded at Halifax and trans-
ported through Nova Scotia and New Brunswick to ths rest of
Canads are assumed to be zero. There is nothing conceptually
incorrect about assuming such re-exports to be zero as long as
the economic activity generated by such through-shipments will

not also be assumed zero. In the levitt model special

6 United Nations, A System of National fccounts (New
York, 1968), p. 37.

7 Kari Levitt, "Inter-Industry Studv......" p, 155,
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effort8 has been 1-d- to sstinate the transporiation, storag:
and distribution chasy s associated with re-expocts alihough
these throush-chiwents themselves will not appesy os civher
imports o1 expo S,

The levitt pa) er actually presonts three seperate
nedels for the Atlaatic Trovinces each exhibiting a di'Tevent
degree of tfopunniss.® Openress in this sense relers to the

rtent to which denands are determined external to the Input-
Qutput syscen {axogenous variebles) as opposed to demands
vhich azre determined within the model {(endogenous variable S),9
The smaller the number of endogenous variables, the rore "ocoocn”

{or less "closed") the model is.

2. The Thcory of the lModel
facii of the three lLevitt models i1is defined by ithe soan-
relationship:
g=Ag + D+ E -1

where g is an n-dinensionual vector describing total
outpul. for each of the n industrics
D is an n-dinensioy al vector of final demand
excluding imports and exports

8 Tbid., p. 15k,

. 9 Le~nid Hur“oz, "Tnput-Output Analysis and Tconomic
voruvetuvre, ™  The Ameydcan Feonornic Review, XLV (Sepi. 1955)p,631,
22 )00
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E is an n-~dimensional vector of final demand
for exports to all designations

M is an n-dimensional vector of final demend
for competitive imports from all sources

A is an (nxn) matrix of input co-efficients. Each
element of A is defined by

:u‘.j J T =
aij -—a-j-:- l, J ].23 ssoaell

wherc uyy is the purchase of inputs by the jfh industry
from the ifth industry or from a foreign source
producing an output similar to that of the i
industry.

and vy is ghe total output (equal to tetal input) of
the j ' industry

then
gE~-~Ag + M=D+F

define/? to be a diagonal matrix whose elements
in the principal diagonal are;

o= M i=1234% n
A &7k

That is, competitive imports are defined to be a
constant proportion of total output excluding final demand
for exports or what Levitt calls "net provincial output",(g-E).lo

Substitute and obtain

g-hgt B (g-E) = D+E

10 Kari Levitt, "A Macro Economic Analysis...."p. 20.
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g-—Ag+/—} g~79E = D+R
g-hgifg= D+B+/8 E
[1-44fe=D +[1 +pJE
T -1
g = [ - & +fI'D +[x+p]7]
then [I~Aﬁﬁﬂ415 an (nxn) matrix which yields direct
and indirect industry output requirements
per unit of final demand exclEQing exports,
for each of the n industries, -
The [1~A+%ﬂ4matrices for Prince Edward Island and Nova
Scotia are contained in Appendix 1.12
The [I»AﬁéﬂAmatrix cannot be used to yield direct and

indirect industry output requirements per unit of exports

because of the definition;

M; :
P 1l = l 2 1+ © esceo
[~y gi—Ei 3 n

This defines direct export demand as supplied only
from provincial output. However, all other final demand and
all indirect demand is supplied from both provincial output
and competitive imports in a constant proportion, .

The following derivation may be used to provide a

matrix which yields direct and indirect industry output

11 Ibid., p. 19.

12 Table 5 in that appendix is the [ImAnG]qmatrix for
Prince Edward Islaend. Table 6 is the same but_closed with
respect to consumption. Table 7 is the [I-A+f]Mmatrix for
Nova Scetia closed with respect to consumption.
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requirements per unit of final demand for exports,
define

E' is an n-dimensional vector of exports obtained
by partitioning the matrix [D{E£] into six
seperate vectors for each of the destinations
of exports and then summing each of these
vectors into one vector E'

then, the earlier identity

g=Ag +D+E - M
becones
g=hrg +E -N

as before is a diagonal matrix whose elements in the
principal diagcnal are defined by
M; .
ﬁij:&i-grmlli i=3=12300000 n

then,
g= Ag + E/ -./g(g~E’)
g= Lg + B! - pept
g-he+ Qe = E/ +Q L
[1-4+8] o= [1+/] &4
g= [T-n+f] [ 4]0
then [I—A+ﬁﬂq[;ﬁ5] is an {nxn) matrix which yiecids
direct and indirect industry
output. requircments per unit of
each category of Final denand
for exports, that is, by destination
of exports,
- -
The [i-Aﬁﬂ][?iﬁU matrix for cach of the Maritine

provinces is included in Appendix 2, Tables5-8 inclusive.
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3. Special Characteristics of the Model

There are certain procedures in the Levitt model that
have led to unusual results and merit further investigation at
this point. In the construction of an Input—output model
difficulties arise in the treatment of by-products, secondary-
products, scrap and waste. Most industries produce some
secondary products that are primary products of other industries
and it is virtually impossible to separate the cost structure
of the industry's primary production from the cost structure
of the secondary product.‘ However, for each industry that
produces secondary products, by-products, scrap and waste,
steps must be taken to ensure that the purchase of inputs by
each industry only reflects the cost structure for production
of its primary product. There are several methods by which
reality may be approximated in such cases.13 The method
chosen in the Levitt model is based on "the assumption of a

commodity technology" which states that any commodity has the

re ———

13 Terry Gigantes and Paul Pitts, "An Intergrated
Input-Output Framework and Some Related Analytical Iodels,™
P. 1 in a Paper presented to the Canadian Political Science
Association Conference on Statistics, University of British
Columbia, Vancouver, June 1lz-13, 1965,



62
THS LEVITT MODEL

same cost structure regardless of the industry w-ich produces
it.ll+ The Method simply transfers the input structure of
the secondary product from the industry wvhere it is pro-
duced to the industry for which it is the primary product.

As an example, assume that the New Brunswick Forest-
ry Industry produces a secondary product, say lumber, that
is the primary product of the Sawmill Ihdustry. By as-
suming that the cost structure for lumber in the Forestry
Industry is the same as the cost structure for lumber in the
Sawmill Industry, the purchase of inputs by the Sawmill
Industry in the production of lumber is subtracted from the
Forestry Industry and added to the Sawmill Industry. Since
there mzy be inputs into the Sawmill Industry which are not
used by the Forestry Industry, the transfer of the input
structurs of the Sawmill Industry from the Forestry Industry
may result in negative inputs in the cost structure of Forestry
Industry. Now if these negative inputs are large enough there
is a possibility that they will reduce the total output of the

Forestry Industry sufficient to produce input co-efficients

14 United Nations, A System

QIGOOIQ.OGIOIQ;...’ pD 39’-
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whose absolute values ar: greater than one,
Negative input c:-cfficients have occured in the

15

Levitt nodel in several places, notably in the Forestry,
Secondafy Fishing and llachinéry and Equipment Industries.
Both positive and negative input co-efficients whose abso-
lute value is greater than one resulted in the Prince Edward
Islénd Forestry Industry. If the Levitt model has been
rectanguler this problem would not exist because the rec-
tangular systen pernits any industry to produce more than
one commodity.

Model I in the Levitt paper is a standerd Input-
Output table with thirty, thirty-one, or thirty-three inter-
mediate industries, depending upon which province the table is
for, and sighteen final demand elenents including five Export
demands and four Import demends. The other [inal demand ele-

nents are Personal Consunption, Capitel Formation, Changes in

15 The cxistance of nesative input co--efficients and
co-efficients whose absolute value is grester than vnity
suggest a need to consider the conditions vnder which a
meaninyful solvtion to the Input Oubtput systen of matrices
will exist. Rescerch in this thesis was unable to s2tis-
factorily establish that this meaningful solution docs in
fact exist., Correspondence vith the Dominien Buresu of
Statistics and lirs. Keri Levitt is continuing on the subject.
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Inventory and Public Sec:or expenditures disaggregated to six
elements giving the purpcse and government level which made
the expenditure.

Model II closes llodel I with respect to consumption,
that is, Personal Consumption by the household is moved from
from an exogenous final demand element to an intermediate
industry. At the same time, Wages and Salaries earned from
participating in provincial economic activity are moved from
a primary input to the intermediate sector to form the row
corresponding to the new Household Industry colunmn.

Closing an Input-Output model with respect to con-
sumption has been criticised on the grounds that it implies
a sort of household production function in which all con-
sumption by the household is consumption for production.l6
However, it is not necessary to evoke this dubious concept
because closing the Input-Output model with respect to con-
sumption really infers nothing more than a rather obvious

connection between the expenditures of a household and its

16 Robert Dorfman, "The Nature and Significance of
Input-Output," The Review of Economics and Statistics, XXXVI
(May, 1954), p. 127. ‘
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income via the consunption Tunciion. 17 Wnether or not the
relation betwecn housechold recelpts and exnenditures is
constant, isg, of course, another questior. In any case appli-
cation of ihe posculate of proportionality to the Houschold
Industry is only an extznsion of the normel assumptions of
constant input co-elfficients in the Input-Output system., It
should be noted that the relatioaship betueen inputs and ouvs-
puts in the lous~hold Industry is the converse of the product-
ion funetion for a norral industry. For a normal industr,

output (sales) results fron inputs (purchases). However, in

jan

the houwscnold Industry inputs (purchases of consumer goods
and scrvices) recult from output (receipts of income). Vith-
in the Input-Output frameworl of comparative statlics the order
in which the activities of input ard output occur is irrclevent.
All thet is rcquired is that o stable reletionship betwean
inputs and ocuvtputs exist,

Houssholds have, nevertheless, tended to be treated as

an exogenous variable principally becaus: they constituia a

large vroportion of the whole Inpui-Outpul system and becsuse

. 17 Ve W, Leo.tief, The Suructure of the American
Lconomy 1919-1020 kCnmbrldfro NS T I S Y - DA T

[FP= K
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. . . . . . o 18
consumer behaviour studics are not extensive and réliable.
These two factors tend tc have a marked affect on numerical
results. On the other hand, it is useful to introduce the
Household Industry because modern consumption function theory
explains consuription in terits of the level of econonic activi-

ty. 1o

In addition, the concept of the Household Industry is
the only way in Input-Output analysis to simulate the Keynesian
consumption multiplier which produces large increases in eco-
nomic activity resulting from successive re-spending of incomes
by consumers,

The flow table for lodel JI has not been included be-
cavse of its similarity to the flow table for lodel I.

Model III in the levitt paper further closcd the
original lodel with respect to municipal and provincial govern-
ment receipts and expenditures., DModel III was not used in this
paper because there could be found no firm justification for
aésuming a fixed relationship between government receipts and

expenditures, particularly in a downward direction.

18 Vi. W. Leontief, Studies in the Structure of the
American Fconomy (New York, 1$53), p. 101,

19 Dorfmen, "The Nature and Significance...." p. 127,
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L. Sou-ces and BEvaluation

The statistical sources used in preparation of the
levitt models include Dominion Bureau of Statistics publi-
cations provincial statistical material and the Public
accounté, supplemented by questionnaires, surveys and direct
inquiries,zo Data was collected for approximately 250 indus=-
tries representing every manufacturing industry found in the
Atlantic provinces in 1960 and for six hundred commoditias.Zl
This infermation was eventually aggresgated to two levels. The
first contains seventy-one industries and second has thirty-
four industries.?? Because data was collected for both com-
modities and industries there is an implication that the
existing square tables could be modified into rectangular
tables. Unfortunately, this is not the case. When the Levitt
model vas begun in June, 1962, the concept of a rectangular
table had not been originated and while some information on
both commodities and industries was collected insufficient

information was requested in surveys and questionnaires to

20 Kari Levitt, "Inter-Industry Study....." p, 171174
21 Ibid., p. 156-15G.

22 Kari Levitt, "A Macro Economic Anzlysis....'"p. 15-1

7

3
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build a rectangular table. At this point it is considered
impractical Lo attempt to convert the existing Levitt square
table into a rectangular table. This may, however, be a
future project for the Levitt research team when the 1660
tables have been updated.

P

An evaluation of the Levitt model should take into
account the quality and experience of the researchers, the
level of aggregation of the tables and the attention that har
been paid to the traditionally troublesorie sectors. On all
these points the Levitt model scores very high. The main
factors limitirg the usefulness of the table are its age and
its squzre nature. Beceuse construction of an Input-Output
table is a painsteking and laborious task, it is very diffi-
cult to find a good table that is not at least five yesrs cout
of date by the time it is published. To this extent the use
of a feirly old table must be accepted as riore or lecs in-
evitatle. The fact that the Levitt toble is square cannot
be accepted as a serious limitation because at this point in
time a rectangular table must still be considered a luxury.
A rectangular format would, however, have done away with the
‘annoying prescnce of negative input co-efficients and co-
efficients whose absolute velue is greater than one,

To summarize, the Levitt paper prescnts three Input-

Output modelis for each of the Iaritirme Provinces. The Tirst
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is the standard square o)>n type while the second is closed
with respect to consumpt:.on and the third is further closed
with respect to local governments. In each, the import and
export elements in the final demand sector are structured in
such 2 manner as to simulate the flow of goods and services
between industries in each region assuming that imports remain
a constant proportion of any industry's output. The quality
of the models may be labelled "very good" if qualified by the
fact thst the teble is nine years old. Thus, these Input-
Output mocdels can show within the assumptions of constant
supplv patterns, constant input co-efficients and a static
framework, how a given autonomous impulse in one region is
transmitted to each of the other regions. Subject to those
same assumptions, these models can show how the direct and
indirect flows play back and forth from region to region

and -hov this affects output and employment in each region,



CHAPTER 4
ESTIMATES AND METHODS

*In this chapter vectors describing the change in
defence spending in both Prince Edward Island and Nova Scotia
will be derived and applied to the appropriate inverse
matrices. The problems of data collection for the elements of
the vectors are discussed including an assessment of the
quality of the estimate of each element. Each inverse for
Nova Scotia and Prince Edward Island is multiplied by the
vector describing the change in final demand and the subsequent
interragional flows of goods and services are traccd until
their values approach zero. When the new equilibrium is
reached the total change in output for each industry in each
province is then estimated and translated into the change in
employment. ,

Having derived the [I-A+4] 1 and the [I-a+8]71 [1+4]
matrices for each of the Maritime Provinces, the capability
now exists to estimate the total direct and indirect changes in
industry output for a given change in any final demand element
and trace the resulting flows of goods and services among the
various regions subject to the usual assumptions of Tnput-
Output analysis discussed in Chapter two. To operate on these
matrices requires an n-dimensional vector‘describing the change

in final demand associated with the postulated policy decision,
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1. The Change in Defence Spending Vectors

The closure of Canadian Forces Base Summerside, Prince
Edward Island, &nd the move of its operational units to Canadi-
an Forces Base Greenwood, Nova Scotia,. initially involves two
final démand vectors. The first is an n-dimensional vector
whose elements are all negative or zero for operation on the
Prince Edward Island [I»A+fﬂ4matrix. This yields the total
direct and indirect inter-industry (not interregional) change
in output for each Prince Edward Island industry resulting
from the reduction of Federal Government Deflence expenditures
associated with closing Canadian Forces Base Summerside. The
second vector of initial interest is an n~dinmensional vector
whose elements are all positive or zero for operation on the
Nova Scotia [I—Aﬁﬁﬂ’%atrix. This yields the total direct and
indire:t inter-industry (not interregional) chenge in output
for euch Nova Scotia industry resulting from the increass in
Federal Government Defence expenditures in Nova Scotia associ-
ated with moving operational units from Prince Ddward Island
to Greenwood, Nova Scotia.

Estimation of the n-dimensional vector describing the
chanze in defence expenditures in Prince Edward Island requires
an estimation of Department of National Defence purchases of
goods and services at producer's prices fromn each of the Prince

Edward Island industries specified in the Levitt model. The
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general prlocedure was to observe directly, whenever possible,
Department of National Defence purchases of goods and services.
In other cases the lincar trend of historical information was
used to estimate current purchases. The linear trend was de-
termined using the method of semi-averages. Vhere no trend
could be specificd, historical per capita averages for the
Armed Forces as a whole were used as the basis for estimation.
In a limited number of caszs no direct or indirect stavistical
information on purchases was available without on-site ro-
search. In these cases it was assumed that Department of
National Defence purchases of specific items remsined a zoanctant
proportion of total defence provincial expenditures and Lhisg
proporition was as specificed in the Levitt flow table.

‘ The chenge in Departuent of National Defence exnendi=
tures is 2 29-dimensional vector which we shall call vecsor df
for use in the Levitt Prince Edward Island Model I, that is,
the standsrd open model. For use in Model II for Priiice
Edward Island, the change in defence expenditures is a 30-
dimensionzl vector., The additional dimension is Department
of National Defence purchases of the output of the Houschold
Industry. For Nova Scotia the change in Department of Nation-
al Defence expenrnditures is a 34-dinensional vector called dz°

Both vectors are shown in Appendix 2, Table 1.
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The vectors a! and d2 are zero in all cells except

for the following industirien;

Sawnmills, Wood Pircducts Communications Equipment

Meat, Dairy, FPruit Plectric Power, Vatcr and Gas

Construc%ion Autemobile Operation

Transportation, Travel and Distribution

Entertainment

Finance and Real Estate Business Services

Personal Services Hogsehold Industryf{llodel II
only

A check on all estimates is provided by the Levitt pro-
cedure of sceperating the eleme.:ts of final demand by function.
Federal Government Defence expenditures cccupy a seperate
column in whe Levitt flow table. Because the closure of
Canadian Porccs Base Summcrside would virtually eliminote all

defence spending in Prince Edward Island, the estimates
o 3

presented here should conform feirly closely to the eshimate

et

presented in the Leviit model taking into considerstion price
increascs from 1960 to 1969. HNotable exceptions are "Con-
struction" and "Doat and Ship-building." Both will be dis.-

cussed later,

2. Estimatces of Changes in Defence Spending
Two estimabion problens cpecific to defence expendi-

tures were encountcred. The first concerns the security classi-
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fication of material. Security regulations prohibit the use
of certain data in association with certain Armed Forces
formations. For example, the cests of operation of some types
of aircraft cannot be published because such information could
compronise the number, role and performance of aircraflt whose
operation is considered vital to the security of Canada. Such
security regulations have becn observed by not disaggregating
Department of National Defence expenditures in Prince Edward
Island and Nova Scotia by operational unit. In addition,
most critical purchases from a security point of view are
hidden in the inoffensive category "Non-Competitive Imports."

The second problem concerns the use of only two years,
1067 and 1968, to set a trend for 1969 whenever trend infor-
mation for the Armed Forces as a whole was sought. 1967 was
the yeear of integration for the Canadian Armed Forces and all
pre-1967 statistical information was gathered differently by
each of the Army, Navy and Air Force. All three former
services employed different accounting techniques, concepts
and definitions resulting in dsta thsat cannot be reconciled
with post-integration stat%stics for the Armed Forces as a
whole.,

This problem of pre-and post- integration statistics
is eased if historical averages are sought for any given unit

or basc¢ which before integration ernployed only one service and
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whose role has remained essentially the same throughout the
period of integration., This is the case for Canadian Forces
Base Summerside which employed only Air Force personnel before
integration and since integration has continued to perform a
maritime patrol function that, by its nature, employs former
Air Force personnel. The six years from the fiscal year
1963/6L to 1968/69 was the period used to set the historical
trend for projecting base averages into 1969,

Four categories were set up for the purposes of
estimating the quality of the estimate of each of the elements
of the change in defence spending vector. The first of them
is "Excellant™ and is applicable only to those elements that
were observed directly. The second category, "Good", refers
to those estimates arrived at indirectly but based upon
reliable assumptions and averages. Estimates of "Fair"
quality are based on linear trends or Armed-Forces-wide
averages. The final category is "Unknown", No direct or
indirect information on industries in this group could be
found without on-site research. Entries in this category are
assumed to remain a constant proportion of defence expenditures
in the intermediate sector.

The element M™Mfeat, Dairy, Fruit" of the vector de-~
scribing the change in Federal Government Defence expenditures

is based on per capita local food purchases for messing
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facilities for the Armed Forces as a whole projected to 19691
and the average base population of Canadian Forces Base
Summerside during 1969. The quality of this element can only
be rated "Fair" because of the use of Armed-Forces-wide
historicel averages that may vary significantly from year to
vear depeunding upon the amount of training being carried out
at any given base for any given year. The estimate does,
however, correspond wellto the Levitt estimate,

The item "Sawmills, Wood Products® is based on per
capita local purchases of office furniture for the whole of

the Armed Forces2

projected to 1969. This estimate corre-
sponds well to the Levitt estimate and is raﬁed YFair'",
"Construction" is estimated from the actual funds
spent on construction projects at Canadian Forces Base
Summerside during the first three months of 1269 and that
portion of funds for the 1969/70 fiscal year whose expendi-
ture during 1969 had been confirmed by 30 January, 197C.
Because of the direct nature of estimation, the quality of
this item is "Excellant", There is a wide discrepency be-

tween the estimate here and the estimate for the base year

Queen's Printer, Canadian Armed Forces Cost Fa

l -
Manuel (Ottawa, 1969), p. 24T, 1ctors

2 Thid., p. 191.
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in the Levitt model due to the naturec of Department of National
Defence expenditures on "Construction". Vhen the future of any
base is.in doubt, major construction projects are either post-
poned or cancelled outright. During the fiscal year 1969/70,
no major construction projects were undertaken at Canadian
Forces Base Summerside.

"Travel" is also consideredto be of "Excellent" quality
because it is estimated in precisely the same manner as
"Construction"., In this case the estimate agrees fairly well
with the Levitt estimate.

All three estimates "Comnunications", "Electric Power,
Water and Gas"™ and "Finance, Insurance and Real Estate" are
based on projections to 1969 of trends established by his-
torical costs incurred by Canadian Forces Base Summerside.3
The quality of all three estimetes are rated "Fair" because
they do not conform well with the Levitt estimates of the
same items.

"Automobile Operation' represents the local distri-
butor's trading margins an all Department of National Defence
local purchases of automobile petroleum, oil, lubricants, spare

parts and overhaul of Armed Forces vehicles.¥ The quality of

3 Ibid., p. 225-233;

L Queen's Printer, Personnel, Overation and Maintenance

Programme Costineg 1969/70 (Ottawa, 19697, p. OLOL.
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this estimate is only considered "Fair" for two reasons.
First, vehicle operating costs are based on Armed-Forces-wide
averages that are not necessarily correct for any given lo-
cation in any given year. The second reason concerns dis-
tributorts trading margins which are based on nation-wide
averages for services stations with "Average" annual net
sales.?

The three items "Distribution®, "Personal Services",
and "Business Services" are all considered of "Unknown"
qualicty because no direct gvidence of Department of National
Defence expenditures in these aress could be estimated with-
out an on-site investigation into the local purchases of
these services and trade margins. In all three of these cases
it was assumed that these items were a constant proportion of
Department of National Defence expenditures in the intermediate
sector and Levitt estimates were inflated accordingly.

The "Household Industry" should be divided intc two
portions for the purpose of quality estimation;military wages

and civilian wages and salaries. The militaery portion is

. 5 Queen's Printer, Automobile Dealers, Accessories,
Tire and Battery Shops, Services_Stations, Garages and Paint
and Body Shops Operating Results 1065 (Ottawa, 1968), v. 15.
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based on the average number of officers and men by rank and by
trade actually employed at Canadian Ferces Base Summerside
during 1969 and the averagc pay for each officer rank aad man's
rank and trade. This portion of Department of National Dcfence
purchases of the output of the Household Industry represents
72.6% o% the whole and the quality is "Excellant"., The remain-
ing 27.4% of the National Defence wage bill a2t Canadian ¥orces
Base Summerside can only be considered "Good" since it is
based upen the assumption that the base is employing exactly
thet number of civiliens that it is entitled to employ. This
assumption is necessary since no exact information is available
for the actuval number of civilians employed at Sumnerside with-
out an cn-site investigation.

It will be noted that there is no estimate herc for
the "Boet and Ship-Building Repair" Industry even though the
Levitt table shows an entry of eighty thousand dollars. No
evidece of any Federal Defence expenditures in Prince Edward
Island in this industry was found. It seems very unlikely
that there should be since @1l Department of National Defence
ship building and renair is donc outside of Prince Edward
1sland. This must be considered a struvectural change that has

taken placc in Federsl Goverument Defence exponditures since

1960.


http://evidev.ee
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A summary relating the quality of estimates to the per
cent of total Department of National Defence expenditures 1is

shown in the figure below.

Quality of Estimate % of Total Expenditures
Excellant 68,1
Good 23.5
Fair 7.1
Unknown 1.3
Figure 10

Quality of Estimates

3, The Generated Changes in Output and Employment

The vector d' was applied -to the Prince Edward Island
[ I-AﬁéﬂJmatrix for both Model I and Model II using the usual
multiplication of a matrix by a vector. Appendix 2, Table 2
displays the changes in industrial output for both Model I and
Model 1I.

The vector d2 describes the change in final demand for
Nova Scotia industries caused by increased Federal Government
expenditures associated with moving operational units to
dreenwood, Nova Scotia. The elements of d% were applied to
the Nova Scotia [InAjﬁﬂqmatrix'for Model II to obtain the
total direct and indirect change in output for each Nova Scotia
industry resulting from the change in firnal demand specified

by the vector d2 . The results are presented in Appendix 2
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Table 2.

The d2 vector was not applied to the Nova Scotia
[I-Afﬁﬂfmatrix for Model I because it was not intended to trace
the interregional flows for both Model.I and Model II. The a'
vector was applied to the Prince Edward Island [?-A+ﬁﬂqmatrix
for both Model I and lModel II in order to compare the results
of closing the basic Levitt: model with respect to consumption.
Model IIT was not used because it seems doutful that there
exists a fixed relation between the revenues and expenditures
of local governments if the change is in a downward direction.
When faced with a situation of declining cconomic.activity a
rational short run economic policy for a lagging region in
particular would involve increased public spending at all
levels rather than allow public expenditures to fall in line
with revenues,

' Having estimated the total direct and indirect re-
dﬁction in output by industry for Prince Edward Islend and
the total direct and indirect increase in output by industry
for Nova Scotia resulting from the respective changes in
Department of National Defence expenditures, it is necessary
to estimate that portion of each industry's change in output
that is imports. Imports from each source are assumed to
remain a fixed proportion of each industry's total output
excluding exports and the proportion is tvhat which is oh-

served in the base year by the relationship
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M;
ﬁir‘—"—“‘!‘-" i=1231+...-....n
gi -Ey
where

M; is the total imports of output of the ifh indus-
try

g; is the total output of the i'h industry

Ej is the total exports of output of the i’h indus-

try !

There is a competitive import co—efficientfgfor each
source of imports for each industry in each of Prince Edward
Island and Nova Scotia. The/9 co-cfficients for Prince Edward
Tsland and the reduction in imports they produce from each of
the other Atlantic provinces are shown in Appendix 2, Table 3.
Thefg co-efficients for Nova Scotia and the increase in imports
they produce from each of the other Atlantic provinces are
shown in Appendix 2, Table 4.

These changes in imports generated within the Input-
Output system lead to a situation where Prince Edward Island's
reduction in imports from Nova Scotia is offsetting the initial
increase in Nova Scotia's output caused by the increase in
defence expenditures at Greenwood. On the other hand, Nova
Scotia's increase in imports from Prince Edward Island is
offsetting the initial reduction in Prince Edward Island's
output caused by the reduction in defence spending at Suunmer-

side. Each of New Brunswick and Newfoundland experience both
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an increase in exports t: Nova Scotié and a reduction in ex-
ports to Prince Edward I:land. The extent to which each of
these flows offset one another will be discussed in Chapter
five.

The next step in the operation is achived by multi-
plying the [i-A+ﬁﬂ4[ﬁfﬁﬂmatrix for each of Prince Edward
Islénd and Nova Scotia by a!vector whose elements are changes
in exports for each Prince Edward Island and Nova Scotia Indus-
fry. This procedure estimates the fotal change in output of
each Nova Scotia and Prince Edward Island industry due to their
respective changes in exports. The results for Nova Scotia
are presented in Appendix 2, Table 9 while Appendix 2, Table
10 contains the same material for Prince BEdward Island.

A similar procedure wes carried out for New Brunswick
and Newfoundland both of which experienced an increase in
exports to Nova Scotia and a reduction in exports to Prince
Edward Island, These two changes in the export section of
final demand were netted by industry and the resulting changes
in exports were used to define the change in cxport vector
for each province. Multiplication of these vectors by the
éppropriete l?-A+fﬂdﬁ+fﬂmatrix for each province shecws the
change in output by industry for each of New Brunswick and
Newfoundland due to the changes in defence expenditures in
Nova Scotia and Prince Ldward lsland., These tables are dis-

played in Appendix 2, Tables § and 10 for New Brunswick and
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Newfoundland respectively and portray the extent to which
interregional flows of goods and services transmit changes in
demand for industrial output from one region to another
through the import and export sectors on the first round of
interregional trade.

Just as the demand for goods and services is trans-
mitted through the intermediate demand sector of the tradition-
al Input-Output model on successive "rounds" of production, so
in the interregional model demand is transnitted from region
to region on successive "rounds" of trading between the regions.
Each of New Brunswick and Newfoundland encounter a further
reduction of industrial output on the second round of inter-
regional trading. On the first round of interrcgional trading,
the change in industrial output for New Brunswick and New-
foundland is caused by a reduction in exports to Prince Edward
Islénd and an increase in exports for Nova Scotia. The change
in'output in Newfoundland and New Brunswick leads to a change
in purchases of imports from each of the other Atlantic pro-
vinces which produces further changes in the output of all
Atlantic provinces. This series of flows betwecn the regions
theoretically continues indefinitely but in practice approachs
zero very quickly, For New Brunswick and Newfoundland two
rounds of trading were sufficient to produce interregional

flows that approach zero.
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Prince Edward Isitand and Nova Scotia were siightly
different in that the in:tial cheange in output was not gener-
ated by interregional trade but a change in defence expendi-
ture in.the final demand sector. In the case of Prince
Edward Island two rounds of interregioﬁal trade resulted in
flows that approached zero. Nova Scotia required three rounds

of trading before subsequept flows reduced to nil.

Tables are not attached in which the calculations Tor
fhe changes in output due to changes in exports on the second
and third rounds of trading were estimated. The method ic
identical to that carried out on the first round of trading.
The results on each round of trading for each province are
containeo in Appendix 3, Tables 1 to 4 inclusive where all
changes in output bv province and by industry are netted to
produce a single vector for each province. Each vector de-
scribes the total change in output by industry for the ap-
propriate province resulting from the postulated reduction
in defence spending in Prince Edward Island and the increase
in Nova Scotia. Since all calculations up to this point have
been in 1969 dollars, these four vectors describing total
change in output for each province may be called ﬂé@} Qﬁé, ﬁgg
and fggfor Nova Scotia, New Brunswick, Prince Edward Islang

and Newfoundland respectively.
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In trying to translate the vectors describing the
changes in output for each of the provinces into employment
figures, a choice in procedures was encountered., Unpublished,
but available as a supplement to the Levitt model, was an
"Employment Vector" that describes the number of persons
employed per thousand dcllars of output in 1960 prices for
each industry in each of the Atlantic provinces. IMultiplica-
tions each of these "Employment Vectors™ by a vector de-
scribing total change in output in 1960 prices for the ap-
propriate province produces an estimate of the change in
employnent for each province resulting from the changes in
Department of National Defence expenditures. This requires
deflating the vectors fs'g, fsag, f639’ and f649 to 1960 prices.

The alternative to this procedure involved estimating
a current "Employment Vector" that described the number of
persons employed per thousand dollars of output in 1969 prices.
The information necessary to do this was_not available by
province and by the necessary industrial detail for the year
1969.

Deflation of the vectors flg, Lo, fap, and faly Lo

base year prices was done using Dominion Bureau of Statistics
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6 !

Industrial Price Indexes The resulting vectors fgq, Qﬁ), fé%

and fé%are shown in Aprendix 3, Tables 1l-4. The product of
these vectors and the Employment Vectors are shown in Appendix
3, Tables 7 and 8. This procedure only estimates the change
in employment for the intermediate demand sector of the eco-
nomy. In order to arrive at the total change in employment
it is necessary to subtract: for Prince Edward Island and add
for Nova Scotia that number of workers whose services are
purchased directly by the Department of National Defence.
This number of workers,provided bv Defence purchases in the
"Household Industry" "is presented in Appendix 3, Tables
7 and 8,

Vectors describing changes in defence spending in
both Prince Edward Island and Nova Scotia were derived in this
chapter, The quality of each element in the vectors was dis-
cuséed and it may be concluded that, on the whole, the vectors
afe a good reflection of the changes in defence spending that
would occur if Canadian Forces Base Surmerside were to close

and its operational units move to Canadian Forces Base

~l
Greenwood., The [i—A7d] matrix for each of Prince Edward

6 Gueen's Printer, Prices and Price Indexes November
1969 (Ottawa, 1970), p. 1-27.
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Island and Nova Scotia was multiplied by phe appropriate
vector representing a chenge in defence spending and the
resulting interregional flows were tracced until their value
became insignificant. The changes in provincial output were
then totalled and converted to changes in employment in
preparation for the conclusions to be drawn from them in

Chapter five.



CHAPTER 5
DISCUSSION AND INTERPRETATION OF THE RESULTS

~In this chapter the quantitative results arrived at in
the previous chapter will be discussed and “interpreted ,
First, the total direct and indirect effects on Prince Edward
Island and Nova Scotia outputs caused by changes in defence
expenditures will be investigated. The interregional flows
generated by these changes in outnut will then be traced until
resultant flows approach zero and a new eqguilibrium has been
reached. The net change in output for each industry in each
province will then be calculated and converted into a change
in employment. Finally, the economic importance of these
changes in output and emplovment will be assessed for each of

the Atlentic provinces.

1. General Remarks on Expected Results

It should be noted at the outset that the vectors d'
and d2 which display the change in defence expenditures for
Prince Edward Island end Nova Scotia respectively are highly
labor intensive. The Household Income (personal income eained
'from participating in provincial economic activity) component
of each of the vectors constitutes 85-90% of the totzl change
in defence expenditures. Hence, initially, the most dramatic
changes in industry outputs will be in those industries where
the household spends substantial proportions of its total

Income. However, even if the initial change in output for
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any given industry is substantial, its percentage of the total
change in output may be reduced if large import leskages
external to the Atlantic Provinces operate to reduce inter-
regional feedback effects on successive rounds of regional
trading.

Total direct, indirect and interregional changes in
output will, then, depend bgsically upon three things. IMost
important is the industries in which the initisl change in
final demand spending takes place. In this case, the critical
area of expenditure is determined by the pattern of consumer
expenditures. Secondly, the interdependence of the economy
determines the indirect change in output, that is, how much of
each industry's output is being sold on successive "rounds" of
procuctior, Lastly, import leakages outside the Atlantic
region ond imports from each of the other Atlantic Proviiices
determine how quickly interregional flows diminish and so
dictate the importance of changes in output due to inter-
regional feedbacks,

The pattern of consumer expenditures may be observed
by consulting the Personal Consumption ¢olumn of the flow
tables for Nova Scotia and Prince Edward Island in Appendix 1,
Tables 1 and 3 respectively, This indicates large purchases

by the household of the ontput of the foods industries, the
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Distribution or Wholesal: and Retail Trade industry, The Auto-
mobile Operation industry and the services industrics,

By observation of the intermediate sector of the fiow
table fér each of the provinces generalizations may be made
concerning the interdependence of the economic structure of
each province. Although the detail varies considerably for
each province, the pattern jis gencrally a scanty interde-
pendent structure for the primary industries and a much greater
interdependénce. for the secondary and tertisry industries and,
in particular, the Construction, Distribution, lachinery and
Equipment, Finance, Insurance and Real Estate and Business
Services industries. It should be noted here thaet the House-
hold Income industry contributes most to the interdependence
of the economic structure since the household purchoses the
output of every industry and sells its own services to every

other industry in the Input-Output rnodel.

2. The Direct and Indirect Lffects on Cutput

In its sinulation of economic activity the Input-
Output table can produce two types of "multipliers" depending
tbon how "closed" the model is. The first of these multipliers
is peculiar to the standard open Input-Output table such as
the Levitt Model I. This tvpe of multiﬁlier arises because of
the interdependence of the industries in the cconomy which

results in re-spending by industries on suaccessive "rounds" of
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production. The second type multipliér is chara:teristic of
an Input-Output model closed with respect to co..sumpticn and
merges the first of these multipliers with & Keynesian-type
consumption multiplier associated with the marginal propensity
to consume. This allows for successive rounds of re-spending
by the Household Income industry.

Each of these types’of multipliers has been quantified
for the change in defence spepding described by the vecter d'o
For use in Model I, vector d' describes a total change in final
demand for the cutput of the intermediate industries ol 1,763
thousand /dollars. This change in final demand produces & total
direct and indirect change in output of 2,216 thousand dollars.
Thus, a multiplier1 of 1,26 is associated with the interde-
pendence of the Prince Edward Island economy for a change in
final demand vector having the same structure as d'.

For the Prince Edward Island Input-Output Model II a
multiplier of 2.24 was similarly observed. Thus, closing the
Prince Edward Island Input-Output model with respect to con-
sumption has the effect of relatively increasing tlhie multiplier

effect of changes in final demand by seventy-scven per cent.

.1 This Multiplier is arrivéd at by dividing total’
change in output bv total change in final demand,
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Results obtained using licdel II will, therefore, be much more
dramatic then results obtained using lModel I. More important,
closing an Input-Output model with respect to consumption
produces results more closely approximating reality bccause the
short run nature of the Keynesien consumption multiplier is
entirely consistent with the short run nature on the Input-
Output table.

Multiplication of the [I~A+ﬁﬂ4matrix for Prince Edward
Island by the vector g produces the changes in industry out-
put displayed in Appendix .2, Table 2, As expected, the
largest reductions in output are experienced by those Prince
Edward Islsnd industries whose output is consumer goods.
Agricultuvre, Transportation, Travel and Entertainment, Distri-
bution and Dwelling Services all experience reductions in
output in excess of one rillion dollars., The largest reduction,
fifteen million six hundred and ninety-nine thousand dollars,
is experienced by the household. This reduction in income is
not as serious as would first appear because approximately
half of this reduction is income formerly accruing to members
of the Canadian Armed Forces stationed at Summerside. Upon
closurec of base Summerside these Armed Forces personnel would
be moved to Greenwcod, Nova Scotia or re-emploved in other
vacancies in the Canadian Armed Forces units located elsewhere
in Canada, the United States or Europe. Thus, only about onec-

half of the reduction in output of the Houschold Income indus-
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try leads to a reduction in the wages and salaries of persons
actually living in Prince Edward Island.

Because of the extensive savings that would be achieved
by closing Canadian Forces Base Summerside, the total increase
in defernce expenditures in Mova Scotia 1s only approximately
one-seventh of the total reduction in Prince Edward Island.
While the magnitudes of the'increase in Nova Scotia industry
output are much smaller, the largest increases in output are
again experienced by those industries whose output is con-
sumer goods. Increases in output of greater than one-quarter
of a million dollars are experienced by the Transportation,
Travel and Entertainment, Distribution, Automobile Operation
and Dwelling Services industries. Again, the Household
Income industry has the largest change in output, however,
over tl:ree-quarters of the increase is absorbed by Canadian

Armed Forces personnel being moved into Greenwood, Nova Scotia.

3. The Interregional Effects on Output
The interregional flows on the first round of regional
trade that result from these initial changes in output of the
Prince Edward Island and Nova Scotia industries are displayed
in Appendix, Tables 3 and 4. By assuming that imports are a
constant proportion of totél output net of exports, the import

content of each industry's total change in output can be
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estimated.

As shown in Appendix 2, Tables 3 and 4, the Atlantic
province import content of each of the industry's change in
cutput resulting from the change in defence expenditures is
rather small. TFor exsmple, in Prince Bdward Island only 3.8
per- cent of the total direct and indirect reduction in indus-
try output represents a reduction in inports from the other
Atlantic provinces. For Nova Scotia, inports from the other
Atlantic provinces represent only 1.8 per cent of the total
reduction in output. A paradokical situation seems to have
arisen in that interregional‘flows are quite small in spite
of the fact that the ecconomies of the Atlantic provinces are
very open to trade.? The explanation of this odd phenomenon
lies in the feact thet the industries which experience the
largest change in output in both Prince Edward Island and
Nova Scotia are service industries and the competitive
foreign output of such industries are not exported to the
Atlantic provinces. In addition it may be observed from the

flow tsbles in Appendix 1, Tables 1-4 inclusive, that the

2 Kari Levitt, "A Macro Economic Analysis of the
Structure of the Economy of the Atlantic Provinces, 1960, "
P. 28-42 in & paper presented to the Canadian Economic
Association, York University, June, 1969.
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Atlantic provinces are far more open with respeci. to trade
with the rest of Canada and foreign nations that they are
with each other. Thus, in spite of large initial changes
in output in both Prince Edward Island and Nova Scotis, the
resulting interregional flows arec relatively small,

The decrease in output of Prince Edward Island indus-
tries leads to decreases in; Prince Edward Island's imports
from each of the other Atlantic provinhces. Conversely, in-
creases in the output of Nova Scotia industries results in
increases of Nova Scotia's imports from each of the other
Atlantic provinces. The change in output for each of the
Atlantic provinces caused by these changes in imports into
Prince Edward Island and Nova Scotia are presented in Appendix
2, Tebles 9 and 10.

The decrease in Prince Edward Island's imperts from
each of New Brunswick and Newfoundland swemps the increase in
Nova Scotia's imports from those same two provinces. The
results is a small réduction in the output of most Newfound-
land industries. The reduction is, however, not large enough
to affect Newfoundland'!s imports from the other provinces.
Almost every New Brunswick industry experiences at least a
small reduction in output and one, the HMiscellaneous Foods
industry, experiences & reduction in output of almost one-

half a million dollers. Similarly, Household Income drops
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by greater than one quarter of & million dollars. Because of
these and other ccnsiderable reductions in output, New
Brunswick's inrorts from each of the other maritime provinces
are reduced, producing further reductions in the output of
Nova Scotia, Prince Edward Island and Newfoundland industries.

After three "rounds" of such interregional trading,
all flows among the Atlantic provinces are no longer signifi-
cant. The total change in output for esch industry in each

m

province is totalled in Appendix 3, Tables 1-4 inclusive. In
these same tables the outpul of each industry is deflated from
106G dollars to 1960 dollars.

Because the interrezionsl Tlows ere relatively snall,
regional feedbacks do little to offset either the initial
reduction in the output of the Prince Edward Island industries
or the initial increase in the output of the Nova Scotia
industries. In the case of Prince Edward Islarna only one-
quarter of one per cent of the initial reduction in outlput is
offset by regicnal fcedbhacks. In Nova Scotis, twelve per cent
of the iritiel incrsase in output is offset by regional feed-
backs.

jeflsting the change in output of each industry ic
1960 dollars pemaits the use of an bBmployment Veetor for each
province displeyed in Appendix 3, Tables 5 and €., These

Employment Vectoi's portray for each province the nuaber of
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persons employed in each industry per one thousand dollars of
output of that industry :n 1960 prices. Multiplication of
this vector for each province by the vector describing the
change in output of esch industry for each province in 1960
prices, results in the ultimate goal of this thesis: an
estimate of the change in employment in each province associ-
atea with closing Canadian ?orces Base Summerside and moving

it operational units to Canadian Forces Base Greenwood.

L, Conclusions

The changes in employment for each industry in each
province are shown in Appendix 3, Tables 7 aﬁd 8. All these
estimatesexclude personnel of the Canadian Armed Forces who
would normally be considered a primary input purchased by the
Federal Government Defence sector of final demand. Similarly,
civilians employed directly at Canadian Forces Base Summerside
would not ordinarily appear as a change in employment because
they are not employed by one of the intermediate industries.
Special provision has been made for civilian labor employed
directly at Canadian Forces Base Summerside and at the oper=
ation units moved to Greenwood by the entry titled "Final
Demand Change in Employment" immediately below the vector de-
scribing employment changes in both Prince Edward Island and

Nova Scotia.
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The unemployment resulting in Prince Edward Island,
while not excessive, is substential. A total of 1,264 persons
are estimated to rendered jobless. This figure represents
3.3% of* the Prince Edward Island labor force.3 This would in-
crease by two-thirds the 5.3% unemployment rate experienced
as a seasonal average in Prince Edward Island during 1969.
Hardest hit among the industries would be Distribution,
Automobile Operation, Transportation, Travel and Entertainment
and, of course, the eivilians formeri& employed directly at
base Summerside.

Nova Scotia's increase in employment represents one-
tenth of one per cent of its labor force. While this addition-
al economic activity would'help to relieve the unemployment
situation in that province, the advantages for Nova Scotia are
far outweighed by the sacrifices required of Prince Edward
Island.

The estimated increase in unemployment in New Brunswick
is sixty-two persons. This figure is fairly evenly shared by
each industry with only the Miscellaneous Foods industry called

upon to bear any significant burden. In total, the change in

3 Statistics in the next three paragrsphs regarding
the current labor force and unemployment rates in the Atlantic
region are all from Queen's Printer, Labor Force Special
Surveys (Ottawa, 1970), p. 9712-525.
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employment represents less than one-tenth of one per cent of
the New Brunswick labor force and, although not inconsequential,
is probably acceptable,

The increase in unemployment in Newfoundland is six
persons and may be looked upon as insignificant. Because there
are few strong regional flows of goods and services between
Newfoundland and the other Atlantic provinces, Newfoundland is
almost entirely isolated from the changes in output and
employment elsewhere in the HMaritimes.

For Prince Edward Island the economic consequences
considered here are serious enough to necessitate some alter-
native economic support programme if the possibility of closing
Canadian Forces Base Summerside is to be seriously considered.
An investigation to recommend any specific support programme
should be a seperate study in itself and will not be attempted
here. However, certain very basic requirements can be sug-
gested based upon the findings of this research. First, in
order to avoid dislocations in the economic structure of Prince
Edward . Island, the alternative programme should be highly labor
intensive or else should make large purchases of the output of
the foods and services industries. Secondly, because Armed
Forces personnel are concentrated in the immediate area of
Canadian Forces Base Summerside, the alternative should have

its impact in the general Summerside area or a re-location
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problem for the unemployed will have to be faced. Finally,
the alternative programme cannot solve the unemployment problem
by attempting only to foster the export markets of Prince
Edward Island. Such an attempt will only cause unemployment to
persist until structural changes in the Prince Edward Island
economy h2ve taken place because those industries which have
substantial export markets are least affected by closing base
Sunmerside. In addition, it was observed earlier that the
interregional flows into and out of Prince Edward Island are
too scanty to generate much employment due to increase economic
activity in another region. _

In this chapter the results obtained in Chapter four
were discussed and a Jjudgement made as to their econonic
significance. The general aspects of economic interdependence,
interregional flows and the sources of large expenditureswere
briéfly discussed to indicate the arcas in which large changes
in output could be expected to take place. Closing the Input-
Output model with respect to.consumption was demonstrated to
produce results of considerably grecater magnitude than the
standard open model., Having quantified the consequences of
closing a model with respect to consurption, all investigations
were continued using the closed model because it was expected
that the introduction of a Keynesian-type consumption multiplis=

er would produce rore realistic results,
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The changes in output and employment were then in-
vestigated. Substantial unemployment results in Prince Edward
Island from the closure of Canadian Forces Base Summerside
with the foods and services industries particularly hard hit
because defence spending is highly labor intensive. Although
a substential increase in economic activity took place in
Nova Scotia,; interregional flows were too slim to offset much

I

of the initial reduction in Prince Edward Island output and
employment. New Brunswick suffered a slight reduction is
output and employment while Newfoundland experienced no sig-
nificant change. Because.of the fairly serious nature of
Prince Edward Island's estimated changes in employment it was
concluded that scme alternative economic support progrerime
should bs introduced to that province to replace defence
expendaitures if Canadian Forces Base Summerside viere to c¢losec.
Basic requirements were suggested for the implementation of

any such economic support programme.
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In attempting tc operate within a fixed budget the
Canadian Armed Forces have argued in favor of closing Canadian
Forces Base Summerside, Prince Edward Island and moving
operational units from Summerside to Canadian Forces Base
Greenwood, Nova Scotia. This thesis has investigated some of
the economic implications of this military proposal examining
specifically the effects on output and employment for each of
the Atlantic provinces using a regional Input-Output model
constructed by HMrs. Kari Levitt of McGill University.

The economic implications of Input-Output analysis at
both the netional and regional levels were first in;estigated.
Regional Input-Cutput models were shown to be a simple ex-
tension of the Leontief national model. The regional model
incorporates into the structure of the’national model a
capability to display and simulate the flows of goods and
services not only anong the industries in one nation but among
all the industries and all of several regions.

The two basic types of regionel Input-Output model;’
were considered. The first provides a more detailed de-
scription of the interdependence of the regional economies
but requires very extensive data collection. The second
type of regional model is preferable because, based on the
samne assumptions as the first model it can produce the same
results, but with smaller deta collection effort. Rectangu-

lar tables are superior Lo both of the other Lypes of square
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regional models because they seperate the. structure of pro-
duction from that of distribution and so minimize changes
that may take plece in input co-efficients and make it easier
to identify changes when they dc occur.

In discussing the conceptual difficulties of Input-
Output models it was found that serious. limitations are
associated with the assumptions of constant input co-efficients
~for various levels of output and for extended periods of time
after the year for which the model was constructed. For the
present, at least, this assumption is necessary becauce of
the statistical and ceonceptual difficulties of predictinrg
changes in inout co-efficients. Similarly, the constancy of
suppiy patterns between regions in a regional Inpvt-Output
nodel is employed not because it is conceptually correct bu
because there is no reliable way to predict changes in these
patterns. Problems of estimation are extensive. However,
certain procedures were outlined to minimize the effccts of
any necessary simplifications. Any given Input-Output model
should be judged on the basis of the quality and experience
of personnel engaged in building the model, and the extent
to which the experiences of earlier similar research has been
put to use in solving traditional problems.

The Input-Output model vsed in this thesis was dis-

4 )

cussed in detail dealing specifically with those charscteristics
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of the table that appear to be troublesome. Although the
table is nine years old it is of high quality when judged
by those criteria outlined above, It was concluded that
this Input--Output table could, within the normal assumptions
of regicnal Input~Output analysis, simulate the transmission
of a given autonocrious change in final demand fronm one region
to each of the other regions and show how the direct and
indirect flows play back and forth betwcen regions until a
final equilibrium output for all industries in all regions
is reached,

The vectors describing changes in defence spending
in both Prince Edward Island and Nova Scotia were then
applied to the appropriate inverses and interregional flows
traced until their vslue approached zero. Vhen a new
equilibrium was reached the changes in outnut were convarted
to changes in employment. In deriving the change in final
demand vector the auality of each individual entry in the
vector was estimated and it was found that the large
najority of the change in final demand was of at least "Good"
quality.

In discussing end interpreting the cuantitative
results the multiplier effect of the Input-Output tables,bhoth

open and closed with rcspect to consumption} was quantified
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for the change in final dzmand vectors used in this thesic and
the direct and indirect changes in output caussd hy the change
in final demand vectors were estimated. Because of the highly
labor intensive nature of defence spending the largest changes
in output were experienced by those industries whose output is
made up of consumer goods, that is, the foods industries, the
service industries and Automobile Operation. Interregional
flows were too scanty to produce large regional feedbacks and,
consequently, the initial reductions in output in Prince
Edward Island and increases in output in Nova Scotia due to
changes in defence spending remained largely unchanged. Again,
because of slim interregional flows the changes in output in
New Brunswick and Newfoundland were small in comparison to the
changes in the other Atlantic provinces,

Unemployment was estimated to increase by 3.3@er cent 'in
Prince Edward Island and by less than one-~tenth of one per
cent in New Brunswick. Nova Scotia enjoyed an increase of
one-tenth of one per cent in ewployment while Newfoundland's
unemployment remained essentially unchanged. DBecause of the
fairly serious consequences for Prince Edward Island economy
it was suggested that some economic suoport programmne would
be necessary to replace defence spending if Canadian Forces
Base Summerside should ever close. Such an economic suppert
programme should bhe highly labor intensive, cornccntrate itself
in the general area of Summerside and not rely heavily upon

the nurturinz of Prince Edward Island's export markets.
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TABLE 1
FLULW TABLE-Nl(aogvﬁ)SCOTl‘ 1960 Al )
INDUSTRY COLS AGR1~  FORESTRY PRIMARY CUAL NONMETALS» MEAT,DAIRY GF
COLTUE FISAING TINING — QUARRIEE FRUIT s“??&‘ﬂ?ﬁ! BiSC. __9,ORINKS TEXTILES: |
[NDUSTRY ROaS I ! 2 3 4 Ty 6 s FOODS NES DIST+BREWs CLOTHING
T T B . 9 10
- AGRICOLTURE 7 1 5820.6 42665 0 .0 -
FORESTRY 2 150.0 -4109.9 633.2 55741 30‘2 13291.2 100.5 579.4 .0 )
PAIMARY FISHING 3 <0 ) <0 .0 = 22 10.0 +0 +0 10
COAL_ MINING 4 0 0«0 337.7 176.8 89.u 33115.2 .0 .0 .0
NGNMETACY JUARRIES 5 .0 0 306.0 o0 ‘0 8' 54.9 20.4 2649 49,8
WCATIDAIRYFRUIT 6 .0 .0 .0 0 "o 1o80s 198.4 20,4 ) .0
~ SECONDARY FISHING = 7 0~ .07 T210.5 .0 ‘5 1385.2 ~121.8 803.6 78.6 20
MISC. FOOOS,NES 8 643540 .0 0 .0 4 s 1470 43.3 .0 .0
S.ORINK/DIGTr3REW 9 20 .0 0 .0 0 o 111.9 1864.0 1040,9 o0
CTEXTILESeCLOTHING 10  195.2 .9 47848 .0 "o 5-0 .0 21.8 211.1 )
SAWMILLS+ 4000 PR, 11 1109.3 3244 272.8 450.0 63 53°3 _ _46.4 12.5 o0 2965.3
PJLP~PAPE]R + PRs 12 .0 .0 o0 0 547.6 009 4 aoed 66.8 Z?'E
PRINTING 15 ' 0 - :0 0 .8 94 o9 1182,2 1580.9 398.2 1664
ARON-STEEL Miul> 14 «Q .0 .0 1315.3 "0 3-3 91.1 136.3 80.3 1940
METAL FABRIC. 15 199.8 347 5643 148146 16.0 1283 0 o0 0 0
MACH, + EQUIPT. 16 227.2 104, 4 97.8 266949 262.3 535'8 219.3 3.8 24343 33.9
TRANSPs EQUIPT. 17 W0 0 64209 o - *6 ____271.0 B45.2 495,9 836,8
(-_l._)MMl.ﬁi-E_d'EL."IhE 18 1_-09'0 13.8 99.5 22i.5 7'7 «0 0 o0 o0 0
gg:METEMH;RAL PR 19 285.1 0 T .0 o3 ‘7 -g___ .g .g .g 20
ROLEUM REF. 20 1263.2 9g. . ' . . . . o0
FERT/PAINT,SOnP <1 1377.5 9.3 922.3 :15'5”;' 12;2 2glou 269.3 183.4 75.8 0.2
HISC, MANUF, 22 .0 .0 14648 .0 "o 23 o5t 74:8 4.3 207.7
“ONSTRUCTIUN 237 1894.0 48, . : : — . . .
TRANSP Y TRAVELYE «T 24 12?7.4 ?zg g lgtl;g.g 13702 e e s 165.3 52.2 79.0
COMMUNICATIONS 25  250.0 279.9 . 1137.2 281.5 2179+6 _ __2222.1 _ 1609.3 479.2 941.2
o CATIONS ae 5o 250.0 79:9 .g 1;28'3 63.5 4544 308.4 61.3 19.9 225.2
VISTRIBUTION 27 1390.6 54.0 730.7 7 . Tes.2 2ol 2374 196+0 159.3 136.
TN A T S G s G 5 St v SO 1 -+ s
FINANCEYReE 22 * . . 0 _. . . . .
J”ELL;:SGRS;_RVIC:S gg 938.8 230.9 143740 146445 80640 578+3 486.2 5844 525.4 218,3
MOTELSPAES T 31 ‘o iy -0 .0 .0 0 N Y o0 .0
PERSONAL SERVICES 32 .0 7.3 R4 R X R % g " *9
oUSINESS SERVICLS 33 TG 38.7 o0 0 «0 2462 155.1 565 40,0 167
VOTAL IdATER. INFO 3% 2o6e8 9 L7208 .0 100.0 116.,0 207+9 61,7 891.1 512.8 225.5
TAXES - s '2339'0 545 _9R56.1 31757 3396.3 238102 _ 41896.8 __10726.1 48308.,6 6761.8
SUBSILIES 36 17007 248.3 “121.5 1078.0 447.5 53442 7937 440.8 266.2 152.6
NON=COMP, IMPORTE 37 698:0 4800 58243 =208q.9 «0 80 . __ 0 _ o0 o0 o0
WAGES + SALARLE. 38 sooaed .. vl 49841 1194.8 691.1 511.8 1080.9 861745 1283.1 3299.4
JVINCORP+3US. INC. 39 13213.0 n oy goi3e0 29552+ 27%.3 61733 32643 221l.b T vels.d
PROFITIHENT o INT+ 40 “4e22.0 1822'9 oip.2 ' *? -0 1002+ 500+2 503'9, 1 -2
JZPRECTATION 41 0566, 0 1173-1: lo6het ~139%.6 §235.6__ 16078, 1897.4_ 20659 2997, 1917.7
FACTOR INCOMES s Loiee.0 5.1 1771.4 181 4.5 540.0 67843 100540 870.1 958,0 437.2
MOUSEROLY INCOME 3 “19115.7 13177.2 15429.6 @ 20 15c.4 9031,5 __  7781.7_  12161.9 _ B8137,5 __,5181.3 6153.7
—__tDUCATION + HOSP. ua (] 1es.e Sanl.TT 2aises niE2d T8i-sT 117562 7208.3 7 isel.8 T 64790
PROVINCI x : . . . . . . . . .
MUNICIPACLRSS:EL;[EJ :5 163.0 2h0y -50.0 16340 35640 2067 3.0 101.5 Gh. b 2.5
FEOERAL REVE} 6 2189.0 41 11545 60040 90,0 32243 748.8 _ _ 323.9 _ 198.7  _ 129.8 |
iMPORT L-ﬁ NUE 47 “133.7 235.4 29844 17709 25903 355.0 447.3 401+4 571,.A 252.4
LMPLOYM :r‘%[' 8 69840 4ge1 49341 1194.A 401049 76441 1080.9 9162.7 _ 1518.2  4742.0
—___10TAL p;HA Y 49 2500.0 2750.0 BNG0.0 78640 777.0 2189.0 4039.0 2153,0 55040 2127.0
R 20 26%98.0 1464847 1723843 30157.8 107101 350640 150415 18065.9 7688.9 1004249

computel



— APFENDIX 1 TABLE 1 \
i
.' FLUWW TaApBLEL Nu’,o(\)ro.'\ls:‘.b‘l‘].x 1960 A2
V N 1 00 s
JUSTRY CUOLS AGRL= FORESTA PRISARY CuAL iON-‘r__lAL._ ¢ MEATDAIHY SFECONDARY MIise S,DRINKS TEXTILE
| i CuLTue E FISHING VINING _ QUARRITS ERUIT FISHING _FOQDS NES DIS}.BREW. Eto#u 3;
TIWDUSTRY ROwS 1 2 3 4 5 6 7 : 5 J‘Mo
10TAL INPUT 53 £3863.9 166434.2 270944 4333345 14106.4 3331642 56938.3 28792,0_. . 12527.5__ _ 16804.7. .
I
e - e ]
e
. J




=lpelles

"R} £ C
ﬁ o.:.....m n.mwﬂm M”munm YA vE9ET
6°5290h Aﬂqi|zlmqﬁl _0r91Le 5+066 T°006L n.»
|81 Teeez *5e6 6v00he Do 0°522] cgoh  cr0e
7720% A 11 §+.22 ane e 0:49€h 29 Zvhiz
S AN B sty it sl bge o
0" L £ L2 - 1°198 te5et ze D°GE? IXIT
: T 7 . €202 gect neh1e geF ge5cc €291 Lekck 6t WIdd VI —
M.wmmn g L0852 cechel 0* D 60T oiwm Coyzz w908 Mﬁﬂn B+ 2y :_fuio._amw
Tmn._m M“mwmm L & 1A mmwwww EXX-FL T m.oﬂm 0° 0°ut nio62 m.oom L+ u:zuw“m._ 140 T
v £ L*Ch . 9°G 89615 2 0* . 9% JANINTY yrBic
i ssile  fEme Teons 3 oo A
s°559¢ 9 0° 0:66% JIen 57966 inly eoned 6°L9 h e aSon T e
T° 18 : . H6L6 - g 645 L8 + Perl
““m._mn_. s.oonﬁ M.Mmﬂ S ChOnT M.PZN i §Teons m.uﬂ;.,l L otar m.mmum £F koMl aJoxmmmm“
0* *65 _ __ _honeol . 7°306h . gs &+Srzz ks 1+ WOINT WO
R 2°8S Ses 0° 9.9%% LrLRET Ciqoees Frasry 0 o.01e1 0h o In QZESLM%
g 62 §  L°8G0E  6°T69 9rele Sl 0 :...._omou S hhe Lee9gy o.oooﬂ 6¢ .\.z.qmm;m_z.:“:‘.;_l
V5T mu:n gec2 muwm.m: egzLl m.mnm a.:“MM 0+ m.omh c.mmwo &¢ mu~r<nﬂwm~_ouzﬁz:
0 vl f hege *geLd Got 6°9.¢ ) Qe LS SpE0 + 539y%
* . 32 . 2° he9e . het dhT _*dh0d=
o L N T i 0vce L:5on eyt NS ka1 ¢ s3T01300s
9:3gL1 _ _L[03 1°807 2 0e 0 et 2y £LIS hi2TERT  hE oD o S3xvl
8° 601 ¢-Ll I 9: 26t 2e5eT g 0 0- T2 et 33 m...u:m-ﬂz W10t
T Iok g 252 9*0h heae ot gece e 0° 0+ 0 e ze 2SAisna
S 93¢ Xl =T €:6201 g o5 562 m.u:n heLLT ar o 1c ._T.zzommu‘.
— g9 LAl 9ec2 T°77C 79 g£e0TL ...m 6°6 L4251 be 0f S3971 15324573100
AU L eocs N Leel I S N4 S Geart ey | OTRYI3 SNTAIam
e "L . YeCLT . thOH . - ‘42 -. ] Tey e IONYN
€65 o L X 1tk 6+9221 L5 It Zve0L SvoeT b Neliner o1n
S*ShiT e AL 0 0 0*h o.ncm: c*162 0921 N.Nm.— 92 m:acru_““:qunm?
| o §°091 T 0°11h . 0°h Jcst 0e L*298¢( . sz 8 EEETRE
——— 3 i, TreeT 20 9°0L g et 0201 22206 sz SNOTLVOTNIN
0° R .w.ll Lee Lee1 0°88 gengl- Qe c* 0*6hT €2 :.u.._.u.ZE:.._mzf.o_
e peee Z2*8Lh e 0°2 6 4LTT 90 G- g 2e NPTLONHLSHE S
LoST1 eI Se29h1  g-c 0* Seiger ot <7 l62 Slaes ST e asTw
AL gLl g hegbLe Szh Lot 0* . 1401 L*431 0z MOSeAl 1¥di1y3d
. 9 A7 6 6% geg29- . CL) 0° 0 0e 0- FENITGERL
- L ¥ 5% g9 1,069 9°66Lz o¢ . 0° 61 wa “vHINTY 1 3ntion
gv e 0+ G*9/9 ) 1°66.1 5GLT 0 0 . 8T IurHetaers 13nwom
. w g — Oo m OmN Oo.—.mm nN.H On O Jlsﬂ..-Z.J
| __0° 0* L o 6°15.2 o> SogT nTTT 6+0¢ 11 eldIre ARO™
G o — 0 0° T 0° 9L 0e 5892 t0ss 91  ldIng3 SNy Y]
0* u° -— - ge ¢ R n* o 1°152 INCA 4+ *"HypW
: B 21€ G- e by Tec2z 5 S1 o 3
(K g e 1¢ o.S heTh ¢ 092 Lecie fe % T ML e
| o K o ki 0 0 0 Liier  gueThe e €1 W T 3LIS=NONT
L Co 0 0° g* ne gs Ge0TT (Y 271 cyd ANT INIYdA
0 u . 0* 0° . ne & ooz 6°92TH . + ¥3dVd=din
. i » 0 0 0 0* 6" IT °*ud 00T d
gt — _.8t10L 0¢ 0° 0* 0° 0 0" T 0T ar T4l0- A CAE
g* 9,58 0 L*9 o 0 0! Ge Bv2 ; PR RS S
o° 0 . 0° b¥ ot . 0* £ Y e A 104¥M1¥G-S
2 0 1 ge LR D* [ he SANICTO
o . 0° 0° s LT h*09 0° C* ¢ L oINS 004 _*I5TW
.y 0r XY w . f°349g e g g1 m. 3 ?amw_&uﬂ“mzouun
e o - . 0* . O°h * S +Ly3w
o3 - o* m. 0° m. 0 9 N.nm N mizﬁmwm.::dz.‘o:
\ * 43N « 9 0* . YT ’ ¢ MTh VO
R 49 TWHIN I 3ues L 0 S L N
*13n=RON .eu.zum  L4IND3 91 ol 0 1 u%%ﬁmmmi
1 .
m< w09 *dSf vyl ._E::m +  *OIHSY ht 1 NIV
19w ™I = R ’ [ 1
09 B RERILE SCo !
6T VvILA: rwAn_coo~ SINOBT Br TN T e Yulwm..u e DM DA0¥ SvON ANLSMOMT
P YA THE 7oA et IANS
T s7Tavy 1 Vi ¥9 T4 SA03 APLSAINT
T xr .




- AFPENDI1Ix 1 >TﬁbLﬁ, 1 T R -
FL(w T B -
A L E Nt;logo):)SCOTIA 1960 A4
| L4DUSTRY CuLs SAWMILLSr PULP=PAPLR PrlNiIng IRO\;‘STI‘_EL n:u‘rn.. MACH, TRANSP, COMMUNGEG., NO.I=MET. PeTROLEUM
| WOOD PROC + PRO3S i MILLS FAGRIC., + EJUIPT, EQUIPT, EL«WIRE MINERAL PR REF . J
LNJUSTRY ROuS il 12 1 14 15 16 17 18 19 20 )
1uTAL INPUT S1 285814 25779.4 11629.7 p650u.8 16603.4 5293.1 28997.3 3015.0 6047,4 65275.0
{
——— _ .
|
|




N

~

APFENDI X
FLUW TABLE,NOVA

INDUSTRY COLS FERTsPAINT MIsC, CON= TRANSP,
&——* + SOAP PR MANUF . STRJUCTION TRAVEZLrcNT
INDUSTRY ROWS_ _2l _ 22, 23 24
- ‘mTEUTTOF—QE 1 «0 0 3R+ 6 «0
FORESTRY 2 «0 o0 21246 +0
PRIMARY FISHING 3 .0 .0 .0 o0
(OAL MINING 4 =326 .9 1.7 284.9
~  “NONMETAL»JUARRITS 5 1u.l ) 1137.1 a¢0
MEAT»DAIRY(FRUIT 6 ! «0 o0 .0
TGECONDARY FISHING 7 29.2 o0 «0 .0
MISC. FOODS#NES 8 .0 «0 +0 o0
S«DRINK'ODIST+BREW 9 o0 o0 o0 o0
TEXTILESsCLOTAING 10 .0 l.o .0 Lw0
SAWMILLS w0OD PR 11 .0 2646 1886640 16543
PULP-PAPER + PR+ 12 115.9 25.6 180649 Je6
T PRINTING 13 el .2 oD 21,1
IRON=STEEL MILLS 14 777.0 70.3 3089.3 55a.0
METAL FABRIC. i5 87.6 47.2 12573.0 I44,.5
_ MACH. *+ EQJIPT. 16 _  212.6 1p.0 2570.0 1041.3
TRANSP. EQJIPT. 17 0 2 0 5166-5
_EQMHL_}H__EQ_’..L.NI‘(E 18 _ '-D 0 2915.9 S6e9
NONMET.MINERAL PR 19 .0 . d 150727 .0
PETROLEUM REF. 20 63.1 7.6 152242 7337.0
FERT+PAINT/SOAP 21 1834 3240 34273 57.8
__M_ISC! “ANUFO _a_g_ _-_Q =-28+2 o0 90“
LONSTRUCTION 23 37.6 4.y 189.0 450 540
_TRANSE) TRAVEL/ENT 24 24745 669 1993240 5994,6
COMMUNICATIONS 25 13,1 S.0 7004 184%,.1
L POWER wATER=GAS 26 4.3 54.9 599, 3 1595.3
LISTRIBUTION 27 126.8 29.1 123624 212..6
AUTO OPERATIUN 2a ) 3,3 3.3 10040 8717.5
FINANCE/R.E. 29 94.9 35.9 963R.8 N664 8
UWELLING SERV1CES 30 o0 on e0 )
HOTELS+REST . 3 1) . 0 «0 1915.0
PERSQONAL SERVICES 32 1.8 1.6 7743 Béu .4
BUSINESS SERVICES 33 639 33.6 7196 .8 115446
_JOTAL INTER. INPU 34 ¢118.0 433.5  114027.2 5204742
TAXES 35 32.5 35.4 7740 920¢2.7
SUBSIDIES 36 .0 ) 0 =11270.9
NON=COMP. IMPURTS 47 112u.6 209, 4 15764A.1 431n.1
®AGES + SALARLES 38 94246 570.4 £05568.1 5360=.0
VHINCORP+ 3US« [NC. 35 . 0 ) 13000.0 5124.0
PROFITIRE 4Tr InTr 40 14u0.9 287.5 5937.4 13567
VEPRECIATIUN 4l 1534 33,7 26R9.7 1564046
FACTOR INCUMES 42 2343.7 957.3 9950545 72757
NOUSEHOLD INCOUMc 43 1096.5 394.5 96776.3 (22707
EOUCATION + HuSP. 44 .0 .y «0 WO
PROVINCIAC REVE 1U 45 2.8 7eu 45140 2579
MUNICIPAL REVENUL 46 273 24.6 3000 Bl4.t
) FEDERAL REVENYE 47 2.4 B4 o3 951¢4  =1120u+9
) LMPORT LEARABE +8 2357.8 209.4 1755649 1731o.1
L——_jjiEEIME‘T 49 250.0 18240 2460N.0 150010
TOTAL PrleRY 50 3650.2 17363 11873%.3 Gl170.4

\
1 TABLE 1
SCuTI1lAh 1960 AS
( Q00" 8}
COMMUNICAT ELFC.POWER JISTRIAUTN AUTO _ FINANCE:  DWELLING _J
10NS WATER=GAS OPERATION ReEw SERVICES
25 26 27 ~ _28 29 13
N 0 I.4 .0 ‘.-n —.0
-0 a 20 0 «N 20
-0 .0 ‘0 '0 cn 00
.0 300040 .0 ‘0 o '
«0 0 +0 «0 |ﬁ -0 |
-0 «0 .U '0 .n .0 I'
0 -0 118'2 «0 N o0
.0 .0 '0 ‘0 ln «0 4:
-0 +0 o0 o0 -n o0 1
.G '0 gou.q '0 cn -f) 1
0 +0 155.1 .0 W .0 !
0 0 42142 o0 N o] i
109.8 10N oMl .0 N o '
il o0 _ o0 .Q__".___ LN B o0 -!
00 4.1 15.5 o Q .0 ;) |
20640 215.¢ 1820.3 270.0 R30,N ) ;
10 00 450-0 00 !n '0
.0 29-1 o .G .q .0
W0 o0 o0 0 N .0 i
«0 43941  T75s6 o0 . __aD .0 1
0 T 12.9 v 0 89.6 N .0 !
«0 X1 «0 U N »0 g
1043,0 2132.0 au0.0 421.0 364.N 1650r,0 .
137-5 1796'6 1"’018‘3 ?'493'1 ";l-5 .ﬂ i
40540 11.0 169841 30040 880,01 o0 |
¢90.0 101.90 158%.7 505.7 9140 o0
3245 Q75.4 7o4.9 15838.3 5,7 o .
0 230.0 .0 0 oN Rn.o :
256.0 165.2 R9A5.3 4875.0 1173.0 1152,1 ’
-0 « 0 o0 0 0: -g i
-0 tD N 00 ln 10 i
340.0 100.0 ' .
2549,8 37604 37028,9 10712.7 3293,N0 }Zgg;.; :
585,40 181040 2734.5 ul?n.g sosl.; 3 .0 ]
. - N2 »0 . . . ;
550.2 llaé.g 2271.3 2225443 7;6?-; _.? 5
9n26.4 74114 75457.2  14000.0 ‘”lQQD%:ﬁ_‘~—"~"-;ﬁ —
.0 .0 140000 6000.0 l3 oq.n zﬂzn::n ;
5098.9 116749 18718.7 4881.5 ‘?:é;'n S Tans.n X
3306.0 39J5.1 8u83.0 16661 enasla 2s202.7
150252 17036.3 1081761 23801, 9270u.o 2n202.7 .
12402.8  13570.5 996246 2110%-0 " o
. oD S P * i & R S —
ST T se T e g Seoais  13790.9 |
189.n L7510 L7130 2oe.? ‘510.N on
1.8%.0 247t 398734 500.0 L ongA. o 50000
gn02.7 a2b3 EZ§’§'3 22351'5 LN 205.0
+00. 18090 S : R32.R__ 6ATOTal_ _
,2ﬁ82,2 23?93.4 ﬂ_;g;gé&;gﬂ__EQBZAos-_ 55832.8 0f

comprtel


http://_1.B204.9_

T TTINOUSTRY F 1S

e s T
t
L.
|
S

AFPENDIX 1 TABLE 1
FLUW TAasLbE NOCVA SCUTEA 1960

{000 s) A6

LWJUSTRY COLS FEATscime LT ‘150, = T8 P CUMMUNICAY ELFC.POWER JISTRIAUTM AUTD FINANCE» DWELL ING
+ L0AP - 8 _MulYF,  STRUCTIUH TRAV-LoNT  TUNS WATZR~GAS QPERATION ReF o SERVICES j
i o 23 24 oh 26 27 58 =3 T

1oTAL INPUT 01 57042 1569.%  PI2762.5 1452146 2086.3 325542 158693.8  63684.6  S9125.% 84456.5
!
e - dmmmme m = e aeam = e —_ -—— . ———— e — et e 4
1
i
f
!
_— — - - —_— - — - — ————— — - - ———————— e m— - _i
|
)
e e I o _ e -
'
i
t
!
.. ) i i B o e
i
|
) _J



—
APPENDIX 1 TABLE 1 A
FLUW TABLE NO VA
SCO0O1T YA .
DUSTRY COLS 1€ £SO Fusl f wooe! o0 o
180US TELS P ERGONAL  Fusl aEop PERS 2 4AL CAPLTAL  IMv,_NTOF TDe
+ REST.  SERVICES ~ SERVICES €25, FO"VAT{ON _:Wg% F“;g;’%? FEQ:SOVT, ORouINCIAL MUNICIP
INLUSTRY ROWS i 32 33 34 5 36 R cva sovYs GovT.
) - 38 -39 _&g
AGRICULTURE 1 .0 <0 0 3R267.0 625.0 =116.0 T iy —
FORESTRY 2 .0 . .0 142v.3 . !9 904 13,7 9.5 7]
F—FRIMARY FISHING 3 .0 0 0 o L 18017 o0 2.8 4R,0 24.5
COAL WINING 4 210.0 .0 3 .0 4704.0 "0 10669 1206 .0 o0 0
NONME TAL» BUARRIES™ S 0 ) .0 .0 .0 i ate e 6'% S4%.2 _  _ _21.3 . __ 60.0 _
ME_@_T!DAIN_Y'_F_RL_JIT é «0 o0 0 6478140 N 1373.0 520.6 o0 .0 35.7
GECONDARY FISHING 7 .0 .3 .0 25040 0 .0 o - 1801 ~2%.1 . 17.2
mISC. FOOJSINES 8 .0 -0 1] 3268Le Y N 7367 96.8 4L 8 9
SDRIVKeDISTegREW 9 ) +0 o0 160005 .0 21.3 'o 2325 16.1 17.9
TEXTILES!CLOTRI NG 10 4i.1 56e6 _ 4.0 3301444 .0 439.8 0 93'05 0 'g
i SAWMILLSY 4GOU PR, 11 317.6 3s61.0 0 625040 971.9 ~468+8 36701 T 268.7 5 —— k- —
PULP=PAPER + PR 12 10.9_ 17.7 o0 694 e9 «0 213.5 :0 ‘z 15.3 2.2
“iéﬁ‘é#“éu MiLL 13 wa.g 59.0 386040 3074.0 .0 10.5 o0 T Tisa 1590.0 mx'ErL N
‘_— - S . 00 70'" 10 -0 ql'ﬁ '0 . :
p‘:;‘-_l"A'{L EA?\RDLIJ(;,';T 12 .g 575.0 43+0 «0 417.2 -51.3 358,.6 78’15’ uo.g .g
 WACH. * E . N .0 .0 0 57011.9 -135.8 639.8 238, . .
TRANSP. EwUIPT. 17 .0 .0 0 0 2982.1 ey ol s S1.6
Y . . ~-144.2 96314 1198.7 79.4
COMMUNSEdsELoWIRE 18 .0 .0 55. 55024 . . -
NONMET « MINERAL PR 19 0 1.5 g 503.8 16:: §22é—* 31’31—'2 - -l i
PETROLEUM REF , 20 64U, 0 49.5 230 7488548 .0 2641.8 700.4 ':uu:g 333'3 mé'g
SCe MANUF . 2 _42.6 52449 20340 459.4 0 9.3 0 .1 0
LONSTRUCT TON 23 870 392, . ) " 11700.0 AT v e pal v v il
 TRANSILTRAEL.ENT 24 1n35.0  e7e.a o3  at1ters O [0 Mhes  ‘tiavio. eoos. _ _2087.6
1 - o 9 [} » L * »
Eomg&gﬁr%gus . 25 527.9 689,2 244743 780040 0 a0 257.7 14146 120,97 ~ T 12fi9°
ulﬁTRIBuTI.}NH GAS 23 1glg.u 510.0 15040 13398.5 0 +0 2254.4 224.2 8642 1299.8
oTo QPENATION e 23 o4 301.9 797.7 11"392905 s 0 s 89509 572.1 626,1 207.9
E T PERATION. 8 6640 _ D o0 4976440 .0 «0 _ ___160.0 _122.0 __ 71.2 237.8 |
P e égﬁvxces §8 1757.8 323445 826.1 34040 .0 .0 .0 329.6 276.9 650.8
"ELLING SERVIC . 0 _ .0 B84U50.5 N 0 .0 20 UL IR Y |
oRSouse Siavices o ssiis 2 D e g 5 i 5 5 il
BUSINESS SERVICES 33 8354 3?:3 3149 sages.g 0 0 133.3 ‘l*;glg 1553.? 3175
10TAL_INTER. INPU 34 216 7 . . ‘5 9y 207, : . :
axES" R . 8216.0 _ 9343 947940 61500..3  177194.8 S720.0 _ 332u7.4_  21589.3 _ 42809,1 _ _8595,5 |
A S ores gg 1911..3 275846 1560.3 101B14.0 .0 .0 20.0 2040 158.3 67-3
—audla . .0 0 00 -0 ‘O «0 —--—!Qv—— L T T ar-tuniad
NON=COMP.™ IMPURTS 37 304.4 17 3 I
. 98.3 3167-3 7858440 .0 .0 §51.5 53648 720, 65349
#AGES + SALARILES
u:JlNcoRp.gjs.isc, gg ;g:;,; i:;gg,g ggég.g ,g ,g .g 5'&000-3 56744.3 1‘67“5.(3, 8070-3
PR b . L3 L] . L] . . ¢ ¢ *
- FRELTRENTOINT, w0 12020 4539.4 271.7 0.0 .0 0 a0 11380.0 __ SRR
FACTOR ItICOMES 4; 1}»2?3'0 3991'“ e 0 2 0 2 ¥ é:lsgg'g éggﬁ‘g
m o EOE 2 42 19,0 33823.8 809N 6 0 .0 .0 5400040 5674440 2 o3 12054.0 |
no - - sy -z -t - - - = - = cann0.0
mﬂ?i?ﬁ’%ﬁ iNﬁ:;t’ :3 134170 31723,9 8025.8 .0 0 0 5400040 5674440 207»5-; 10070'3
PROVINCIAL REVE sU 45 oo .0 .0 £06340 .0 -0 «0 o0 ) 0
MUNICIPAL R 10.0 386.0 25040 331440 .0 .0 -0 -0 :
FEghc AL REVENUE 46 1054+0 2367.1 130043 ©92440 0 0 a0 B | I
Iipgnr-, REVENUE' 47 43,2 505.5 66+3 5768340 .0 00 7 200 2040 158.0 §7.6
~T@_MKAG_; _ sa_ 1506.4 3398,2 3175.8 77 584.0 .0 0 §51.5 536.8 63005 263743
IOTkEYgENT 49 4180.0 ~  1n000.0 1500.0 - .a T «0 T T12000.0 1400040 4000.0 3000.0
KIMARY | 5@ 18193.6  39372.1 131070 1AT 39..0 )0 «Q 54871, 7300.8  28397.8 L

computel



e AFFENDTX 1 T4BLE 1 TN
FLOW TABLE NUoVa sc01T) 4 1940

] ) _ {ooots) A8
i NUUSTRY COLS wuTeeo rEHSUNAL ‘u ol 1T oh PEPSd AL TAPlTAL  INVENTOY  FEDWGOVT.  F& GUVT. DR:I: .

! + + REST, SERVICES SIRVICES CO:.9s  FOCMATINN _ CHANGE DEFENCE _:D C_IJLIUV L . {E:S\IL;L- J“NI;};:}L
5—-—'1-"‘-0”51-&7 RoiS P 32 33 34 15 36 37 Y- ur.‘,

e

TuTaL INPUT 51 2640Y.0 473564 225~640 70540 .3 177194.8 “724.0 88118.9 78850.1 7080A 23455.0

. e e e = e e e e et M s e e e e e e e e ——_ e — — . o !
I t
‘ 1

]
|
H

, .
i f
! ' '

r
‘ {
l |
|
: .
| ;
|
L - o L L e
, i
. {
; |
i !
i H
[”" e L e e =]
!
; H
)
|
1 }
]
+
L}
l-. ——— ————— e e e e — e R . - -— —_— — - —— —_ - — - -~ - —tT T - ) -
]
]

e T







