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Foreword

The growth of the service sector is well documented in numerous publications
and official statistics. The cause for the rise of the service sector s, however,
a less-understood topic. One specific question that has attracted considerable
public attention is whether the service sector has a life of its own or is
dependent on the producing activities in the rest of the economy. This paper,
which utilizes a sectoral input-output model to analyse the historical input-
output data, attempts to provide us with an answer. It highlights the linkages
between goods-producing and service-producing industries: goods-producing
activities create demand for other goods and services in the production process.
On the other hand, although the production of service activities does not
require a large amount of inputs from goods-producing industries, service
industries have to sell much of their outputs to goods-producing industries as
intermediate inputs for goods production. The empirical results shed some
light on the sources of the historical growth of the Canadian service indus-
tries and are also of some interest to researchers engaged in forecasting future
service activities.

This paper was prepared by Tom Siedule, an economist on the staff of the
Council. It was undertaken as part of the Council’s research program on the
growth of the service sector.

Judith Maxwell
Chairman



Abstract

The sectoral input-output analysis of this paper investigates the impacts of
goods-producing activities on service industries and vice versa. The findings
highlight the interdependence of industrial activities. We have learned that
all goods-producing industries, especially resource-based industries, have sub-
stantial power in generating demand for services. On the other hand, very
few service industries have noticeable potential to create demand for goods.
These results may be traced to the need of the goods industries for other goods
and services in the production process, which becomes a source of large mul-
tiplier effects in the economy. Service industries, however, do not have the
same production attributes. Other than using their own outputs as inputs,
service industries require relatively little goods and services to carry out their
business. Overall, however, the activities of the goods and service industries
are highly interdependent. Goods industries need the support of high-quality
services, while service industries depend on the demand originating from
goods production.

The growth of the economy and the interdependence of industrial activi-
ties have been the primary causes for the rapid growth in services. As the
economy grew, the initial impact was the demand for more goods and services
simultaneously. However, due to the requirements of the goods industries for
services as inputs, the demand for more goods necessarily entailed further
demand for services. The end result was rapid growth in the service sector.

xi



Introduction

The ascendancy of service activities during the last few decades is perhaps
one of the most interesting and mysterious empirical phenomena in modem
economic history. Moreover, rapid growth in services has not been a unique
empirical phenomenon in Canada only. It has been observed in practically
all developed countries.

Not surprisingly, this has long been a popular topic of economic research.
In 1940, Colin Clark already noticed the importance of the growth and shifts
of primary, secondary, and tertiary industries.! In his seminal work on eco-
nomic growth, Simon Kuznets also noted the relative growth of business,
personal, professional, and government services prior to the 1950s.2 Subse-
quent work, such as William Baumol’s articles on the macroeconomics of
unbalanced growth and Victor Fuchs’ book on the service economy, con-
tinued to unravel the mystery.? Interest on this topic has reached a new high.
This may partly be traced to the concern of a number of U.S. economists
about the relative decline of the manufacturing sector in the economy.* In
Canada, the remarkable growth of the service sector has also prompted
researchers in academic communities and governments to revisit this topic.®
This is one of the many studies that emerged from the Economic Council of
Canada’s research program on the growth of the service sector. The research
work reported here represents an attempt to explain the phenomenal growth
in Canadian service activities on the basis of an integrated sectoral input-
output model.

Data Sources and Definitions

The major source of data for this paper is the “medium” (M) aggregation
(in constant dollar) in Statistics Canada’s input-output tables for the period
1971-85. In addition, industry employment data from the Labour Force Survey,
expenditure data from the National Income and Expenditure Accounts, and
Statistics Canada’s gross domestic product at factor cost by industry in 1981
prices are occasionally used as supplementary information. The non-input-
output-based data are always used as independent evidence and are not mixed
in the formal analysis of the input-output data. Although all Statistics Canada’s
data sets are supposed to be compatible with each other, for reasons men-
tioned below, the non-input-output-based data should not be directly com-
pared with the input-output data. '

In this paper, in order to conform to the sectoral definitions and terminology
used in other studies of the Economic Council’s Employment and Service
Economy Group, the term *“goods-producing sector” is defined as consisting
of agriculture, fishing and trapping, logging and forestry, mining, quarries
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and sand pits, manufacturing, and construction; *“the nonmarket service sector”
includes all educational services, health services, and public administration
and defence; “the commercial service sector” is defined as all services in the
economy minus nonmarket services. Although agriculture, fishing and trap-
ping, and other industries are occasionally called “sectors” in the literature,
they are always “industries” in this write-up. For some of these industries,
they may consist of a business component and a government component. For
example, in the gross domestic product (GDP) data set, there exist two sepa-
rate time series for the mining industry: the first series covers the business
sector’s mining activities and the second refers to the GDP of the mining
activities financed by government funds. In this paper, with the exception of
the analysis of the input-output data, the business and government compo-
nents of any industry in question are always aggregated into one industry
series.

Because of the specific meaning of the terms “‘commercial services” and
“nonmarket services” used in this paper, the terms “business” and “commer-
cial” can no longer be used interchangeably. The term “business” retains its
usual meaning, but the term “commercial services” refers strictly to the defi-
nition given above. Accordingly, the commercial service sector in this paper
excludes all education, health and welfare services, and public administra-
tion and defence, but it includes all business and government activities in
transportation, storage, communications, other utilities, wholesale trade, retail
trade, finance, insurance, business services, and other services.

The industry data from the input-output tables are special cases. These data
cover only the business sector of the economy. The input-output tables include
educational services and health services as part of the input-output industrial
structure. These are the services that are financed by Canadian business, not
by government funds. If an educational institution or a hospital is partly
financed by business and partly by government, then only the business por-
tion is included in the input-output statistics. Therefore, in the analysis of the
input-output data, the terms “goods-producing sector,” “commercial service
sector,” and “nonmarket service sector” mean the business components of
these sectors. Similarly, all of the industries in the input-output framework
refer only to the business components of these industries.

Objective

The main objective of this paper is to shed some light on the source and
cause of the relative decline of the goods-producing sector and to offer a plau-
sible explanation of the growth of service-producing activities in recent
decades. As indicated by the empirical evidence presented in Employment in
the Service Economy’ the most important clients for many of the rapidly



of Industral Activities 3

growing service industries are producers of goods and services. Therefore,
for a comprehensive understanding of the development and growth of serv-
ices over time, a systematic framework to trace the interindustry flows of
goods and services is a prerequisite. From the input-output tables, we can
easily track the disposition of outputs of individual industries. This elabo-
rated analysis of data provides us with the evidence to either accept or reject
the claim of industrial interdependence. For example, if the goods industries
do not only supply buildings, energy, paper, and transportation equipment to
service industries as inputs but also absorb large portions of service outputs
in their production processes, then a case can be made for interdependence
between the goods-producing and service industries. This ex post evidence
by itself, however, tells us very little about the “cause and effect.” It sheds
no light on the question of which sector drives the economy. The primary
task of this paper aims at solving this problem. By applying a special version
of the sectoral input-output analysis to the Canadian input-output data, we
hope to be able to see distinctly the consequence of growth in the goods
industries on service activities and the impact of service growth on goods
production.

The input-output analysis may potentially explain the historical develop-
ment of sectoral outputs, but by itself it still does not satisfactorily account
for the phenomenal growth of service employment. The last task of this paper
is an attempt to link the results of the input-output analysis to the industry
employment data for an explanation of service employment growth.

The remainder of this paper covers four major areas. First, we present a
brief, historical perspective of sectoral shifts in output and employment. Then
we discuss the available tools for analysing the service economy controversy.
In two separate sections, which are the heart of this paper, we present the
methodology and empirical results of our research work on industrial inter-
dependence. Finally, we conclude with our thoughts and observations on the
implications of the empirical findings. ‘

Perspective

In its proper historical perspective, the “service economy” controversy is
not really a new topic. Economic historians may easily trace some of the
debates on the topic back to ancient Chinese or Greek histories. In the modem
era, as far back as 1940, Clark already identified the high propensity to con-
sume services as an explanation for the spectacular growth of service activi-
ties.” Subsequent writers extended and amplified the controversy by expressing
their concerns about the role of services in the economy. The emphases of
the individual studies varied according to the central themes of the articles.
Kuznets was one of the early scholars who observed the long-term changes
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in the structure of productions in developed countries: the shift away from
agriculture to mining and manufacturing initially, then to the transportation
and communication industries.® Baumol’s articles addressed the consequence
of unbalanced, sectoral growth on the economy in the long-run general equi-
librium context.’ Duchin, in her 1988 paper, used the input-output technique
and U.S. data to examine the nature of service activities.!® She concluded
that manufacturing establishments had been the major buyers of the outputs
of several of the largest service industries. Therefore, the weakening of the
U. S. manufacturing base would harm rather than help service activities
because the decline of the manufacturing sector would necessarily entail a
reduction in the demand for the outputs of these service industries. Most recent
U.S. studies were concemned primarily with the undesirable effects of letting
the manufacturing sector decline continuously.!! Although all studies inevi-
tably touched upon the issue of rapid employment growth in the service sector,
Fuchs was one of the few writers who built his dissertation around this topic.!?
Because of our interest in labour market issues, our discussion for the
remainder of this paper will also emphasize the theme of output and employ-
ment growth in the service sector.

Charts 1 and 2 show the historical growth of sectoral output and employ-
ment for the period 1966-88. The year 1966 is obviously not the beginning
of the ascendancy of service activities. The continuous revisions of the
Canadian data and the changes to the Standard Industrial Classification make
it difficult to compile long time series for industries. However, at the total

Chart 1

Employment Growth, Canada, 1967-88

6%

economy i { Goods sector
2

é I&: 'és llxlt‘u = 'N [-u
E

cevpen®
sl
O

™ T

1967 1970 1973 1976 1979 1982 1985 = 1988

Source Based on data from Statistics Canada.




of Industrial Activities 5

Chart 2

Service Sector’s Share of Total Qutput and Employment,
Canada, 1966-88
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goods and total service levels, it is safe to conclude that the trends depicted
in Charts 1 and 2 actually started a few decades prior to 1966.

Our examination of the existing data and empirical evidence suggests that
the popular explanations ~ including: 1) rapid growth in consumer demand
for services, 2) relatively slow labour productivity growth in service industries,
3) goods producers’ contracting out services formerly performed in-house,
and 4) changes in intermediate demand for services as inputs — can, at their
best, account for only a small fraction of the overall growth of the service
sector.

Apparently, the growth of service employment in Canada remains an
unsatisfactorily explained empirical phenomenon. However, every “effect”
must have its “cause.” Perhaps we simply need to approach the problem dif-
ferently. Hence the present paper starts here: given the growth of the economy
and the increasing complexity of all production processes, this paper uses a
special version of the input-output analysis to evaluate the differential, direct
and indirect effects of economic interactions on all goods-producing and
service-producing activities.

Analytical Tools

Since the objectives of this paper are to trace the interdependence of
industries and to search for a convincing explanation of the growth of service
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employment, full-system simulations of a nationwide econometric model may
seem to be the right analytical technique for the task. This is an altermative
that we have considered and used simultaneously with the development of
the sectoral input-output analysis reported here.

The sectoral econometric model, developed in a paper by Curtis and Murthy,
simulates the relationship between economic growth and the demand for goods
and services and their relationship to sectoral output and employment.'* The
simulation designs and results are reported in considerable detail in Curtis
and Murthy’s paper. The simulations illustrate the relationship between
sectoral activities and the income/expenditure of the nation and between
national expenditure and sectoral output/employment. The results show that
the goods and service sectors are closely intertwined because they are neces-
sarily linked to the growth (or the lack of it) of the economy. However, they
inevitably miss some of the most important links between the goods and
service industries; the model simply has no means to track detailed inter-
industry transactions.

Problems associated with the use of econometric model simulations to study
interindustry dependence are numerous. With the exception of the old CANDIDE
model,!* existing Canadian econometric models simply do not have the indus-
trial detail that we need to track interindustry transactions. Although the
Canpipe model can still be physically “up and running,” it has not been
updated for a number of years. Furthermore, it only works with the input-
output information of a single year and its ability to trace interindustry rela-
tionships over time is limited.

Another problem associated with the use of econometric model simulations
to study the interdependence of industries is that all existing Canadian econo-
metric models are basically stylistic representations of the National Income
and Expenditure Accounts. Their output statistics are in terms of “value
added,” and their intermediate inputs are netted out “dollar for dollar” in all
calculations. This means that these models are intrinsically not capable of
tracking interindustry transactions of inputs and outputs — the central theme
of this paper.

Therefore, at least for the time being, policy simulations of econometric
models are imperfect instruments for studying interindustry dependence. This
also explains our decision for choosing sectoral input-output analysis as the
analytical tool for this paper.

Methodology

The input-output analytical technique and the time series of input-output
tables for the period 1971-85 form the basis of our work on the interdepend-
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ence of industries. Students of input-output analysis know that interindustry
dependence is a fact of life in a developed economy. For example, the total
output of grain in agriculture was $805.7 million (constant 1971 dollars) in
1972. From this gross output, $34.8 million worth was used by agriculture
itself as intermediate inputs. For the remainder, $350.1 million went to the
food industry, $19.9 million to the beverage industry, and $4.9 million to
wholesale trade. Obviously, the output of one industry may become inputs
for other industries. Interindustry transactions are not only common, they are
necessary for a vibrant economy.

Although the input-output data provide ample evidence of interindustry
transactions, they do not automatically become a systematic evaluation of
the interdependence between industries. For example, for the food industry
to produce one million dollars’ worth of output, it buys a certain amount of
services from service industries. At the same time, it also buys other com-
modities from the agriculture, fishing and trapping, forestry, and refined
petroleum and coal products industries. These goods industries in turn also
require other goods and services to fill the orders of the food industry.
Although the process involves many transactions, they take place within a
single production pass. In other words, for the system to satisfy the supply
and demand requirements, all of these interindustry transactions have to take
place within one production run for each industry. This is different from the
concept of the long-run multiplier described in economic textbooks, which
requires many rounds of consumer spending before the total multiplier effect
materializes. The chain of events mentioned is not directly recorded in the
input-output tables. The data in their raw form simply cannot reveal the total
effect of one million dollars’ worth of output from the focd industry on the
service industries.

Conceptually an input-output system consists of three sectors: 1) The
processing sector that shows the interindustry transactions originating from
industries’ needs to use other industries’ outputs as intermediate inputs in the
production processes; 2) The payment sector that contains information on the
primary inputs used by the producing industries. It is called the payment sec-
tor because it shows the industries’ payments to the government in the form
of indirect taxes, payments to workers in wages and salaries, and so on; and
3) The final demand sector that shows the goods and services (produced by
industries) sold to public and private consumers. Although the statistical agen-
cies of different countries may organize all three sectors differently to suit
their specific economic structures, the most radical difference between the
Canadian and other input-output systems lies in the processing sector. Since
this is where all of the crucial information concerning interindustry transac-
tions can be found, we briefly describe in the following paragraphs the spe-
cific features of the processing sector of the Canadian input-output system
before presenting the technical details of the sectoral input-output model.
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Students of input-output analysis are familiar with the square industry input-
output matrix, with industries as its rows and columns to show the interindustry
flows of outputs and inputs. This is the system taught in standard textbooks
and used by the statistical agencies of many countries. The Canadian input-
output system is, however, different from this standard model. Instead of using
a square matrix to show the interindustry flows of outputs and inputs, the
Canadian input-output system uses two rectangular matrices to show the input-
output flows for each year. The first one (the output matrix) consists of the
values of commodity outputs of individual industries, with its rows showing
industries and columns denoting commodities. For example, in the 1971 out-
put matrix of the input-output tables, agriculture produced $42.1 million (con-
stant 1971 dollars) worth of forestry products, and the wood industry
accounted for $43.7 million of the same product. Thus the commodity called
“forestry products” was produced by the forestry industry as well as other
industries. Although the amount produced by other industries was relatively
small in comparison to the $1,286 million produced by the logging and forestry
industry itself, they were nevertheless important entries in the accounting
framework. Along with the output matrix, the Canadian system has an
intermediate input matrix, which shows the values of the intermediate com-
modities used by individual industries, with the rows of the matrix denoting
commodities and columns the individual industries. For example, in 1971,
the commodity called “forestry products” was used as intermediate inputs in
the production processes by the following industries: agriculture, logging and
forestry, food, beverages, wood products, furniture and fixtures, paper and
allied industries, fabricated metals, nonmetalic minerals, chemicals, and con-
struction. However, since forestry products were not all produced by the
forestry industry, we cannot see directly the interindustry transactions between
the logging and forestry industry and the users (other industries) of forestry
products. The Canadian system has the advantage of allowing for more detail
to be shown because the number of commodities is always greater than the
number of industries, but, for the purpose of tracing interindustry transac-
tions, it presents a roadblock to the users. As explained below, the Canadian
framework in practice has no real disadvantages to the experts, because they
can transform the Canadian tables back to the¢ more familiar Leontief
“industry-to-industry” system. Nevertheless, the casual users of the input-
output data will have difficulty in tracing the interindustry transactions from
the raw data of the Canadian input-output tables.

Input-output models have been used extensively to evaluate the impacts of
changes in final demand on the economy in many studies since the pioneer
work of Leontief.'> The developed models are useful for evaluating the effects
of change in final demand components'® on industry outputs. For example,
researchers may calculate the direct and indirect effects on domestic industry
outputs of a one-million-dollar increase in consumer spending on durable
goods, or the direct and indirect effects on domestic industry outputs because
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of a one-million-dollar increase in domestic exports.!” The initial driving forces
of these analyses are always the changes in selected final demand compo-
nents. Their effects on industry outputs must therefore be expressed in terms
of “the direct and indirect effects of one dollar’s worth of change in the selected
categories of final expenditure on industry outputs.” This is obviously not
the same as the “effects of a dollar’s worth of output for each goods-producing
industry on the demand for services,” which is the desired measure for gaug-
ing the interdependence of goods-producing and service-producing industries.
This interdependence theme, which is of paramount importance to our paper,
has generally been ignored in the literature. Miyazawa’s work is the only input-
output theoretical development that addresses this issue extensively.!® The
structure of Miyazawa’s sectoral input-output model is similar to an
interregional input-output model of two regions.!® His work in this area is,
therefore, more of an extension and a refinement of the existing analytical
technique than a major breakthrough in input-output analysis. Miyazawa’s
contribution is, however, still substantial. His concept of industrial stimulative
power and the mathematically derived formulas for capturing various aspects
of interindustry interactions are novel and useful for studying industrial
interdependence. His techniques form the basis of our present research, with
some modifications to suit the Canadian input-output system. The technical
specifications are as follows.

In an economic system, industry (gross) output minus intermediate input
is by definition equal to final demand, which includes consumption, invest-
ment, inventories, exports, imports, gross current government expenditures
on goods and services, and so forth. From this accounting identity and by
simple matrix operation, we can obtain the well-known Leontief input-output
system:

5 B SRy E
output intermediate final

by input requirement demand by
industry by industry industry

I is an identity matrix and all other symbols are either matrices or vectors,
whose definitions are noted above. The model states that output by industry
is equal to the product of the total multiplier matrix (also known as the Leontief
inverse) and final demand. After the system completes all transactions required
for one production pass, the ultimate industry output of the economy can be
calculated from the right side of the equation for any given final demand.
These are the cornerstones of input-output analysis as expressed in textbook
conventions. For the Canadian system, the algebra is more complicated, but
the basic idea remains the same.
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Following Statistics Canada’s conventions and placing all goods-producing
industries in the first part of the input-output system, the Canadian economy
is expressed in algebraic terms as follows; 2

g=U-D({-p-o-BHD -p-o-Pe*
+ (- 0= P)Xp+ (I- WXgl. (1)

This is the basic input-output model of the Canadian economy, with all leak-
ages — including imports, withdrawals from inventories, and govemment pro-
duction of goods and services ~ incorporated in the system. The symbols are
defined as follows:

g = avector of gross output by industry;

I = an identity matrix (with its dimension consistent with the relevant
matrix operations);

D = a matrix of domestic market share coefficients; each coefficient is
calculated by dividing each element of the output matrix of the Cana-
dian input-output tables by the corresponding total commodity out-
put;

= adiagonal matrix of coefficients whose elements are calculated as the
ratios. of imports to “use,” where “use” is defined as Hg + e* + Xp;

o = adiagonal matrix of coefficients whose elements are calculated as the
ratios of government production to “use,” where “use” is defined as
Hg +e* + Xp,; '

= adiagonal matrix of coefficients whose elements are calculated as the
ratios of withdrawals to “use,” where “use” is defined as Hg + e* + X;

H = the industry technology matrix; in it, each member shows the value
of a specific commodity input needed to produce one dollar’s worth
of output for the industry in question;

e* = (e; +ey+...+ ey +eyy), Where ey, €7, and so on are vectors of the
values of personal expenditure on goods and services, fixed capital
formation, value of physical change in inventories (additions), and
gross current government expenditure on goods and services;

Xp = avector of the values of domestic exports; and

Xp = avector of the values of re-exports.

D(I - u — o - B)H is a square matrix. Assuming that industries preserve
their observed shares of the market for each domestically produced commodity
irrespective of the levels of commodity production, this matrix is similar to
the familiar Leontief input (technology) matrix, with its elements showing
the values of the output of industry ¢ used as inputs to produce one dollar’s
worth of output in industry j, after all leakages of the system have been
properly netted out. The total multiplier matrix (i.e., the Leontief inverse) for
the Canadian economy is then:

B*=[1-D(I-p-a-BH
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This is the Canadian equivalent to the well-known Leontief inverse. The
Canadian input-output model, that is equation 1 above, states that after the
system completes all transactions required for one production pass, the ensuing
industry outputs of the economy can be calculated from the right side of the
equation for any given final demand. However, the information that is
important for understanding the interdependence of industries is still not avail-
able. For example, from this model, there is scant information as to which
goods-producing industries have more power in stimulating the demand for
Services or vice versa.

The Miyazawa approach first subdivides the total economy into its
constituent parts and then applies the input-output technique to them indi-
vidually. By setting up each constituent part as an economy by itself while
keeping all other sectors unchanged, one can calculate the importance of the
internal interactions of the sector to the rest of the economy. This approach
may be interpreted as an extension of the exogenization practice of the regional
input-output model, in which all economic activities outside the region are
by definition exogenous. The basic idea is simple: for the purposes of calcu-
lating the power of the internal propagation of a sector (e.g., the goods-
producing sector), the Miyazawa approach sets all other parts of the process-
ing sector (i.e., the service sector) as exogenous. This practice essentially
transforms the general equilibrium nature of the Leontief model into a partial
equilibrium framework. The merit of this technique is that it unambiguously
captures the effect of one sector on the other segments of the economy. For
example, it allows one to calculate the stimulative effect of goods production
on the demand for the outputs of service industries, based entirely on the-
activity within the goods sector alone. Its relationship to the results of the
total interactions (i.e., the total multiplier matrix) of the total economy, based
on the Leontief system, has been mathematically derived by Miyazawa, and
the quantitative difference between the Miyazawa and Leontief approaches
will be addressed later in the empirical results section. At this point, notice
that although the Leontief system calculates the effect of the interactions of
the total economic system, it does not, by definition, quantify the “pure” effect
of one sector’s activity on other industries. Hence, it is not the proper model
for studying the influence of goods-producing activity on service industries
Or vice versa.

Our sectoral input-output analysis is based on the methodology of sectoral
input-output analysis developed by Miyazawa, with some modifications to
suit the Canadian input-output data. Technically, the procedure is as follows.

The input matrix (i.e., the matrix which shows the goods and services needed
to produce one unit of output in each industry in the system) of the input-
output table is partitioned according to the industries’ sectoral classifications.
The input matrix becomes four submatrices:
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Canadian input matrix = D(/ - L - o - B)H
goods  services

P Py | goods

Sy S | services

P shows the goods needed to produce one unit of output in each goods
industry; P, shows the goods required to produce one unit of output in each
service industry; §; shows the services required to produce one unit of out-
put in each goods-producing industry; and § shows the services required to
produce one unit of output in each service industry.

Taking the goods sector by itself as an economy and following the same
procedure used for the input-output analysis of the total economy, the inter-
nal multiplier matrix is derived for the goods sector, B.

B=(-PyL

This means that because each goods industry requires other goods as inputs
in the production process, one unit of output in each goods industry leads to
the production of additional outputs in the industries supplying the goods.
The B matrix therefore provides information on the total units of goods to be
produced by each goods industry.

The stimulative power of goods industries on service activity is:
B 1 = S 1 o B .

Why? Because B refers to the total units of goods outputs and S, the units
of service inputs required to produce one unit of output in each goods indus-
try, the product is, by definition, the units of services required to satisfy the
demand of goods production. Similarly, we may also define the stimulative
power of services on goods activity as:

T,=P*T,
where T, defined as:
T=(-S)",

is the internal multiplier matrix of the service sector.

B and T capture the internal propagation effects of the goods-producing
and service sectors respectively. The multiplier effects manifested in these
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matrices are generally smaller than the corresponding figures shown in the
total multiplier matrix, B* (i.e., the Leontief inverse), of the total economy,
because the Leontief inverse, in addition to the allowances for sectoral inter-
nal interactions, also allows direct and indirect interactions between the goods
and service industries.

The method mentioned thus far should be quite straightforward to students
of input-output analysis. Its basic idea is to partition the original input matrix
of the total system and then to calculate the internal multiplier matrices of
the goods-producing and service sectors separately. The novelty of the model
developed by Miyazawa goes beyond these simple operations. In particular,
his technique is capable of decomposing the original Leontief inverse (i.c.,
the total multiplier matrix of the whole system) into the internal multiplier
matrices (defined above) and other components. This allows researchers 1o
see the inherent properties of the interactions between the goods-producing
and service sectors. The following is a summarized version of the model
adapted to suit the Canadian input-output data. Since all derivations and proofs
are given by Miyazawa, it is unnecessary to reiterate them here. The inter-
ested reader may, however, consult the cited work for more technical details.?!

As described earlier, the total multiplier matrix (i.e., the Leontief inverse)
of the Canadian input-output system is:

e T TR R )

In order to see the relationship between the internal (sectoral) multiplier
matrices, B and T, and the total multiplier matrix, we have to introduce the
following matrices. Let

B, = BP;
T, =TS

K = (-T,By7};and
L = (-BT,)Y

where / denotes the identity matrix of the appropriate dimension, and all other
symbols on the right side of the equations have been previously defined. Fur-
thermore, define:

M = KT; and
N S=s LB

where T and B are the internal multiplier matrices of the service and goods-
producing sectors.

Miyazawa has proved that the total multiplier matrix (i.e., the Leontief
inverse) can be expressed in terms of the internal muitiplier matrices of the



14 The Interdependence

two sectors (goods-producing and service sectors) and the matrices defined
above as follows:

goods services

B + B,MB, B,M goods
B * = T
MB, | M services

goods services

N ‘ NT, goods

T,N ‘ T+ TNT, services

This means that B + B,MB, is the part of the Leontief inverse (see equa-
tion 2) that shows the total propagation effects (the result of the interactions
of all goods-producing and service industries within the economic system)
of all goods-producing industries. Its counterpart in the Miyazawa partial
analysis is the internal multiplier matrix, B, of the goods-producing sector.
Since B + B,MB, contains two additive terms and one of them is the internal
multiplier matrix, B, the second term, B,MB,, is by definition the part of the
propagation effects in the goods-producing sector that is induced by goods
used as inputs in the service sector. In other words, B,MB captures the propa-
gation effects that are over and above the goods-producing sector’s own
activities. In his work, Miyazawa develops the concepts of external matrix
multipliers and induced submatrix multipliers to explain the sources of
B,MB, .2 These technical details are too lengthy to be reiterated in this paper.
For our purpose, we may simply note that the interpretation of B + B,MB,
given here has its theoretical origin in input-output analysis. Logically, we
can also interpret the term T + T,NT| in a similar fashion for service-producing
activities.

Similar to the ways that we define the stimulative power of the goods-
producing sector, By, and the stimulative power of the service sector, T},
we can also calculate the stimulative power due to B + B,MB| by
[S,* (B + ByMB,)] and the stimulative power due to T + T,NT, by
[Py * (T + T)NT)). Dividing the elements of the stimulative power matrices
of the goods-producing and service sectors by the corresponding elements of
[§;* (B + ByMBy)] and (P, * (T + T,NT )], we have the values which show
the relative importance of the internal interactions within the sectors versus
the total interactions of all industries in the system, measured in terms of
stimulative power discussed earlier. Mathematically, the operations are:
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GEXP = Bl (+) [SI *(B +32M31)]§ and
SEXP = T, (+) [Pl *T+ TZNT])];

where (+) denotes the element by element division of two corresponding
matrices.

The stimulative power defined by B, has the advantages of showing the
“pure” effect of the goods industries on service industries. However, by its
own nature, it is a partial equilibrium analysis, because the effect of the goods
sector on the demand for services is calculated by multiplying the internal
propagation of the goods sector by the service requirements of individual
goods industries while keeping all service industries unchanged. The results
of the partial equilibrium analysis are relevant and important, if it can be
demonstrated that the stimulative power so calculated accounts for most of
the “ideal” total stimulative power of the goods sector, that is, the pure
stimulative power of the goods industries under the circumstance that all
industries in the economy are allowed to interact with each other without any
double-counting in the calculation. There exists no mathematical expression
that can cleanly capture this concept. The term [S, * (B + B,MB,)], while it
has some double-counting by allowing goods industries to influence service
industries and service industries to affect goods industries simultaneously, is
the best approximation available. If the ratio of {B, (+) [§; * (B + B,MB,)]}
is high, say 90 per cent or more, then we can safely conclude that the
stimulative power calculation by the Miyazawa method is indeed meaning-
ful. The results of this check are reported later in this paper.

Empirical Results

For the purposes of this paper, the extent of a goods industry’s use of the
outputs of the service sector as inputs in the production process is taken as a
quantitative measure of the industry’s dependence on services in its produc-
tion process. On the other hand, the extent of a service industry’s depend-
ence on the orders originating from the goods sector becomes the measure of
the service sector’s dependence on the activities of the goods sector.

The demand for an industry’s output may come from other industries’
demand for it as intermediate inputs, or from public and private consumer
demand, or from the demand of foreign countries. The criterion of depend-
ence mentioned above may seem arbitrary, because it places its emphasis on
the intermediate demand resulting from interindustry transactions. As far as
the impact of international trade is concerned, service exports have so far
been relatively limited. There is no reason to think that exporting services to
the rest of the world can be dramatically improved in the medium-term future.
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Also, historical evidence on the public and private demand for services has
contributed little to the explanation of service growth. It is in this light that
we may justify our focus on the interindustry transactions as the central theme
of our empirical work.

Stimulative Power

Has the demand originating from the goods-producing industries been the
most important factor driving the growth of services? The answer to this ques-
tion can be found in the results of our analysis of the input-output data for
the period 1971-85. For descriptive convenience, the discussion presented in
this write-up, unless otherwise specified, refers to the empirical evidence of
the 1985 data. Later on, a separate section will be devoted to the intertemporal
variations of the results based on the analysis of the 1971-85 data.

Table 1 presents the stimulative power of goods-producing industries on
service activity. The figures indicate which goods-producing industries had
more stimulative power for generating service activities: the larger the figure,
the more powerful is the goods-producing industry for generating demand
for services. For example, a dollar’s worth of output in the fishing and trap-
ping industry in 1985 entailed a demand of $0.0098 for the services of the
transportation industry and a demand of $0.0216 in finance and real estate
services. Quantitatively, a goods industry might have different impacts on
individual service industries. The logging and forestry industry illustrated this
possibility. It had substantial power in generating demand for transportation
services, but its effect on the accommodation, food, and beverages industry
was negligible. This is an important feature and it should be valuable for policy
formulation. If policymakers need to stimulate overall economic activity and
some specific service activities simultaneously, then the stimulative power
statistics show which goods industries should be helped and what subsequent
effects such action will have on the service industries.

Out of 28 goods-producing industries, all of them had sizable stimulative
power on at least one service industry, that is, a dollar’s worth of output in
any goods industry had the power to generate a demand of $0.03 (or more)
for services in at least one of the 18 service industries. The influence of goods-
producing industries was not distributed evenly on all service industries. From
the viewpoint of service industries, transportation, utilities, wholesale rade,
finance and real estate, and business services were the most susceptible to
the stimulative effects of goods production. In 1988, these five producer-
service industries accounted for about 48 per cent of total gross domestic
product of the service sector and 31 per cent of the real output of the total
economy. Obviously, these service industries alone constituted a sizable por-
tion of the Canadian economy. Along with other service industries that were
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also subject to the influence of the stimulative power of goods-producing
activities, albeit to a lesser extent, this finding appears to support the claim
of the “manufacturing matters” thesis.

The “manufacturing matters” slogan reached an emotional peak when Cohen
and Zyman’s book appeared in 1987.% Subsequently, many people, includ-
ing Dombusch et al. and Schmid also expressed similar sentiment.

The origin of the “manufacturing matters” thesis may be traced to people’s
worry about the relative decline of manufacturing activity in the U.S. economy.
The proponents of this doctrine maintain that manufacturing activity is the
principal driving force of all economic activities. Their argument runs approx-
imately as follows.

The manufacturing sector is the major source of research and development
activity in the economy. Because manufacturing industries are producers of
goods as well as consumers of other goods and services, they are directly or
indirectly responsible for creating the majority of high-wage jobs. In the long
run, an economy that loses its manufacturing base will lose its vitality. A
service-based economy has, therefore, no engine to stimulate goods produc-
tion as well as service activity.

In a sense, the empirical results given here confirm the claim of the “manu-
facturing matters” argument. However, the economic conditions of the two
countries are different. In Canada, the resource industries play a much larger
role in shaping the economy than their U.S. counterparts. Accordingly, the
“manufacturing matters” slogan may be more appropriately changed to
“goods-producing activities matter.” Although manufacturing industries also
generated noticeable demand for services, in quantitative terms, they gener-
ally could not match the stimulative power of resource industries. This result
should not be construed as suggesting that policymakers should concentrate
on fostering the growth of resource industries at the expense of manufac-
turing industries. Aside from the fact that some manufacturing industries (e.g.,
refined petroleum and coal products) also had strong stimulative power and
are closely linked to resource industries, Canadians simply may not wish to
sell their resources in raw form. The important lesson from this investigation
is not that resources are more important than manufacturing production, it is
rather that the production of resources occupies a pivotal position in the
Canadian economy. Any meaningful industrial policy must recognize these
special attributes of the Canadian economy.

Table 2 summarizes the stimulative power of service industries on goods
production. With the exceptions of transportation and accommodation, food,
and beverages services, the potential for service industries to stimulate goods
production was generally weak. A comparison of the stimulative power esti-
mates of services on goods industries with the statistics of Table 1 shows that



29600 6¥01°0 6210 8CCTO 86TE0 eLST'O 1062°0 y160°0 £6C1°0 S9dlAlas R0,

0v00°0 LY000 £v00°0 99100 9000 £v00°0 62100 0000 €000 Ja4so 81
82000 ££00°0 €000 0€100 62000 87000 10100 62000 £€200°0 Jasd ‘L1
000070 00000 0000°0 00000 10000 00000 00000 00000 00000 SNV 91
10000 10000 1000°0 S000°0 L0000 2000°0 S000°0 £000°0 20000 20V Sl
00000 00000 00000 10000 1000°0 00000 °000°0 00000 00000 TVHH 1
00000 00000 00000 00000 00000 00000 00000 00000 00000 aid ‘el
91100 LETOO 8L00°0 £900°0 oo 2L100 0€00°0 9000 6¥00°0 yasg 1
00000 00000 00000 00000 00000 0000°0 00000 00000 00000 ama ‘it
6£00°0 LEO00 w000 9%00°0 0L£0°0 LLOOO £600°0 8£00°0 $900°0 AOY 01
¥£00°0 ££00°0 8€00°0 1000 1££0°0 69000 ¥800°0 €000 86000 ISNI 6
61200 1200 8¢200 10€0°0 1L6T°0 yevoo 6£S0°0 91200 LS00 NI '8
000 8¥00°0 8L00°0 19100 £00°0 8¢00°0 0100 6L00°0 ¥900°0 dLd L
61200 91200 9ev0'0 €Iv00 vL000 W00 9¢10°0 6£C0°0 00 dIM 9
60100 €v100 LY100 $T200 (44 8LT0°0 Y2000 €000 8C10°0 TLLO 'S
96000 69000 L9000 9000 Y1000 LT00°0 €000 000 ¥S00°0 WINOD v
10000 10000 €000°0 81000 10000 $000°0 y£000 20000 10000 JOLS ‘¢
<1000 0€00°0 §200°0 81000 S000°0 87000 80000 L7000 €000 ddId T
0v00°0 12000 96000 L8500 £200°0 1£10°0 wilro 86000 SY00°0 NVYL 1

£S9IISNPUL 3JTAIIG
(srefop 1861)
@I L6 Add '8 aood 't ¥vno 9 Jlad s NIW v ¥0d ¢ S T oV 1

£5910snput Spoon

G861 ‘eprUB)) ‘AIAIY 3NAIIS U0 SILNSNPU] SUINPOIJ-SPOOL) JO JIMOJ dAnRNWNS

18 The Interdependence

191q.L

e e eas malligle = a8 ____gu BN



19

of Industrial Activities

0811°0 1€€0°0 1L91°0 gEVL0 SSLT0 SLO1°0 €011°0 €620 $IZ1°0 STTI0 SIOIAIDS €10,
o000 0r00°0 $900°0 6£00°0 66000 $200°0 0r00°0 750070 05000 9¢00°0 JASO ‘81
82000 9200'0 6000 $T00°0 9L000 S100°0 8200°0 LE000 $€00°0 £200°0 ¥asd L1
00000 00000 00000 00000 00000 00000 00000 00000 0000°0 00000 SNV 91
10000 10000 70000 10000 £000°0 10000 10000 700070 1000°0 1000°0 DOV, 6l
00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 TVAH b1
00000 00000 00000 00000 00000 00000 00000 00000 00000 0000°0 aig ‘¢t
8800°0 6100 L8000 100 LLOOO 2T10°0 16000 960070 61100 5100 ¥dasqg Tt
00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 4ma 11
82000 £700°0 LEODO 0000 £600°0 0v00°0 €000 Y000 LEODO 1900°0 A0Y¥ 01
$T00°0 6£00°0 £€00°0 9£00°0 8000 9€00°0 1€00°0 0v00°0 £€00°0 #$00°0 NSNI 6
£€910°0 €700 1220°0 LTT0'0 LIE00 02200 S610°0 752070 11200 YEE00 NId '8
¥£00°0 LEOOO 6L00°0 0000 L6000 02000 €000 1900°0 7000 62000 Ly L
6v£0°0 T0€0°0 1820°0 11900 79€0°0 L6£0°0 SEE00 £€TH00 L6T0°0 6220°0 yIM 9
68200 8S10°0 LS00 1Z10°0 £L10°0 £800°0 LLIOO 6600°0 $T70°0 89100 TILA S
LEOO0 $720°0 1500°0 08000 LYOO0 £800°0 6L00°0 7800°0 8600°0 6L00°0 WIWO0D v
1000°0 10000 $000°0 10000 11000 00000 00000 10000 00000 00000 JOLS €
05000 S100°0 8400°0 02000 81000 01000 S€00°0 L1000 8£00°0 €000 adld T
w000 17000 6510°0 SY00°0 99¢€0°0 L1000 L1000 1200°0 61000 81000 NVYL 1
mmombmzﬁﬁ 00_>uom
(srefjop 1861)
INd 61  ¥d ‘81 vd ‘L1 nd 91  am st 10 v1 XL €1 971 Tt 1d 11 na o1

ZSoLasnput Spoony




20 The Interdependence

00000 00000 00000 00000 00000 00000 00000 00000 0000°0 SNV ‘91
70000 10000 20000 $000°0 £000°0 10000 10000 10000 1000°0 DOV SI
00000 00000 00000 00000 00000 00000 00000 00000 00000 IVEH ‘b1
00000 00000 00000 0000'0 00000 00000 00000 0000°0 00000 ad €1
TS€0°0 96100 5100 $910°0 8010°0 S110°0 T1E0°0 61100 8010°0 i £ A
00000 00000 00000 00000 00000 00000 00000 00000 00000 IMd Lt
62000 75000 $900°0 1020°0 000 6200°0 ¥100°0 L2000 1£00°0 AO¥ 01
92000 LYO0'0 85000 08100 LEOOO 92000 £100°0 ¥200°0 8200°0 NSNI 6
¥810°0 6820°0 99€0°0 6L01°0 $ST0°0 ¥910°0 1600°0 €510°0 0810°0 NId 8
0T10°0 LTOO0 $$00°0 0v00°0 6800'0 $200°0 ¥€00°0 92000 8€00°0 YLy L
86¥0°0 9%€0°0 LLTOO $800°0 6£20°0 6520°0 SLIOO £5€0°0 92€0°0 LM 9
$900°0 ¥600°0 ¥670°0 $210°0 80€0°0 9800°0 6900°0 96000 0€£10°0 LN S
€000 L1100 01100 92000 9000 6€10°0 S¥00'0 26000 69000 WWNOD v
£000°0 - 00000 1000°0 10000 10000 10000 1000°0 00000 10000 ¥OLS €
v100°0 91000 12100 16100 £800°0 21000 11000 S100°0 ¥200°0 ddld T
$600°0 12000 1€00°0 12000 ¥£00°0 6200°0 £500°0 L1000 82000 NVYL ‘I
mmomhmﬂﬂﬁm ATAIRG
(srefiop 1861)
NOD 82 VWO LT HO 92 4d¥ ST FAN ¥T  DdF7d '€z 0L 7T HOVW ‘1T IWd 0T

£S910snpUl SPOon)

(‘P«PU0I) T 31qey,



21

of Industrial Activitics

‘epeue)) sonsneig wozj eiep indino-indut jo stsATeure ay1 Uo paseq ‘royine 3y Aq sareumsy

FOUN0S

*SIOIAIDS J9Y10 — YISO "8 $901A195 [ruosIad — PS4 "L ‘UOMEIIDAI pue WIawIsnwe — SNV ‘9] ‘s3ZeIaaaq pue ‘pooj

‘UOTIEPOWIIONDE — DY "G SIINAIIS Yi[eay — TV IH b {SIONAISS [eUONEINPI — (I "€ ] ‘SID1AI0s ssautsng — YISg "¢l ‘sSuromp pardnodo-1oumo — M "1

$32100$31 [RIMEU B0 $IN[RACI WWIWWISA0S — X OY 0l ‘2ouURInsSUl — YSN] "6 21813 [8al pue dURUT) — N g 3pest 18101 — Y [} *[ ‘9perl o[esajoym — YLM 9
‘sonymn — “JLLN ‘S ‘SUOTEdIUNWIWOD — WIAQD '+ 2881015 — JOLS ‘¢ ‘voneuocdsuen sutfadid — dd " ‘uotteuodsuen — NVLL | :S9LISnput 901A19S ¢

‘UOPMISUOI — NOD) "8 ‘Sumdejnuew 1910 — VIAQ L7 'S[ed1wayd — ) "9 ‘[e0d pue umajonad paurjor — g4y 6

!s[erouw oreRwuoud — FAN "7 :spood [eou1da(d — DY "¢ “wswdinbs uoneuodsuen — O 1, 7 (Aunydew — HOVIA |7 S[E10Ww pareduqe] — AL ‘0T ‘s[eew
Arewud - QN “61 8urysngnd pue Sunuud — yq "g1 !setnsnput parre pue saded — v q -y 1 ‘sarmxyy pue armnung — ), "91 ‘poom — (M ST Butop - 1D b1
'soMmxe1 — X1, g1 Hayied] — H7] ‘71 ‘sonsed - I "1 25990 ~ 1 0F ‘0998qO1 — O, 6 ‘$98e1949q — AHE '8 ‘POOJ — QOO "L *sud pues pue sotuenb - yvnd ‘9

‘sed pue winajonad apruo — [ g4 ¢ ‘Sututw — NI ‘Ansasof pue Sui§8of — YO ‘¢ ‘Sundden pue Sumysty — S " ‘aIrmnoude — Dy ‘[ :SaLISOPUT SPOOD) T
‘Ansnput spoog yoes jo 1ndino oyt ut ISEIIOUL JR[[OP-3UO € WO SI[NSaI 1eyl ANSNPUT ID1AIAS Yord Jo Indino ot ut aseasout 3y, |
1861°0 Leznro oo L61T0 1424%Y 6£60°0 Y0600 18600 SYO1I'0  SedlAIds [e10],
L8000 ££00°0 1900°0 Sr000 00100 0£00°0 05000 1£00°0 Y000 J3s0 ‘81
LS00 02000 tv00°0 0000 9L00°0 61000 6700°0 02000 1€00°0 ddsd L1
(sreqiop 1861)
NOD '8¢ VINO LT dd¥ T AN ¥ 037149 '€ OdL T HOVW ‘Iz W4 0T

HO '9¢

ZS21Nsnpul SpooH)




£000°0 20000 £000°0 L1000 00000 20000 70000 10000 S100°0 AAd 61

€£10°0 1610°0 62100 w100 €T00°0 £010°0 88000 £200°0 €800°0 dd 81
€100°0 £100°0 0100 0L00°0 £000°0 01000 SS100 ¥000°0 S100°0 vd Ll
00000 1000°0 0000°0 00000 00000 1000°0 00000 00000 00000 nd 91
20000 1000°0 Y0000 02000 00000 10000 20000 00000 20000 am ‘st
20000 w0000 80000 0000 00000 20000 £000°0 10000 £000°0 ANl
£000°0 £000°0 1100°0 8000°0 10000 0000 L2000 10000 11000 XL "¢l
10000 10000 10000 10000 00000 10000 10000 00000 #0000 47T ¢l
90000 L0000 87000 €000 20000 90000 LS000 70000 01000 1d 11
90000 L0000 v100°0 80000 20000 90000 £100°0 20000 75000 Ny ot
00000 00000 00000 00000 00000 00000 00000 00000 00000 OL ‘6
Y0000 0000 £000°0 $000'0 00000 20000 £000°0 100070 #0000 Add '8
££00°0 €000 ¥$00°0 ¥S00°0 80000 §T00°0 9¢£00°0 11000 1S00°0 aood ‘L
00000 00000 00000 00000 00000 00000 00000 00000 10000 dvNno 9
000 ev00°0 1€00°0 81000 ££00°0 01000 L£00°0 8690°0 ¥£00°0 L3d ¢
S000°0 80000 90000 £000'0 09200 20000 90000 L0000 Y0000 NIN v
00000 00000 00000 L0000 00000 00000 00000 00000 10000 Yod 't
00000 00000 00000 00000 00000 00000 00000 00000 00000 SI4 T
L0000 #0000 08000 Y1000 10000 £000°0 0000 10000 L0000 ov I

£SaLnSNpul SPoon

(sre[iop 1861)

NSNI "6 NId °8 dLd L dIM 9 1L 'S WIWOD v YOILS ‘¢ ddid T NVHL T

(SSLOSNpUL 31AIDG

SS6I ‘epeue)) ‘satnsnpuj FUIDNPOLJ-SPOOT) U0 APATIDY IDIAIIS JO JIMOJ dAlje[nUINg

22 The Interdependence

clqeL




23

of Industrial Activitics

1€90°0

8L100
60000
81000
¥800°0
20000
1€00°0
01000
L0000
91000

SL600

8S¥0°0
60000
02000
8C10°0
20000
62000
01000
80000
L1000

€800

L600°0
£100°0
61000
¥910°0
20000
L1000
60000
S000°0
62000

12800

£9000
€1000
9¢00'0
8v200
Y0000
82000
¥1000
80000
8¢000

65800

¥870°0
9000°0
900070
20200
00000
90000
£000°0
20000
Y0000

16L0°0

§EC00
Y1000
61000
S600°0
20000
SS10°0
1000
21000
1000

9¢T1'0

PEe00
L100°0
1€00°0
0ve00
£000°0
92000
7000
01000
£€200°0

0501°0

0200
20000
L0000
8¥00°0
00000
8000°0
£000°0
0000
S000°0

96810

60v0°0
¢£100°0
w000
$680°0
L0000
6£00°0
LETOO
11000
62000

spoog [e10],

NOD
VYINO
HO
94y
NN
o414
OdL
HOVIN
TN

8¢
Le
9T
ST
ve
€T
ict
e
0t



24 The Interdependence

£100°0 £000°0 €£100°0 +000°0 60000 11000
1+00°0 L1000 LSO00 11000 12000 LT00°0
Y1000 £000°0 9000°0 1000°0 £000°0 $000°0
w00 8¥00°0 0CE00 65000 88000 S0T0°0
£€00°0 §T000 62000 1L00°0 1000 12000
00000 00000 00000 20000 00000 00000
£000°0 26000 200070 1000°0 10000 0000
€000°0 10000 0000 L0000 0000 $000°0
90000 1L00°0 80000 ¥¥00°0 LEOO0 $000°0
20000 80000 90000 00000 10000 20000
¥100'0 L0000 910070 92000 01000 71000
¢£100°0 L1000 ¥100°0 +000°0 01000 £100°0
00000 000070 00000 00000 00000 00000
¥000°0 20000 L0000 9000 £000°0 ¥000°0
¥500°0 ££00°0 1L00°0 [4A A0 8€00°0 05000
0000°0 000070 00000 00000 00000 00000
81000 12000 61000 €000 £100°0 9000
£000°0 Y0000 L0000 90000 80000 60000
00000 10000 00000 1000°0 00000 00000
00000 00000 0000°0 L0000 00000 00000
L0000 L0000 L1000 85100 S000°0 90000
(srefiop 1861)
YASO 81 ¥YAdSd ‘Lt SNV 91 DOV §1 TIVHH vl ad et

L0000
L1000
20000
174 0X0
81000
00000
20000
0000
0000
1000°0
L0000
L0000
00000
£000°0
y£00°0
00000
1000
20000
00000
00000
¥000°0

ydasd ¢l

00000 00000 HOVIN "1T
00000 00000 WA 0T
00000 00000 qNd 61
20000 00000 dd 8l
00000 00000 vd L1
0000°0 00000 nd 91
00000 00000 am ‘st
00000 00000 10 1
00000 00000 XL €1
00000 00000 471 Tl
00000 00000 1d 11
00000 00000 ny ot
00000 00000 oL 6
00000 00000 Adg '8
10000 00000 aood ‘L
00000 00000 IvNno 9
10000 00000 13d ¢
00000 00000 NIW ‘¢
00000 0000°0 d0d ‘¢
00000 00000 SH T
00000 00000 ov 1

mmombm:vi Spoon)
gmd ‘11 X0¥ 01

ZSOLNSNPUL 331AIDG

('PPuo) T 3qeL




25

of Industrial Activities

‘epeue)) sonsnels woij eiep ndino-indut uo paseq ‘epeue)) Jo [19UNOY) DIWOUOT Y1 AQ $AIBWTISH

“uondMUISUoO - ZOU ‘8C “M:‘T:‘:On.:_CdE BYo - YINO LT nm—&U_EOEU = :U ON umeU pue E:Q—O.:UQ pautjal - mnmx .WN
{S[eauTW OT[EIWUOU — FIAIN T Spoof [eowos[a — HTT] '€z udwdinba uoneuodsuen — O |, "7z ‘Ksdumprew — HOVIA " [T ‘S[e19uwt paieduqef — JIA "07 ‘S[erew
Areurud - g “61 tBurystiqnd pue Sunuud — yg 'g| tsawsnpur parre pue saded — v (1 'sa1mxYy pue armuwng — )] ‘91 PooM ~ QA ‘ST *BUrqIopP 1D ‘b1
tsagnxa1 - X1, "¢l Uayieaf — g7 ‘g sonseid — 14 11 2aqqnu — 1Y "0l 10096q01 — O, '6 1593019439 — AT '8 P00J - OO L tsud pues pue saenb —vND 9

30uN0§

‘sed pue wnasjonad aprud — | g4 ¢ ‘Suturnw — NJIN b ‘Ansaloj pue Sui88o) — YO ‘¢ ‘durdden pue Surysyy — g1 "7 sminoude — Oy ‘[ :SIANSOPUT SPOOH) ¢

*SIDTAIIS Y10 — YHSO "1 :5391A13s [euos1ad — YIS "L ‘UOTIEIIDAI pUe 1WIWIsSTWE — SNV 9] ‘sa8eianaq

PUE ‘POOJ ‘UONIEPOWIWOIIE — )Y ‘G| SIITAIIS YI[Eoy — JYHH P ‘SIOIAIIS [euonesnps — (1 "€ SIOTAIDS ssauisng — YIS H "7l sSuflamp pardnoso-1aumo

~ M 1] :$92In0S$3I [esmieU UO SIN[RAOI UBWILIA0T — X OY 'O ‘2oueinsul — (SN 6 ‘918152 [ea1 pue dueUL] — NT| '8 :9pest [fe1as — Y 1.y ‘L ‘9pen J[esajoym
—¥.LM "9 s301N0 — [N 'S ‘SUOTEdIUNWIWOD ~ WINOD b 2Fe1015 — YO.LS ‘¢ ‘uoneuodsuen surpadid — gd1d ‘g ‘uoneuvodsuen — Ny, ‘[ :SSUISOpUL 3dIAIRS T
*Ansapur 331A19s oed Jo indino Y1 UT 952IIDUT LB[[OP-IUO B WOIJ Si{nsal ey Ansnput spood yoea jo indino oy ut aseasout ay, |

69L0°0 20600 $001°0 9T o 0900 0060°0 w9v00 L9500 00000 spoog [e1o],

$€00°0 LEO00 80100 26000 £v00'0 9vT0'0 000 65500 00000 NOD 8T
92000 01000 $600°0 11000 S00°0 <1000 01000 00000 00000 VWO LT
6£00°0 §ST0°0 8£00°0 91000 09000 000 12000 0000°0 00000 HO 92
00 £020°0 1€10°0 LETOO vZ100 £C10°0 16000 20000 00000 3d¥ 'S¢
#000°0 w0006 $000°0 <1000 Y0000 £000°0 20000 00000 00000 dWN VT
€000 11000 L8000 Y1000 62000 1€00°0 92000 10000 00000 OoFTd "€
91000 01000 8100°0 60000 1100°0 L1000 01000 00000 00000 03l ‘e



26 The Interdependence

the stimulative power was much stronger in the case of the goods-producing
industries than in the case of service industries. Values of more than 0.03 are
numerous in Table 1, whereas the estimates for the stimulative power of serv-
ices on goods industries of such value are few.

In 1985, one dollar of agricultural output had the power of generating $0.13
worth of demand for services, which is the sum of the figures under the column
heading AG (agriculture) of Table 1. Generally speaking, the logging and
forestry industry and the crude petroleum and gas industry had large
stimulative power on service industries. Other primary goods-producing
industries also had substantial influence on service activity. Among the manu-
facturing industries, all of them had some effect on the demand for services.
However, only the stimulative power of the refined petroleum and coal
industry could match the power of primary industries. In short, with the
exception of the transportation and accommodation, food, and beverages serv-
ices, the influence of all other service industries on goods-producing activity
was negligible. The stimulative power of the transportation industry was
widely distributed among many goods-producing industries. The stimulative
power of the accommodation and food services came from their direct link
to the food industry.

Table 1 shows the effects of each goods industries on individual service
industries. This is an important source of information for policymakers
involved in the design of specific measures to zero in on particular segments
of the economy. However, for the purpose of measuring the sensitivity of
individual service industries to goods production in general, we may sim-
plify the results of Table 1 by summing up the figures for each row. For
example, the total of the fourth row of Table 1 indicates that one dollar of
output in each goods-producing industry would have generated a total demand
of $0.2 for communication services. In this context, these figures represent
the service industries’ dependence on the demand originating from the goods-
producing industries. Similarly, the sensitivity of each goods industries to
service activities may be obtained by summing up the figures on each row of
Table 2.

Charts 3 and 4 summarize the sensitivity calculations. In 19885, for one dollar
of output in each goods-producing industry, the demand for services in the
transportation industry would go up by $0.33 and the services of finance by
$0.96. Only personal services (including accommodation, food, and bever-
ages as well as amusement and recreation), education, and health services
were relatively independent of the demand force originating from goods pro-
duction. This generality does not apply to the other side of the coin, that is,
the sensitivity of goods industries to service activity. With the exception of
the refined petroleum and coal products and construction industries, goods-
producing industries were generally not dependent on the demand originat-
ing from service activity.



of Industrial Activities 27

Chart 3

Sensitivity of Service Industries to Goods-Producing Activity,
Canada, 1985
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Source  Estimates by the author, based on data from Statistics Canada.

The discussion of empirical results thus far concentrated on the stimulative
power of goods production on service activities and vice versa. Neither the
stimulative power of goods-producing activities on the demand for goods nor
the impacts of service production on service demand have been mentioned.
Although we chose to emphasize the importance of intersectoral transactions,
the analysis also gives information on intrasectoral influence. Technically,
the internal multiplier matrices of the goods and service sectors, which we
use to calculate the stimulative power of the goods and service industries,
already give us this information. For example, the internal multiplier matrix
of the goods sector shows that, starting with one unit of output for each goods
industries, the necessity of buying other goods as intermediate inputs to meet
the production requirements results in other goods industries producing many
more units of outputs to meet the demand. This propagation effect within the
sector is the intrasectoral influence that the present discussion addresses. A
comparison of the 1971-85 internal multiplier matrices of the goods sector
with those of the service sector indicates clearly that goods industries generally
had much more power in generating demand for other goods than service
industries in creating demand for more services. The reason is that service
industries require relatively little goods and services to carry out their busi-
ness. These characteristics of service activities did not only diminish the
stimulative power of service industries to generate demand for goods pro-
duction but also made them impotent in creating demand for services within
the service sector. For example, in 1980, in the case of 93 per cent of the
goods industries studied, one dollar’s worth of output generated at least
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Chart 4

Sensitivity of Goods-Producing Industries to Service Activity,
Canada, 1985
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$0.30 worth of demand in the rest of the goods-producing sector. In contrast,
only 17 per cent of the service industries generated an intrasectoral demand
of similar magnitude. This also explains why the goods-producing industries
had such pervasive power in generating demand for services. If the goods
industries needed only services but no goods as intermediate inputs, then the
internal propagation (multiplier) effect of the goods sector would be nonex-
istent. Under such unlikely circumstances, the power of the goods sector to
create demand for services would also be limited.

Sectoral Propagation versus
Nationwide Propagation

We mentioned earlier that the stimulative power calculated by the Miyazawa
method is based on the concept of a partial equilibrium analysis. The rel-
evance of these results, therefore, depends upon the relative explanatory power
of the estimates in comparison to their counterparts of the general equilib-
rium framework. In other words, how much do we miss by using the internal
propagation effects of the goods and service sectors individually rather than
the total propagation effects of the economy? We propose to settle this issue
by calculating the ratios of GEXP = B, (+) (S, * (B + B,MB,)] and SEXP =
T) (+) [P * (T+ TNTD).

In each of these ratios, for example, B, is a matrix of coefficients of the
stimulative power of the goods industries based on the internal propagation
of the sector, whereas (S, * (B + B,MB,)] is its approximated counterpart
based on the propagation effects of the total economy. Quantitatively, high
values for the GEXP and SEXP ratios are sufficient to vindicate the relevance
of the Miyazawa approach. On the other hand, if the ratios are low, say 50 per
cent or less, then they suggest that despite the neatness of the method too
much has been left unexplained. Therefore, the usefulness of the results must
also be questioned.

GEXP and SEXP consist of a 18*28 matrix and 28*18 matrix for each year
of the sample period 1971-85. In other words, GEXP and SEXP are not two
single matrices; they are two time series of matrices. Space limitation and
the clumsiness of presenting 30 large matrices rule out the possibility of
showing all of the results in detail here. As a compromise, the industrial
averages of GEXP and SEXP for selected years are presented to provide the
reader a historical perspective.” Charts 5 and 6 summarize the results.

The explanatory power of the Miyazawa-type estimates is immediately
obvious. The ratios for the goods-producing industries exceeded 90 per cent
throughout the period 1971-85, and most of them hovered around 95 to 98 per
cent. The picture for the service industries on goods production was the same.
This means that even though the Miyazawa approach is based on a partial
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Chart 5

Comparison of Propagation Effects — Ratio of the Goods Sector to
Total Economy, Canada, 1971, 1981, and 1985
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Chart 6

31

Comparison of Propagation Effects — Ratio of the Service Sector to
Total Economy, Canada, 1971, 1981, and 1985
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equilibrium framework, it accounted for approximately 95 per cent of all
possible actions for most of the goods and service industries. The stimulative
power estimates based on this technique are, therefore, sufficient for describ-
ing the reality of interindustry dependence.

Intertemporal Comparison

Although the empirical work covers the period 1971-85, descriptive incon-
venience and space limitation do not permit the presentation of each year in
detail. Except where otherwise specified, the description of the sectoral input-
output analysis thus far refers only to the historical data of 1985.

The sectoral input-output analysis has led to the conclusion that the
stimulative power of the goods-producing industries on service activity is
superior to that of the service industries on goods production. The question
is whether or not the stimulative power has grown or eroded over time. Since
the empirical work covers the period 1971-85, a critical review of the time
series of the empirical resuits may be sufficient to answer this question. Table 3
reproduces the stimulative power of the goods industries on total service
activity for 1971 and 1981. The results for the period 1982-85 are not included
because they are numerically not comparable to those of the former period.
The raw data for the period 1982-85 are in constant 1981 dollars, whereas
the data for the period 1971-81 are in constant 1971 dollars. Because many
input-output deflators are needed to calculate the constant-dollar figures for
the input-output tables, the Input-Output Division of Statistics Canada has
not yet been able to convert the two sets of data to a common basis. For this
reason, a direct comparison of the results for the two periods should be
avoided.

Of a total of 28 goods-producing industries, 25 had higher stimulative power
in 1981 than in 1971. This suggests that the stimulative power of goods pro-
duction on service activity has grown over time. The problem with this inter-
pretation is that this is an oversimplification of the real picture. For example,
in 1971, a dollar’s worth of output in agriculture generated a demand of
$0.0048 in transportation, $0.0341 in wholesale trade, and $0.0109 in retail
trade. The corresponding figures for 1981 were $0.0058, $0.0391, and
$0.0101. Clearly, the agriculture industry had more power in generating
demand for the services of the transportation and wholesale trade industries
in 1981 than in 1971, but this was not true for its influence on retail trade.
The stimulative power of a goods-producing industry on “total” services is
the sum of its stimulative power on 18 individual service industries. What is
true for the service sector as a whole may not apply to each service industry.

A review of the basic formula may help to show the cause for possible
changes in stimulative power over time.




The stimulative power
of the goods sector on

service activity

(the matrix of service requirements
for producing one unit of output in
each goods industry) * (the internal

of Industrial Activities 33

multiplier matrix of the goods sector).

It is difficult to compare a series of matrices over time, but we have not noticed
any systematic changes in the service requirement term of the above formula.
The internal multiplier matrix is determined by the production technology of

Table 3

Stimulative Power of Goods Production on
Total Service Activity, Canada, 1971 and 1981

1971 1981
(1971 dollars)

Agriculture 0.183 0.132
Fishing and trapping 0.091 0.112
Logging and forestry 0.269 0.288
Mining 0.130 0.209
Crude petroleum and gas 0.270 0410
Quarries and sand pits 0.144. 0.213
Food 0.134 0.162
Beverages 0.088 0.105
Tobacco 0.069 0.119
Rubber 0.107 0.118
Plastics 0.120 0.135
Leather 0.127 0.124
Textiles 0.099 0.101
Clothing 0.105 0.103
Wood 0.176 0.191
Furniture and fixtures 0.132 0.156
Paper and allied industries 0.155 0.191
Printing and publishing 0.124 0.132
Primary metals 0.122 0.167
Fabricated metals 0.107 0.129
Machinery 0.105 0.114
Transportation equipment 0.106 0.127
Electrical goods 0.114 0.102
Nonmetallic minerals 0.132 0.156
Refined petroleum and coal 0.236 0.329
Chemicals 0.154 0.184
Other manufacturing 0.124 0.145
Construction 0.152 0.174

Source  Estimates by the author, based on the analysis of input-output data from Statistics

Canada.
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the goods industries. The more goods industries need to purchase other goods
as intermediate inputs, the larger the multiplier effect. This means that for
the goods industries to have high stimulative power, they must buy from the
goods as well as service industries. Thus, even if service requirements per
unit of goods outputs remain unchanged, the stimulative power of the goods
industries may still change over time because of changes in the technology
of goods production.

In summary, whenever the structure of the economic system and the pro-
duction technology change, the stimulative power changes. The change of
stimulative power is, therefore, simply a reflection of the change of the
industrial system over time.

Although the goods-producing industries appeared to have higher
stimulative power in 1981 than in 1971, the relative ranking positions of the
industries over time were more important than the changes in the absolute
values of their stimulative power. We have seen that manufacturing indus-
tries showed significant but not outstanding stimulative power on service
activities throughout the period 1971-85. By contrast, logging and forestry,
crude petroleum and gas, wood products, and refined petroleum and coal prod-
ucts were the goods-producing industries with the most power for generating
service activities in 1985 and in other years. We should also point out that
the observed growth of the stimulative power of the goods industries was not
a necessary condition for the goods sector to drive service growth. The im-
portant point is that the stimulative power of goods industries on service
activity was always higher than services on goods. As long as the levels of
outputs of the goods industries grew over time, because of the stimulative
power effect, service industries grew automatically.

Growth in Service Employment

The main cause for the past service employment growth was due to the
differentials in sectoral stimulative power. The growth of the economy and
the attributes of the industrial structure (i.e., the superior power of the goods
industries on services and the fact that service industries do not need a large
amount of other goods and services in their production processes) tended to
accelerate the growth of services over time. Differences in labour product-
ivity levels also played important roles in determining the profiles of sectoral
employment. The labour productivity of the goods-producing sector increased
from $31.2 thousand (constant 1981 dollars) to $40.9 thousand between 1971
and 1989; likewise, the performance of the commercial service sector im-
proved from $22.9 thousand to $32.8 thousand in the same period.? Because
the productivity level of the goods sector was always higher than that of the
service sector, the goods sector required a much larger increase in output to
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create one job than its service counterpart. Historical records show that with
only a few occasional setbacks, a majority of the goods and service indus-
tries managed to grow over time, albeit sluggishly at times. When the growth
took place, the initial impact was the demand for more goods and services.
However, due to the interdependence of the goods and service industries, the
demand for more goods necessarily entailed further demand for services.
Along with the traditionally lower labour productivity levels in service
industries, employment in the service sector ended up growing faster than in
the goods-producing sector.

Conclusion

The empirical results of this paper demonstrate that the effectiveness of
the goods and service industries are mutually intertwined. Although the pro-
duction of service activities does not require a large amount of inputs from
goods-producing industries in the production process, service industries have
to sell much of their outputs to goods-producing industries as intermediate
inputs for goods production. On the other hand, goods-producing activities
demand a large amount of goods and services as intermediate inputs. Obvi-
ously, for goods-producing industries to remain competitive in the world
market, high-quality inputs at the lowest possible prices are essential. Even
without any formal analysis, the reader would have come to the same con-
clusion by a priori reasoning. The contribution of this paper lies in its ability
to provide decision makers with some specific information. In particular, the
analysis shows quantitatively which goods-producing industries have more
power in generating demand for services and which service industries are
more sensitive to the cyclical variations of goods-producing activities.
Potentially, this information can help decision makers to analyse and predict
the consequence of certain government policy measures.

As mentioned earlier, the phenomenal growth in service employment may
trace its origin to the demand from the goods industries for services as inter-
mediate inputs. What may happen if goods producers decide to import a large
amount of services from the rest of the world? In view of the existing histori-
cal experience this may, perhaps, appear a far-fetched, hypothetical scenario.
In the future, the advance of high technology may, however, make “importing
services” a viable option to many Canadian producers. Goods producers will
import services from foreign countries, if they find services abroad cheaper
and better. The employment implication of this scenario is complex. “Cheaper
and better” services from foreign countries may greatly improve the efficiency
of Canadian goods production and, therefore, lower production costs signifi-
cantly. In the long run, this may lead to an accelerating growth in this coun-
try’s goods-producing activities. If the growth is large enough, then, other
than “adjustment problems” related to switching from service-producing to



36 The Interdependence

goods-producing activities, the economy should have no difficulty in main-
taining and creating high demand for Canadian workers. Under this circum-
stance, workers do not have to suffer. The term “large enough” is crucial. If
the growth is not large enough, many of the service workers may not be able
to locate gainful employment.

In view of the recent development in technology, “importing services”
should not be interpreted as a fantasy in the medium-term context.
Policymakers have certain options available to them. They may exercise their
policy leverage to transform the “importing services” scenario into a reality
or to allow the goods-producing and service sectors to develop as they have
in recent decades. Whatever they do will have profound implications on em-
ployment opportunities for the Canadian labour force.
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