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PREFACE 

The Estimates of Economic Activities were prepared 
by Mr. C. Sonnen and Mr. P. Jacobson of INFORMETRICA Limited 
in 'Ottawa to provide a solid economic- base for .the 
International Joint Commission Reference Studies= of 
Pollution of the Upper Great Lakes and Pollution from Land 
Use Activities. In particular, the estimates will be used 
in the Wasteloadinq.Forecasting and Policy Simulation Model 
for Lakes Superior and Huron and in the Land Use Forecast 
and »Policy nsimulation ~Mode1 'for the entire Great Lakes 
Basin. ~ 

‘ .- ~ 
- 

' 
'

i 

. 

' .Extensive efforts and costs “have Vgone into the 
preparation of" the CANDIDE "Canadian Disaggregated 
Interdepartmental Econometric" model which was used for the 
production of these estimates, but no attempt had been made 
previously to project so far into" the future. Various 
critical assumptions regarding social and'policy; parameters 
had to be made in order to make quantitative detailed 
estimates possible. 

, 

-

" 

j The "Series A" Estimates are based on a set 0; 
assumptions compatible with a continued, trend in the 
development of the Service Industry. Volume I, presented 
here, contains estimates for the Upper Lakes Regions. 
Volume ‘II contains 'estimates for the Lower Lakes Regions. 
The "Series B" Estimates will be based on an alternative set 
of assumptions. ' 

A

\ 

_ 

' It is imperative that any use of the Estimates 
should be based on a clear understanding of these principal 
assumptions and the consequences of departing from these 
assumptions. * 

With this ’in mind, the document will provide a 
highly useful reference and benchmark of economic activity 
for many planning applications in the Great Lakes Basin. 

iii
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A 

This _report provides a preliminary estimate of 
economic activity in the Great Lakes drainage regions (see 
Map. 1) from the present through the year 2020. Pigures for 
real domestic product (excluding housing but including 31 
other industrial categories) provide the projected measures 
of such activity. These projections are intended to serve 
as reference, 'or benchmark, measures of economic output 
which, as the project continues, will be modified to reflect 
such things as pollution abatement activities in each of the 
regions and Canada as a whole. ' 

Methodology 
"- ,Well-articulated models, of .regional_ economic 
activity in Canada are not available. 

_ 

To derive regional 
measures, therefore, the project model uses a forecast of 
national economic activity'which is then distributed to the 
regions‘ of concern. The distribution mechanism used to 
derive the figures presented in this report is primitive in 
that the share of each region in the output of each industry 
in 1971 remains the same throughout the “projection< period. 
For example, 5.6%‘ of the output of Primary Metals 
manufacturers occurred in Region IV (see Map on Page 2) in 
1971; thus, ‘the same 5.6% of Canadian Primary Metals 
manufacturing was distributed in 2020 to Region IV. 

H An econometric model (a variant of CANDIDE Model 
1.1) of the Canadian economy has been used to derive the 
forecasted national aggregates. As compared to projections 
based on the simple extrapolation of previous trends of 
individual measures of economic activity, use of" this 
analytical tool ,for forecasting offers a number of 
advantages. Perhaps ‘the most important is the ability to 
project activity on -the basis of a consistent economic 
theory as well as' a consistent accounting framework. It 
should be recognized that CANDIDE is itself a systems view 
of economic behaviour (which is sensitive to sociological 
and other assmptions), and in its use, it has been possible 
to exercise key judgements (or priors) that the model then 
"translates" into such measures_ of economic activity as 
industrial output._ Thus, in the course of developing this 
set of benchmarks, it was assumed that governments in the 
next_half century will continue to view full employment with 
moderate price increases as_a key policy objective. 

;Further, use of this model has enabled a projection 
of economic activity on the basis of demand as well as

/
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supply *considerations. - flhe impact= iof demographic 
assumptions may help to illustrate the point; At ]least, 
with respect to major trends, it is judged with considerable 
‘confidence that fertility rates, which have declined 
steadily over the last_two decades, will continue to decline 
over the next 15 years and will then level off oat whatl is 
considered, by usual standards, a low rate. 

" -' 

~" This has "obvious implications for the supply side 
of the economy in that, over time, the labour force _can be 
expected to 'grOw"much more slowly than has been the case 
recently," Consequently, the potential for maintaining the 
rates, of _economic growth that have prevailed in_the recent 
past (and are available in the near future) will be reduced. 
This »key demographic assumption also affects demand in that 
the mix of lcommodities and services needed to fulfill 
private_ consumption requirements will vary with the growth 
of population asaa whole as well as with the, changing [age 
structure of the population. .Moreover, given the slowing 
growth of popu1ation,.investment in housing can be expected 
to» grow more slowly. than has been the case in the last 
decade. This, in turn, implies a different pattern in the 
growth and mix of industrial output than if recent rapid 
population growth-were simply extrapolated. i 

I Finally, it should be noted that CANDIDE is an 
extremely large system of equations that incorporates means 
of projecting -industrial _output in considerable detail. 
Consequently: it has been unnecessary to link projections of 
industrial‘ output .to such aggregate measures of economic 
activity as_Gross National Product through any, independent 
mechanism. \ 

' 
' 

I 

'j 

' "Having noted these advantages,_a number of cautions 
are emphasized; These projections are, conditional on the 
assumptions ,made~ (and on those that implicitly are in the 
model)t- Obviously, ~there are ‘an ‘infinite number of 
forecasts, since options available in so long a period as 50 
years are .innumerable. Thus,, the tabulated projections 
should, be thought’ of 'as- the middle points of a-band of 
projections about which some confidence is held._ That band 
widens, over, time.‘ ‘Finally, it should be noted that.these 
projections are in no sense meant to represent targets to 
which public policy should be directed. F 

. J~
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Major Assumptions of the Forecast 
_ 

'

y 

It is broadly assumed that the trends of the past 
generation continue in the sense that no ‘radical 
transformations, in the" world order are presumed. This, 
therefore, precludes such political or social events as; a 
major war, radical political change~ in a hmajor 
industrialized country in the west, a’ collapse of the 
international trading and financial institutions under which 
relations currently are administered, or- a critical and 
sustained shortage of one or more resources basic to 
industrialization. .

A 

Canadian population growth is determined by births, 
deaths, and immigration. Births (in the CANDIDE nodal)’ are 
in turn determined as_ the product of a general fertility 
ratio and the number of women of child-hearing age. It is 
assumed that the fertility ratio continues to decline until 
1985 when it levels off at a ratio which approximates that 
of ’ the provinces with currently low_ fertility rates. 
Imigration is maintained such that net immigration amounts 
to 100,000 through 1985; thereafter, this source of‘ 
population grows annually by about 1.5% through 2000 and 
then the annual growth accelerates to 3.0% in 2001-2010 and 
to 5.0% in 2011-2020., As a consequence,‘ the following 
patterns in demographic variables that are key to the 
economy emerge:, a 

y

' 

SELECTED DEMOGRAPHIC GROWTH BATES 
‘(Average Annual Rates of Growth) 

Source Population'of:, ;.'., 
, 

"“Tota1 ' Primary Secondary 
Population [Labour Force, Labour Force Labour Force 

1974-1980 V 1.21 2.13 2.61 '1;37 

1981-1990 
1991-2000 
2001-2010 
2010-2020 

1974-2020 

1.13 

l-03 
0.88 

0. 

1.00 

1.23 

1.04 

1.00 

0.96 

1.22 

2.57 

1.19 
0.21 

0.20 

1.21 

0.74 

0.98 

1.31 

1.23 

1.20
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The echo effects of the "post war" baby boom have 
provided an important source of growth to the economy in the 
last decade by supplying a rapidly growing labour force and 
by providing important additions to demand. . This effect 
will continue through the 1970's, but with less and less 
positive effect. By the 1990's, however, this will not be a 
central_ source of growth and, barring radical changes in 
productivity, the potential for economic growth should be 
significantly -reduced from’ its 'present 5.0% per year to 

400%: ‘ 
. 

V 

_ 

'

. 

- It is assumed that economic growth in the United 
States and in the OECD countries is maintained at close to 
potential. Further, it is assumed that high_ rates of 
interest, caused by pressures on world_capital markets, will 
continue through the 1970's, but will decline thereafter. 
As a consequence of these_and other assumptions, measures of 
foreign trade (exports and imports) will constitute steadily 
declining shares of Gross National Expenditure. That is, 
the Canadian economy will become increasingly closed. 

s 

. .Exports, as a share of Gross National.Expenditure, 
will decline less rapidly than imports. This is 
attributable to the view that prices for Canadian exports 
will grow more rapidly than those for imports and, to a 
lesser extent, that the rvolume of exports will grow at a 
slightly more rapid rate. This basic set of assumptions can 
be rationalized as representing an international setting in 
which the scarcity .of basic resources (as "opposed. to 
manufactured goods) persists and is less mitigated by 
investment. Canada benefits (as an exporter of_ resources) 
both in its terms of trade and from the volume of exports. 

Although it is assumed that the marginal propensity 
to consume public goods (education, public health services, 
etc.) is higher than for private consumption, it is thought 
that no major new public (sector programs that would 
substitute for private consumption will be inaugurated. As 
a consequence, 'government current expenditures can be 
expected to .slowly account for an _increasing share of 
national expenditures, but no major shift (as has occurred 
in the last decade) is anticipated. Governments are assumed 
to maintain the current tax system and, for the most part, 
tax rates are projected at their current levels."



-5- 

Summary of Results » 

Over such a long period as that under review in 
this study, the growth of economic output is a function of 
the growth in the labour force, increases in productivity 
per worker, and the ability of policy makers to keep' the 
economy continuously operating at or near 9potential' with 
acceptable price increases. It is assumed that governments 
will operate the economy at close to the potential, 
accepting, in the long term, an average annual increase of 
about 4.1% in prices as measured by the implicit deflator or 
Gross National Product. This rate is somewhat higher than 
has been experienced in the posteworld War II period and 
reflects the general assumption of a continued world 
scarcity of basic resources. 

9 Growth of the supply of labour is related to the 
growth of the population “eligible to work and_ the 
willingness of that group to participate in the labour 
force. The past generation has seen a steady decline in the average hours worked per week. It is anticipated that this 
will continue, the average falling from a present 36 hours 
per week to about 27 in 2020. On the other hand, there has 
been a clear tendency for people to participate (in the 
albeit reduced work week) in the past. This is attributable 
primarily to the increased rate of women's participation. 
it is expected‘ that this trend will also continue; the 
participation rate of women under the age of 35 is 
projected, for example, to rise from a present 45% to almost 
80% in' 2020. Over all, it is projected that the 
participation rate will rise from its current 58% to almost 
65% in 2020. '

“ 

7 The labour force, consequently, can be expected to 
grow at an average annual rate of about 1.5% in 1974-2020. 
This, and a growth in output per labourer averaging about 
2.7% annually, yields an expected average annual growth vof 
4-2% of the Gross National Product. (in constant dollar 
terms). 

A 

The pattern over time, is interesting. The 
potential for rapid growth is almost certainly to 
deteriorate over time as the growth of the labour force 
slows. Thus, in 1974-1990, the economy can potentially grow 
at an average rate of about 4.8%; from 1991 through 2020, 
however, the potential is restricted by the slow growth of 
the labour force to about 3.8%. This pattern is illustrated 
in the figures below.
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4 SELECTED INDICATORS* 
(Average Annual Rates of Growth) 

. 

2’ ll. Real ' 

4’ 'GIQ$S National Product H Disposable ' 

4 

' 

. . Constant Current Implicit Income »Labour Labour Dollars Dollars Deflator Per Capita ‘Force Productivity 
1974-1980 5.5 10.8 5.1 - 5.0 2.9 “ 2.3 
1981-1990 4.4g 7.9 3.4" 

4 3.0 ~ ’l.84¢ ,2;5 - 

1991-2000 3.5 7.2 3.7 2.0 ' 1.1 02.6 
200l'Z010 3.8 7.9 3.9 2.5 1.0‘ 2.6 

4 2011-2020 4.2 9.1 4.7 2.9 1.0 3.0 

1974-2020 4,2 ‘~ 8.5 4.1 3.0 1.5 2.7 ' 

'* A more comprehensive selection of basic indicators is provided as Appendix A. ~ 

I 
To support the rapid growth of government services, it is assumed that taxes are such that disposable personal income per capita will grow slightly less rapidly than Gross National Product. Nevertheless, this indicator of economic well ‘being will continue to increase at an average annual rate of 3.0% in 1974-2020. This rate is only slightly less than that which was maintained in the l960's._ In terms of 1961 prices, per capita disposable income will rise from $4,950 in 1974 to $9,410 in 2020. ~ 

w

< 

w The» relative growth of various components of Gross National Expenditure can be discerned from figures below.
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COMPOSITION OF GROSS NATIONAL EXPENDITURE IN CURRENT DOLLARS 

(Averages for Periods Indicated) 

(In Percent)* 

' 1960 I970 1930 Z000 
_ 

2020 

Consumer Expenditure 66.4 58.6 55.0 44.0 34.0 
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* May not sum to 100.0% because of rounding. 

As was noted earlier, the consumption of public 
goods and services (as measured by government current 
expenditures) is projected to provide an increasing share of 
'total expenditures at the expense of private consumption. 
Under conditions of a slowly growing population, this is a 
reasonable projection if the economy is to operate at its 
full potential. ‘Among private consumption items, 
expenditures for services and durable goods can be expected 
to grow most rapidly as has been the case in the past 
decade. V 

'

' 

Demand generated for investment is projected to 
provide 2l%—22% of total expenditures, of which the‘ private 
sector is expected to provide a greater amount. -The one 
significant contrast between the future and the experience 
of recent years is in the. projection for residential 
construction which is projected to grow slowly and to
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decline as, a. proportion of total expenditures. This, of 
course, is attributable to the pattern of population growth. 
The formation of new households, which has grown rapidly in 
the past decade, can be-expected to increase at slower rates 
in the future. ‘Domestic savings should be sufficient to 
finance investment throughout most of the period. Business 
and» government can be expected to provide increasing shares 
of total savings, particularly after the mid--1980's. until 
that time, low dependency ratios (the number of persons not 
in the labour force to those employed) should cause personal 
savings to rise rapidly. ' 

w

- 

As can be discerned from the tabulation below, 
,land-based economic activities would continue their past 
decline as a ‘share; of total industrial output._, In 
combination, the contribution of agriculture, forestry, _and 
fishery," to total output is projected to decline from 4.8% 
of the total in 1970 to about 3.8% in 2020. In, contrast, 
the contribution of secondary industries (including mining, 
manufacturing, construction, and transP0Itation and 
uti1ities)_ is projected to increase from 51.3% in 1970 to 
61.2% in 2020. The services industries contributed 44.1% in 
1970; this is projected to fall to 34.9% in 2020. _

H
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COMPOSITION OF REAL DOMESTIC PRODUCT BY INDUSTRY 
J (In Percent)* - - 

Agriculture 
Forestry 
Fisheries 
Mining 

' Manufacturing
A 

it Construction _

, 

1960 1970' 1930 2000 ,2Q2Q 

.5.2 3.6 - 3.1 ~3.0 2.9 

IQ3 190 101 160 

0.2 0.2 0.1 0.1 0.05 

_4.6 5.0 5.0 5.6 6.7 

24.9 26.9 28.3 »29.6 33.4 

600 5.6 “O5 

Transportation and Utilities 12.2 13.8 15.2 16.4 16.6 
- Trade V 

Finance 
Services 
Housing 
Public Administration 

12.8 12.6 13.3 12.9 12.6' 

706 7.1 6:07 506 

14.2 15.5 14.5 14.3 12.0 

4.1 3.3 2.5 1.8 1.1 

7.1 5.6 4.9 4.4 3.6 

' * 1 May not sum to 100.0% because of rounding. 

Employment in the landebased industries 
projected to decline as a share of total employment because 
of the relatively slow growth of output in these industries. 
In 1970, these sectors accounted for 7.7% of the total; by 
2020, they should account for only about 2.0%. 'In 1970, 
secondary sectors provided employment to about 39.1% of 
those employed. By 2020, this share is projected to fall to 
about 24.1% despitelthe relatively rapid growth of output in 
these‘ sectors. The services-sectors accounted for 53.3% 
total employment~ in' 1970; that share is_ projected 
increase to 74.0% in 2020.

A 

of
to
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This difference in the trends of_ output and 
employment for the 6 secondary and services. .sectors 
illustrates a central reality about Canada's economic 
prospects. Barring radical changes in consumer behaviour or 
in .techno1ogy, growths at full potential can only be 
reasonably achieved by concentrating 1abour_and.other factor 
inputs in those sectors where productivity is high. V 

COMPOSITION OF LABOUR FORCE BY INDUSTRY 
(In Percent)* 

Y 1960 1970 1980 2000 2020 

Agriculture 11.4 6.5 3.7 2.0 1.3 

Forestry 1.s._ 0.9- 0.2 0.6 0.5 

Fisheries 0.3 0.3 0.2 0.2. 0.2 ' 

Mining 1.6. 1.6 1.3 1.1 ' 0.9 

Manufacturing 23.8 22.7 21.2 15.4 13.4 

. 6.5 6; 0 600 501 406 

Transportation and Utilities 9.6 8.8 8.2 6.4 5.2 

Trade. 17.1 16.8 18.0 19.8 21.1 
Finance 3.8, 4.6 5.0 6.7 7.1 
Services 18.6 25.7 27.9 31.3 31.0 
Public Administration ' 5.8 6.2 97.6 11.2 14.8 

Y *_ May not sum to 100.0% because of rounding.
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Notes on the Regional Distribution of thé,N&tiQna1_FOrecast 

Appendix B provides a detailed listings of 
industrial outputs (as measured by Real Domestic Product in 
1961 dollars) for each year in the period 1972-2020 for each 
of the Great.Lakes regions under review.’ As noted, these 
projections are based on the percentage contribution of each 
region to the output of each industry as was available from 
the 1971 Census_ of Population.* That distribution matrix 
has been kept.constant for the forecast period; ' 1' 

For those wishing to convert the details of 
Appendix B to_index numbers, the following is provided: I - 

I
.

l 

*1 This distribution has, however, been adjusted to 
. reflect other "sources of information as,, for 

i‘-example, the Census of Manufactures. , 

V 4’,
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REAL DOMESTIC PRODUCT BY MAJOR INDUSTRIAL GROUP 
' (Millions of 1961 Dollars) 

Agriculture. 
Forestry 
Fisheries 
Mining‘ ’ 

Metal Mines 
Coal, Petroleum, Gas 
Non-metal Mines 

Manufacturing 
Food Processing 
~Tobacco 
Rubber 
Leather .

. 

Textiles 
Wood 
Furniture 

~ Pulp and Paper P 
Primary Metals 
Metal Fabricating 

8 

' Machinery . 

.Transport Equipment 
' Electrical Products 

Non-metal Minerals 
Petroleum and Coal 
Chemicals 
Miscellaneous 

Construction 
Transportation and Utilities 

.-~Trade -

V 

Finance 
Services 
Public Administration . 

l96l 
1562.8 
431.8 
79.5 

1590.4 
862.7 
552.0 
175.7 

8939.8 
1317.0 

89.7 
147.3 
107.6 
321.5 
390.8 
158.3 
966.4 
790.4 
651.0 
343.9 
695.1 
544.3 
327.8 
252.8 
615.2 

1150.7 
2125.9 
4497.9 
4516.9 
269l.9 
5069.5 
2507.9 

Total 34014.3
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v Appnnnix A 

§ajo;.Indicators of Canadian Economic Activit13', 
- 

' 1972-2020 an 

*' Definitions of Units of Measurement 
_(a) ($CM) = millions of current dollars 
-(b) ($KM) = millions of constant (1961) dollars 

(c) ($C) = current dollars " 

(d) ($K)l = constant (1961) dollars
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