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INPUT-OUTPUT ACCOUNTS - THE RECTANGUI-AR FORMAT

*

by KISHOHI LAL
Statistics Canada, Ottawa

lnput-Output tables are like recipe books. lnputs are the ingredients to produce outputs. Like a
good chef, one lists the ingredients used by each and every industry to produce output(s). One arranges
these recipes in some order so that these can be easily located and the retrieval is efficient. No large scale

data base can be satisfactorily operated without an efficient retrieval system. The arrangement of the data
base should make economic and institutional sense or one can say that the data base should portray the
realities of the economy. ln addition to the industries, there are other transactors in the economy who use

similar ingredients but they don't produce any marketed output. These are called categories of final

demand. The household sector, government sector, business sector for capital formation (including
inventories), and the rest of the world sector (exports less imports) use inputs as final consumers. Thus one

has an input table by industry and an output table by industry and an input table by category of final
demand.

ln the rectangular format of the lnput-Output tables, inputs and outputs of industries are presented

in separate tables; both inputs and outputs are classified by commodity. Commodities are clearly
distinguished from industries, the number of commodities exceeding the number of industries.' The final
demand matrix has the dimensions of commodities by categories of final demand.

ln the traditional square lnput-Output (inter-industry) table, industries are not distinguished from
commodities. No separate tables are presented for inputs and outputs. Only one table is presented, whose
dimensions are industry by industry. The final demand matrix here has the dimensions of industries by
categories of final demand. The column and row totals of the inter-industry table are equal (actually are
manipulated to be equal).

The inter-industry table cannot be assembled directly from the data derived from census or survey

records. ln the real world, an industry produces not only the commodities which are primary to, or
characteristic of, the industry, it also produces commodities which are characteristic of other industries
(secondary commodities). lndustries can report how much of each commodity they produced and they can

*

Reproduced from the PSE (Punjab School of Economics) Economic Analust, Amritsar, Vol. 1, June,
1980, pp. 1-23.
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report the commodities they consumed but they usually cannot report separately the commodity inputs
required for each commodity output. Consequently it is not possible to measure directly how much one

industry uses of another industry's output.2

Recently, Professors Carter and Leontief mentioned two very important advantages of the
rectangular format of the lnput-Output tables over the traditional square lnpulOutput tables3:

(1)

It admits as much detail as is available in the basic census or survey records; and

(2)

The meaning of each entry is straightforward because obserued transactions are not
combined with fictitious transfers (a feature of inter-industry square tables).

ln addition to the above two advantages, there are other perhaps even more important advantages

which need to be emphasized. The rectangular format can be used as an integration tool for statistical
development. lndeed, it forces integration of the various statistical series in the system. This derives from
its commodity dimension and commodity balances.

So many heterogeneous commodity classifications prevail in most economies that it is difficult to
find a common denomlnator while retaining reasonable detail. Just look around at the export commodity
classification, import commodity classification, commodity classification for industrial censuses, commodity

classffication used in national sample surveys on consumer expenditures, economic classifications of
governments expenditures, and try to find a reasonable size common denominator. Chances are that these

various classifications won't match. We will have more to say on classifications later on in this article.

lnput-Output tables present the most detailed accounting of

a

particular economy. ln the

preparation of rectangulartables, there are many items which are not available from census or surveys. One
has to estimate them. This gives the management of a statistical agency a statistical tool

to identify and

rectify the weaknesses or gaps in the statistical series. These weaknesses are not as well exhibited in the
inter-industry table.

Despite the above, many countries continue adopting the traditional approach
lnput-Output tables. The UN System of National Accountsa does not recommend

to produce

it. The data base in the

real world does not encourage hs adoption. lnterpretation of each entry is rather difficult. One avoids at
least these problems in the rectangular format. Then why hang on to the traditional square inter-industry

tables? Economists and statisticians are not noted for discarding traditions even when real world data base
does not support them!
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lnput-Output tables, as we noted above, present the most detailed accounting of

a

particular

economy. One must examine all the industries and allthe categories of final demand in a given economy.
One must note each and every input used by each industry. Some of these inputs will be available from
census or surveys. Others might have to be estimated from other sources. Even engineering data should

be used. lndustries will be using commodity inputs and some non-commodity or what we call primary
inputs. Primary inputs are: indirect taxes less subsidies; wages and salaries; supplementary labour income;
net income of unincorporated business and other operating surplus. Note that the primary inputs are those
inputs which are not current outputs of other industries. On the other hand, a commodity is defined as a

good or service normally intended for sale on the market at a price designed to cover the cost of
production. Primary inputs are not commodities.
One should count all the inputs and all the outputs for each and every industry. Difference between

the outputs of an industry and the inputs is "other operating surplus" which could even be negative. All the
inputs (commodities plus primary inputs including operating surplus) equal commodity outputs of the same

industry. A similar detailed listing of inputs must be done for categories of final demand.

Classifications

Detailed listing of outputs of industries and of inputs of industries and categories of final demand
require certain classification constraints. One has to develop, if not already available, a Standard lndustrial
Classification, which uniquely allocates a particular establishment to a single industry only. And unless the

structure of the establishment has changed, it should be given the same industrial classification year after
year.

An establishment is formally defined as the smallest unit that is a separate operating entity capable

of reporting all elements of basic industrial statistics. lt is typically a factory, mine, store, farm, airline, hotel

or similar unit.

An industry is defined as a group of operating units (establishments) engaged in the same or similar

kind(s) of economic activity.

Many countries don't have good Standard lndustrial Classification. The detail of a particular class

of industries will be different in different countries. This definitely makes international comparisons rather
difficult.
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The lndustrial classification should be carefully examined. One should not accept in total
ready-made international classification. Each economy needs

a

particular emphasis in the industrial

classification. For example, in a highly developed industrial economy, agriculture might contribute 5 per
cent of gross domestic product but in lndia its share is roughly half. One has to disaggregate agriculture

into many sub-industries which may not be necessary in advanced countries. One might disaggregate
agriculture by crops. Quite useful classification was developed by Professor G.S. Bhalla for his Haryana
lnput-Output tables.

Classifications are expensive to produce. They should be stable over long periods. One should

not only look at the importance of certain industries now but the potential importance in the foreseeable
future too. For example, energy is going to remain a serious problem for lndia at least in the foreseeable

future. Hence, one should build many sectors by type of energy even if their present importance in terms
of contribution in minimal. Also one should leave room in the classification scheme to add new industries.
Statistical system in lndia probably will be extensively computerized in future. Thus, one should keep
computer systems dimension in mind. Gomputer programs are expensive to write and untidy programs are
costly to run. Note that in the computer system one is billed by seconds of CPU (Central Processing Unit)

time and the present rate is Rs 3 per second or ten thousand rupees per hour.

Categories of Final demand usually have

to be developed. But they must in part

relate to the

industrial classification used. For example, business capital formation might have as many sub-categories
as industries (or aggregation of industries) so that one could relate capital to output. The government sector

should be disaggregated in such a way as to make it easy to study the regional, functional and economic
dimensions of the government expenditures. For example, expenditures on education must always be
segregated from other government expenditures. These are big expenditures and have different economic
effects than expenditures on say, defence. Disaggregation of the household sector should relate to other

macro aggregates usually produced in the lncome and Expenditure Accounts.

classification.t GooOs and services
produced and used (or sold and purchased) by all transactors should be uniquely listed. Even in the
economically and statistically advanced countries, the same commodity is labelled differently by the
The biggest problem in classification is the commodity

exporter, importer, producing industries, using industries and other users. Without a unique code assigned

to a commodity by all transactors, it will be impossible to balance supply with demand, a requirement and
a very useful feature of rectangular tables. This is the most time consuming and trouble- some part of the

production of lnput-Output tables.
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It will be very useful to classify primary products of industries in the same sequential order as

industries. ln the process of classifying primary products, it is quite possible that one will be forced to
re-examine the already decided sequential order of industrial classification. This is an iterative process. As
an industrial classification, one should always make sure that enough space is left to add commodities later;

furthermore, it is impoftant to provide for commodities which are not very important now but which might
become important in the future. One must create at least one commodity for each industry, but it is our
exper:ience that, at least in the initial stages, the total number of commodities should be two or three times

the number of industries. Some industries will produce only one primary product whereas others will
produce more than one. lt is easier to aggregate than to disaggregate. Each economy is quite often
required

to develop its own commodity

classification

for input-output purposes because the

existing

classifications are hardly suitable for purposes of commodhy balances. Without a proper classification one

can't produce lnput-Output tables. lndeed, for any statistical compilation, the fundamental element

is

classification.

lnputs and Outputs

v/s. Purchases

and Sales

Transactions as recorded in census or surveys don't always refer to outputs or inputs but to sales

or

purchases by transactors.

ln the input-output analysis, we are concerned with the technological

relationships of production processes. Hence, it is necessary to relate inputs to production rather than to

sales. Production (output) equals sales adjusted for

withdrawals

or addition of finished goods and

goods-in-process from the producers' inventories. Similarly, it is an industry's consumption or use (input)
of a commodity rather than its purchase, which must be related to output. Amounts purchased but not yet
used should show as an addition to raw material inventories. Here is a very serious statistical problem. This
requires data on inventories by commodities. lt is worthwhile to have occasional surveys of inventories of

some important industries for certain commodities so that one has a "feeling" for adjusting sales and
purchases. ln the absence of that, one could only prorate raw material inventories over all purchases and
finished goods inventories over all sales.

Valuation

All the above transactions (inputs by industries and by categories of final demand), being derived

basically from accounting records, are in purchaser prices. Purchaser price is defined to be the cost of
goods and services in the market to the point of delivery to the purchaser. Purchaser price can also be
defined as equal to producer price plus transport, trade and commodity tax margins (where applicable).
Producer price is the selling price at the boundary of the producing establishment excluding sales and
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excise taxes levied afier the final stages of processing. These definitions are not universal. lndeed they are

not exactly the same as in the U.N. System of National Accounts.

lnput-Output tables are finally recorded in producer prices though initially one estimates the
commodity balances in purchaser prices.

ln a producer price system every transactor pays the same unit price for the same commodity
whereas in the purchaser price system it varies with the transactors. Let me elaborate this point. Suppose
a consumer buys a shirt. The shirt is produced in Bombay, shipped to Amritsar for sale and the government

levies some sales tax on it. The producer sold to the wholesaler for Rs. 20. The wholesaler added a margin

of Rs. 5 and sold it to the retailer; then retailer added a margin of Rs. 10 and the taxes are Rs. 3. The
transportation cost, say, is Rs. 2. Total purchaser price is Rs. 40. Unless one disaggregates the purchaser

price transaction of Rs. ztO into the various margins, one can't relate to the price which the producer
charges. Furthermore, without disaggregating the purchaser price, one can't account for such industries as

trade and transportation. ln both systems the total price does not change for the given shirt:

Producer price
Wholesale Trade Margin

RetailTrade Margin

20
5
10

Transport

2

Tax

3

Equals Purchaser Price

40

The consumer pays Rs. 40 or pays producer price Rs. 20 plus trade margins Rs. 15, plus transport

cost Rs. 2, plus tax Rs. 3. The producer price system slices the purchaser price into the various
components.

Purchaser price lnput-Output tables are very difficult to manipulate. Let us elaborate it by gMng an
example of how to remove price change from lnput-Output tables in current prices. Suppose one has a
table comprising of 595 commodities, 191 industries, and 136 different categories of final dernand ftfese are

the dimensions of the Canadian lnput-Output tables). Here there are 327 transactors. ln a plrchaser price
system, for each commodity one could potentially need 327 deflators-frightful task

above example of a shirt. At purchaser price, a consumer pays Rs.

40.

irdeed!

Suppose

l-e* us take the

ttp

sarne shirt is

purchased by an exporter. He does not incur retail margins, perhaps no tax either. He pays or*y Rs. 27.
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We have two purchaser prices for two transactors. ln the producer price system, the exporter pays Rs. 20

producer price, Rs. 5 wholesale margin and Rs. 2 transport margins. The same producer price for every

transactor. Thus in the producer price system, one needs one deflator for one commodity by all the 327
transactors. Then one needs deflators for margins, transport cost and taxes to complete the system but
there again for a particular margin say retail margin, one needs only one deflator for all the 327 transactors.

ln the lnput-Output tables, trade sectors are defined as producing margins. ln the above example

of shirt, wholesaler purchased the shirt for Rs. 20 and sold it for Rs. 25, margin being Rs.

5.

We have

already accounted for Rs. 20 from the producer so we only need to add margin of Rs. 5 from the wholesaler

to bring it to the doors of the retailer.
Suppose one would like to study the contributors to inflation. Purchaser price system does not
distinguish the various intermediaries (sometimes, major cause of inflation) whereas producer price system

does. Then one can look at all the stages through which our shirt has gone and find out who has
contributed to inflation.

The Accounting Framework

Having made above the introductory remarks to the rectangular system, we will now introduce the

accounting framework that we have developed for the Canadian Rectangular lnput-Output tables. Not many

countries have experience in Rectangular lnput-Output tables. Canada has now developed annual
lnput-Output tables in both current and constant prices
rectangular format.6 Work is now in progress
1975-76.

for 14 consecutive years

1961

lo

1974 in the

to produce lnput-Output tables for the following 2 years,

I
Chart of the Accounting Framework of Rectangular lnput-Output Tables

Commodities
Commodities
lndustries

F

U

V

Primary lnputs
Total

Final Demand
Categories

lndustries

d

Total
q
g

Y1

YF

d

d

n

Notations used in the above chart:
V
is a matrix of the values of outputs
U is a matrix of the values of intermediate inputs
F
is a matrix of the values of commodity inputs of final demand categories
Yl
is a matrix of the values of primary inputs of industries
YF is a matrix of the values of primary inputs of final demand categories
q
is a vector of the values of total commodity outputs and
is the transpose of q
g
is a vector of the values of total industry outputs
is a vector of the values of total inputs (commodities plus primary) of final demand categories
e
n
is a vector of the values of total primary inputs (industries plus final demand categories)

:
:
:
:
:
:
:
:
:

{

Matrices defined:
V
is a matrix of the values of commodity outputs. There are 595 commodities and 191 industries in

:

the Canadian tables. ln it, each row shows the distribution by commodity of the output of an
industry; each column shows the distribution by industry of output of a commodity. The data relate
to domestic output only. The gross output of an industry is the aggregate value of goods and
services produced and work done by the industry. lt is equal to the value of industry's sales plus
U

:

F

:

Yl

:

YF

:

any increase (less any decrease) in the value of physical change in stocks of finished products and
work in progress. The matrix dimensions are 191 industries by 595 commodities.
is a matrix of the values of intermediate commodity inputs. ln it, each row shows the distribution
by industry of the input of a commodity, each column shows the distribution by commodity of the
input of an industry. The matrix dimensions are 595 commodities by 191 industries.
is a matrix of the values of commodity inputs of final demand categories; personal expenditure on
consumer goods and services; fixed capital formation, business and government; value of physical
change in inventories, withdrawals and additions; gross government current expenditure on goods
and seruices; exports, imports; and government revenue from the sales of goods and services. The
matrix dimensions are 595 commodities by 136 categories of final demand.
is a matrix of the values of primary inputs of industries. Primary inputs are: indirect taxes less
subsidies, wages and salaries, supplementary labour income, net income of unincorporated
business and other operating surplus. Other operating surplus in the usual lncome and Expenditure
Accounts includes profits and other investment income, inventory valuation adjustments, capital
consumption allowances and miscellaneous valuation adjustments. The matrix dimensions are 7
primary inputs by 191 industries.
is a matrix of the values of the primary inputs associated with final demand categories, These
consist of indirect taxes, wages and salaries, supplementary labour income, and depreciation which
is part of surplus. Wages and salaries and supplementary labour income are paid by the
government and personal sectors. The estimate of surplus (depreciation) relates to the government
sector and non-profit institutions in the personal sector. The matrix dimensions are 7 primary inputs
by 136 categories of final demand.
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The Rectangular lnput-Output tables contain two sets of interrelated accounts, the Commodity
Accounts and the lndustry Accounts. The former details the supply and disposition

of

individual

commodities. The latter details the commodity composition of the output of industries and the complete
costs of production (including profits) of industries. These accounts are described below. While the
Commodity and lndustry Accounts treat the primary inputs and final demand, these entries are also
described together in a separate section.

Commodity Accounts
As noted, the Commodity Accounts display the supply and disposition of each commodity. Matrix
V displays the production of each commodity produced by each industry, valued at producers'

prices. fihe

total supply of each commodity includes not only the production of the commodity by domestic industries

but also three of the final demand categories

-

imports, withdrawals from inventories and government

revenue from the sales of goods and services). As lnput-Output analysis is concerned with the technological

relationships of production processes it is necessary to relate inputs to production rather than to shipments.

Production equals shipments adjusted for withdrawals or additions of goods-in-process and finished goods
from the producers' inventories.

The disposition of commodities by the various classes of transactors are shown in matrices U and

F. Matrix U contains the

use, on current account, by each industry of each commodity for the purpose of

using it as an intermediate input in the production of other commodities. As implied above, it is an
industry's consumption or use of a commoditywhich must be related to production. Thus entries here refer

to amounts used and not to purchases. Amounts purchased but not yet used show as additions to raw
materials inventories.

The total laid down cost of a commodity at the using establishment (the purchasers' prices) will

often include for-hire transportation charges, trade margins (if the commodity passes through one or more
trading establishments) and commodity taxes such as sales or excise taxes; these margins are an addition

to the producer's price.

It is necessary to have a uniform basis of valuation for entries as the amounts of transportation
charges, trade margins and commodity taxes included in purchasers' prices vary considerably from one
purchaser to another. Thus the entries in matrix U do not usually represent the actual transaction values
(since these may include margins), but they represent estimates of the producer's value of the transactions.
For-hire transportation charges and trade margins are treated as separate commodity inputs purchased from
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the industries producing those margins. Commodity taxes levied after producer's price stage and included
in the purchaser's value are shown as inputs into the purchasing industry in the row entitled "Commodity

taxes" (matrix

Yl).

Therefore the total costs of each industry include the full value of all transactions in

respect of intermediate inputs.

Matrix F contains the demand of each commodity by final demand category - personal expenditure,

fixed capital formation, additions to (the value of physical change in) inventories, gross government
expenditure on goods and services and exports. The three other columns in matrix F are imports,
withdrawals from (the value of physical change in) inventories and government revenue from the sales of

goods and services. These three categories supplement the supply of goods and seruices produced by
domestic industries. Matrices U and F include the use of commodities originating either as imports, as
withdrawals from inventories, or as government-produced goods and services. Three adjustments are thus
required - imports because, they are e)ftraneous to the production of domestic industries, withdrawals from
inventories because these were produced in the earlier period, and government revenue from the sale of

goods and services because the costs have already been fully accounted for in government gross
expenditure - to effect equality with the output of domestic industries.

The methods of valuation and the treatment of transport, trade and commodity tax margins for
commodities purchased by transactors in the final demand categories are identical to those employed for

the intermdiate demand of industries.

It is possible to

present the exogenous sources

inventories and government sales, as additions

of commodities, imports, withdrawals

from

to production (extension of the V matrix) rather than as

adjustments to use (negative value in the final demand column vectors). The present formulation can be

identlfied more easily with the traditional presentation in the lncome and Expenditure Accounts, and this
relationship will be developed

below ln any case, for each and all commodities, total supply equals

total

disposition.

The lndustry Accounts
The total output of each industry, classified by commodity, is shown in the industry's row of matrix

V.

The inputs of each industry are shown in the lndustry's column which covers both matrix U for

intermediate inputs and matrix Yl for primary inputs. Matrices U and V were discussed above under the
Commodity Accounts.
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The primary inputs in matrix Yl consist of net indirect taxes (commodity indirect taxes, plus other

indirect taxes, less subsidies) wages and salaries supplementary labour income, net income of
unincorporated business and surplus.

The commodity indirect taxes represent the sum of commodity taxes levied beyond the producers'

inputs. (Commodity
indirect taxes and other indirect taxes, paid by final demand categories and shown in matrix YF, are

prices valuation level on the commodities used by each industry as intermediate

discussed below). Government subsidies received by industries are treated as revenues and are shown as
negative entries in the input vectors of the receiving industries. Wages and salaries cover all payments,
including payments-in-kind such as commissions, bonuses, tips, and taxable allowances. Wages and salaries

are calculated on a gross basis, that is before tax deduction.

Supplementary labour income consists of other expenditures by employers on labour account which

are regarded as payments for employees' seruices. lncluded here are employer's contributions to
unemployment insurance, pension funds and other social insurance schemes.

The net income of unincorporated business includes the net earnings of working proprietors, single

or in partnership, earnings from independent professional practice and the accrued net income of farm
operators from farm production. it also includes the net rental income of persons from the rental of
residential and non-residential property. Owner-occupants of housing are considered to be in business
renting to themselves, and this imputed net rental income is also included here.

The entry surplus includes the profits generated by corporations and government business
enterprises (before dividends), all other investment income (interest, royalties) except the rental income

noted above, capital consumption allowances for both the corporate and unincorporated sectors, the
inventory valuation adjustment and certain other valuation adjustments to correct the values reported from
business accounting records to the requirements of the System of National Accounts.

As noted, surplus includes profits before distribution, that is dividends are attributed to the paying,
not the receiving industry; the interest element in surplus is treated in like fashion: interest payments form

part of the surplus of the paying industry, rather than the receiving industry.

For each and all industries total outputs equal total inputs, intermediate and primary.
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Primary lnputs and Final Demand

As is evident from the Chart of the Accounting Framework, the discussion of the Commodity
Accounts and the lndustry Accounts covers most of the elements of primary inputs and final demand.
However, it is useful to treat these categories concurrently. They represent the measures of Gross Domestic

Product, and can be directly related to other parts of the System of National Accounts.

There is one small matrix not yet described, YF. This contains elements of primary inputs purchased

directly by final demand categories. These are discussed in turn.

It has already been emphasized that the output of commodities is valued at producers' prices, that

is before the addition of indirect commodity taxes and other margins levied after the final stage of
processing, and that entries are debited to the purchaser at this valuation, with the margins being accounted

for separately. Thus when commodities are bought in final demand categories, the value of indirect taxes
(and other margins) payable on a commodity must be added to that commodity's column in each of the
final demand categories to yield the actual transaction value.

Custom import duty is added (if applicable) to the value of each imported commodity, to bring its
valuation in line with the producers' prices. As this treatment inflates the value of total imports by the level

of custom import duties, an offsetting adjustment equivalent to total value of import duties is made at the
intersection of the import column and the commodity indirect tixes row.

Surplus in matrix YF reflects the depreciation on assets owned in the government sector and by
non-profit institutions classified to the personal sector. Assets which are charged to fixed capital formation
in these sectors are depreciated, such as buildings, roads, equipment,

etc. All

residential housing, even

when owner-occupied, is classified to business, as noted, and thus depreciation on housing is part of the
surplus of the appropriate industry in matrix Yl, not YF.

With the description of allthe submatrices, certain identities become apparent.

The total outputs of industries equal the total intermediate inputs of industries plus their total primary

inputs.

The total outputs of commodities of industries equal the total intermediate inputs plus the total
commodity inputs into the final demand categories.
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lntermediate inputs being common, primary inputs of industries equal commodity inputs of final
demand categories.

Adding primary inputs of final demand categories to both sides, we get:

(a)
(b)

primary inputs of industries and of final demand categories equal to

commodity inputs of final demand categories plus primary inputs of final demand
categories. (a) is called Gross Domestic Product and (b) is called Expenditure on Gross
Domestic Product.

Some elaboration of the final demand categories was left for development in this section.

Personal expenditure on consumer goods and services represents the purchase of commodities as

well as commodity taxes applicable thereto and the wages and salaries, and supplementary income of
persons employed by the personal sector. The personal sector is defined to include not only individuals

and families but also private non-profit organizations such as labour unions, religious organizations,
universities and private clubs. Personal expenditure on consumer goods and services is divided into column

vectors according to the purpose or function of the purchase, e.9., foods, beverages and tobacco; elothing,

footwear and accessories; medical care and health expenses; recreation entertainment, education and
cultural services; etc., with additional commodity detail under each heading.

Gross government current expenditures on commodities and primary inputs are classified according

to level of government-federal, and provinciat and local. The accounting units of government, and therefore
their expenditures, are grouped by main purpose, education, health, defence, and other government goods

and seruices.

Gross fixed capital formation shows expenditures on construction commodities and on machinery

and equipment commodities as well as the commodity taxes applicable and includes purchases by
government and by business. Business capital outlays are further subdivided into 40 industry groupings

for construction and 39 groupings for machinery and equipment. lt was not possible (due to the lack of
data) to develop as many industrial sub-categories for business capital formation as the number of industries

in the inputs table. There are 191 industries in the inputs table compared to only 40 industrial groupings

for construction (and 39 for machinery and equipment). This compromise was quite acceptable since we
were forced (due to confidentiality) to aggregate the 191 industries into 43 industrial groupings for publishing

the inputs and output tables.
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It was noted that where the production of a commodity exceeds its use in the accounting period,

either as an intermediate input or in some final demand category, the balance shows as an addition to
stocks, as raw material inventories when purchased as an intermediate input but not yet used, as goods in
process or finished goods inventories, or as inventories of goods purchased for re-sale. Similarly when use

exceeds production in the accounting period, the balance shows as withdrawals from stocks in the same
categories. Withdrawals from stocks are a source of supply of a commodity, and are shown in a separate
column.

The valuation of inventories presents special problems because firms employ a variety of accounting

methods. ln periods of changing prices, firms may report changes in the book values which do not reflect
changes in the quantities held of

a commodity. These gains or losses on inventory account are

not

appropriate when valuing the production or use of a commodity in the current period. Thus, where changes

have occurred in the prices of the relevant commodities, the opening and closing stocks of these
commodities in the period of account are revalued. The change in stocks of commodities so valued ls
called the "value of physical change in inventories", and it is this value which is entered in the final demand

categories. The difference between the value of physical change and the change in book value is called
the "inventory valuation adjustment". This is an adlustment implicitly included in the item "surplus".

Exports are classified by commodity. As with other elements of commodity demand, the valuation

of exports is at producer prices.

There is no precise value for lmports which coresponds conceptually to the producers' values used

for domestic products. lnternational lnput-Output practice suggests that imports should be valued at the
border of the importing country inclusive of imports duties (i.e. including all charges involved in conveying

the imports to the border plus import duties). These are measurable import values which, under a system

of relatively competitive pricing, are Iikely to correspond to domestic producers' values. Hence, the
producers' values of imports are defined to be imports c.i.f. the domestic border plus import duties. The
value of import duties is shown with sign reversed, atthe intersection of imports column and the commodity
indirect taxes row.

Government goods and services represent payments by industries and final demand sectors for
services produced within the government sector.
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The lnput-Output Model

The lnput-Output model presented here (the same one we have used for Canada) is only one of the
family of lnput-Output models associated wiih Professor Wassily Leontief of the United States. Let us call
this model: Open Output Determination Model.

Let us explain the specification of the Open Output Determination Mode! in terms of the chart of the

accounting framework of Rectangular lnput-Output tables.

The specification of the model based on the information contained in this framework involves two

sets of assumptions. The first has the function of allocating the production of commodities among

industries. The second establishes the production functions of industries which in turn determine the
requirements of industries for commodity inputs. ln combination with the accounting balance between total

demand (by industries and final demand categories) and domestic production, these assumptions establish

the lnput-Output model in which outputs are determined as a function of final demand.
The simplest assumption concerning the allocation of commodity production among industries is
that industries will preserve their observed share of the market for each domestically produced commodity
irrespective of the levels of commodity production. The mathematical expression of this assumption is the

following matrix equation:

(1) 9=Dq
ln this equation vector g represents the value of industry outputs and vector q the value of
domestically produced commodity outputs. Matrix D is a matrix of coefficients which is calculated by
dividing each element in a column of the output matrix V of the Chart by the corresponding total commodity

output. lt will be referred to as Domestic Market Share Matrix.
The simplest way of defining the production function of industries is to suppose that the values of
the inputs of each industry are fixed proportions of the value of the total output of the industry and are thus
independent of the composition of this output. This assumption, which has always been a basic assumption

of lnput-Output analysis, is now being referred to in the literature as the'industry technology''assumption.
The mathematical expression of this assumption is the following matrix equation:

't6

{2)

Ui = Bs

ln this equation matrix U is the matrix of commodity inputs of the Chart. Vector i is a column vector,

equal in dimension to the number of industries, whose elements are all equal to

1. The matrix product

Ui,

therefore, represents vector containing the sum of the intermediate inputs of all industries classffied by

commodity. Matrix B is a matrix of coefficients which is obtained by dividing each element in a column of
Matrix U by the corresponding total industry output. Matrix B will be referred to as the lndustry Technology

Matrix. Vector g represents, as before, industry outputs. The equation as a whole states that the total
intermediate inputs classified by commodity can be calculated as the product of the lndustry Technology
Matrix and the vector of industry outputs.

The mathematical expression of the accounting balance between total supply and total disposition
is as follows:

(3) q + m +a+v=

Bg

*$ +XD *XR

where
m

is a vector of the values of imports

a

is a vector of the values of government production
is a vector of the values of withdrawals from Physical Change of inventories

XD

is a vector of the values of domestic exports

XR

is a vector of the values of re-exports and

e

is a vector of the values of the following final demand categories: Personal Expenditures; Fixed
Capital Formation; Values of Additions to physical change of inventories; Gross Government Current
Expenditures.

(3a) I

= Bg

* $ +XD * XR - m - a -v

Equations (1) and (3a) yield the following open output determination model

(4)

g = (l

- DB)-'D(6 *XD +XR - m -a-v)
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Equation (4) defines linear transformation of final demand categories into industry outputs.

lndustry output can easily be transformed into commodity output by using equation (3a). The
dimensions of the inverse in equation (4) are industry by industry, which are smaller in magnitude than a
matrix of the dimensions commodity by commodity. lt is cheaper (in terms of computer time) to run an
industry by industry dimension matrix for inverse than a commodity by commodity matrix.

(1

- DB)-' D

post-multiplied by exogenously-specified final demand calculates industry

outputs. This model does not account for any leakages from the domestic industries. To the extent that
imports, and/or withdrawals from inventories and/or government production of goods and services share
with the domestic industries in the supply of a commodity, the impact of an increase in the final demand
on domestic industries will be reduced. These leakages are specified below:

(5) m=[(Bg+6+xB)

where vector m represents imports

and

0

is a diagonal matrix of coefficients whose elements are

calculated as the ratios of imports to use, use defined

as

Bg + $ + XR

It is to be noted that

this import share assumption implies that domestic exports of a commodity are supplied from domestic
industries that produce the commodity. Of course, domestic exports may have imports indirectly embodied
in them to the extent that producing industries import their intermediate inputs.

(6) 8=&(Bg+$*Xo)

where vector a represents government production of goods and services and

a

is a diagonal matrix

of coefficients whose elements are calculated as the ratio of government production to use, use defined as

Bg+6+XD
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O v=0(Bg+$+Xo)
v

where vector

represents withdrawals from inventories (VPC) and is

coefficients whose elements are calculated as the ratio of withdrawals

a 0

O,"gon"l matrix of

to use, use defined as

Bg+6+Xo
Substitution of equations (5), (6) and (7) into (3a) yields the following:

(8)

Q

= Bg*6*xo*Xn

(sa) q = (l-[-i-fi)
Equations (8a) and (1)

- p(Bg*$*xJ - a (Bg*t+XD) ag .'

p 1ag*$*xd

(l-i-a-p) 3 . 0-a-0) xo + (t-[) Xe

iield the following open output determination model which makes

an

allowance for leakages out of intermediate demand as well as final demand.

(s)

s = [-D(l-[-a-0)el-'D[(t-[-a-p)i + (-a-0)Xo* (-r,)xn]

This formulation which makes an allowance for leakages out of final demand not only gives a proper

account of total leakage but also makes it possible for the model user to change the specifications for
leakages in the exogenous demand.

The precise mathematica! expression defining inverse used by us in the Rectangular framework is:

Il-D (t-rr-a-0)

el'

o

The above presentation where we have post-multiplied the inverse by the matrix D is not common.
We have done it to simplify it for the user. Normally a user would like to know the impact on industrial output

of a given (by the user) final demand. Final demand can only be specified, in any realistic sense, in
dimensions

of commodities. That specification needs the above form of inverse (which includes

post-multiplication by D). otherwise the user has to pre-multiply his specifications with

D. Fufthermore, it

may not be possible (due to confidentiality) for a statistical agency to publish D in as much detail as

B.

lt

is our experience that the confidentiality provisions start hitting the outputs matrix much earlier than the
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inputs matrix. For these reasons - simplification to use and avoiding confidentiality - we have decided to
publish the inverse with post-multiplication hy D.

ln a simple language, what does an impact (or inverse) matrix contain? The inverse matrix contains

the direct and indirect requirements for inputs per dollar of delivery to final demand. For example, with an
increase in the final demand for automobiles, there will be a direct increase in purchases by the motor
vehicle industry from industries producing steel, components, tires,

etc.

But the effect of the production of

an automobile does not end with the purchase of steel, components, tires,

etc. lt begins a long chain of

production since each of the purchase will require, in turn, various inputs. Two types of inputs are therefore

identified: direct inputs are those purchased by the industry under consideration: indirect inputs are those
purchased by all industries in which production is required in order to supply inputs to the first industry.
The lmpact table captures the total impact of these effects of demand throughout the economy.

Caution

Once the above model is operational, one can do all kinds of multiplier analysis such as calculating

output and income multipliers, employment rnultipliers, etc. One can calculate the impact on imports. One
can calculate the effect on employment. There are so many tricks that one can play with such a model.

This model (as all economic models) can only hope to approximate reality. All models are
caricatures of reality. All models have their limitations. A user is warned to be completely familiar with all

the built-in assumptions and data weaknesses of an economic model before accepting the model results.
Beware of "sophisticated" models based on weak data bases.T

One must realize that the same data base could give different results depending upon the level of
aggregation the model builder has used. Aggregation is quite a serious problem but unfortunately one does

not hear much of it in most economics text books. Aggregation forces a particular point of view, a particular

analysis. lndeed, aggregation itself is a model.

Let me elaborate the above point using the Canadian lnput-output tables. lnput-output impact tables

were published at two levels of aggregation for all the fourteen years 1961-74. Still another level of detail
(which we do not publish so as to avoid disclosure of information on individual firms) is used internally for

model building. We looked at a particular commodity and a particular industry whose definitions remained

the same at the two published aggregations. The impact of this particular commodity on the particular
industry was different depending upon which (level of aggregation) impact tables one looked

at. This

is an
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anomalous situation. However, this apparent anomaly can be explained by the fact that other commodities
(other than the one under study) were aggregated differently in the two aggregations. But the fact remains

that different aggregations give different results.

One might draw a lesson. lt is necessary to avoid temptation, as much as possible, to aggregate

data in the early stages of economic analysis. Aggregation is easier to do than disaggregation. The
implications of this simple statement must be well understood. Micro data-base must be preserued as much
as possible because it is directly relatable to the detail provided by the respondents. Only then, would one
be able to arrange custom-made aggregations for economic analysis. We noted above in the introduction

that the data retrieval system should be efficient. Without an efficient data retrieval system, one will remain

a prisoner of dictated (by others) aggregations and one's horizon of economic analysis will remain narrow
indeed.
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GROSS DOMESTIC PRODUCT *

by Kishori Lal, Statistics Canada

Gross Domestic Product (GDP) is a concept which occupies a central place in Macro-Economics
in general and in the System of National Accounts in particular. Just about every country publishes its GDP

estimates. These estimates are regularly reported, even highlighted by the media. The United Nations puts
together such estimates from all (almost all) countries and publishes them annually. Contributions to and
foreign aid from lnternational Organizations are partly determined with reference to an individual country's

GDP. lf a country's GDP falls, the pride of its citizens is hurt, its government may fall, its international credit
rating may suffer. A general reader would expect a concept so central in Economics and so widely used
nationally and internationally to be a precise measure. But it is not.

GDP can be defined as a measure of an unduplicated value of current production of an economy,

with all duplications such as intermediate expenses, as well as inter-sectoral and intra-sectoral transfers
eliminated. An example of such a transfer could be a payment of social security benefits to persons by the
Government but this does not add anything

to current production. And there is no unique

statistical

definition of duplication except with reference to time, institutions, political set-up and (in practice) statistical
development. ln addition to these constraints, it is impossible to get a direct observation of each and every
one of the myriad transactions made daily in any economy. The feasible numerical description resulting

from collection, estimation, and imputation of all the transactions in an economy must remain somewhat
abstract.

As noted, it is difficult to record all the myriad details of daily economic transactions. But even if
one would be able to record them, the record will be bewildering. lt is imperative and fundamentalthat the
myriad transactions and the transactors be grouped into some "significant" categories so that one could see
a "meaningful picture". Note that significant categories for one scholar or for one time or for one economy

could be different from another scholar or another time or a different economy. Only the naive would accept
at face value the regularly published international and intertemporal comparisons of GDP. This note gives

only a flavour of some of the issues relevant to the subject of gross domestic product, particularly how to

*

Reproduced from the Canadian Statistical Review, Statistics Canada, Ottawa, April, 1982. An earlier

version of this paper was published in the PSE (Punjab School of Economics) Economic Analyst,
Amritsar, Vol.ll, No.2, December 1981.

22

interpret

it.

Let me briefly go over the history of the recent methodological developments so that the present

day measurement problems are put in a larger perspective.

Recent Methodolog ical Developments

The Statistical Office of the United nations has been very active in developing and presenting a set

of guidelines for compiling economic accounts. ln 1953, the United Nations originally published A System
of NationalAccounts and Supporting Tables(or SNA for short). This was the first time that an international
set of guidelines was published on the System of National Accounts. But we must recognize that the U.N.
1953 document was not produced in a vacuum. There was a long intellectual history behind it. lmagine that

the first set of national income estimate was prepared for England by Sir William Petty in 1665. Many other

scholars in other countries followed.l

The U.N. 1953 system was applicable (with modifications by individual countries) to market oriented

economies such as U.S.A., Britain, Canada, lndia, etc. This system was not used by the centrally planned
economies such as the Soviet Union, China, etc. During the nerct fifteen years, the original 1953 system was

extensively revised and a new version of the SNA was published in 1968.'? This version was completed
under the able guidance of Professor Richard Stone of Cambridge University, England. Professor Stone has

been very active in the theoretical and statistical developments in the general area of economic accounts,

right from 1939 in England. ln that year, the Chancellor of the Exchequer in Great Britain, under the
influence of Keynes, authorized the preparation of national income estimates. Richard Stone and James
Meade, with encouragement and detailed advice from Keynes, completed a set of national income and

expenditure estimates for Great Britain which were published with the 1941 Budget.

Methodologically, the British estimates were significant in that national product was grossed to
include depreciation allowances and net indirect business taxes, thus representing final otrtput at market
prices. Of more importance, the British White Paper of 1941 stressed the .national income and outlay
account" idea. That is, income and expenditure were viewed as the two sides of a douUe entry production
account for the entire national economy. National expenditure was thus finally estaHished as a coordinate
variable, which together with income was necessary as background for budget formdation as well as
projections and broader policy formulation.

Comparable to the SNA, the United Nations launched a major effort to produce and puUish similar

guidelines, applicable to centrally planned economies such as the Soviet Union, Ctrirq e*c. The United
Nations published these guidelines under the heading Basic Principles of the System

d

Balances of the
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National Economy,3 (also known as Material Product System or MPS for short). Thus, two systems, one SNA
and the other MPS, are prevalent now to compile economic accounts. Another effort is going on now to

provide guidelines for comparisons between the two systems. Conceptual relationships between the two
systems have been delineated.a As well, statistical reconciliation is progressing between some European

countries following SNA and MPS systems.

Another major effort is underway to produce international comparisons of gross product and
purchasing power. As a result of work over the past two decades by national statistical offices, the United
Nations and other international organizations, data on national income and expenditure are becoming more

and more comparable from the standpoint of statistical methodology. However, even where standard
methodology has been adopted to produce national estimates of these aggregates, a major limitation to
comparability has been the inadequacy of official exchange rates for the purposes of converting estimates

in national currencies to a common basis of valuation. The United Nations jointly with the World Bank
initiated

a project in 1968 to fill this important gap in international

statistics by developing detailed

inter-country comparisons for gross domestic product and the purchasing power of currencies. Only a
handful of countries participated in the first round of this exercise. These results were published in

1975.s

The results were dramatic for a country like lndia. For example, using the official exchange rate, lndia's per

capita income was about one fiftieth of the U.S.A. but using the purchasing power parity methodology of
the U.N. lnternational Comparisons Project, it was only one fourteenth of the U.S.A. for the year 1970. The
official exchange rate in that year was Rs 7.5 to a dollar but the purchasing power rate was calculated to

be Rs 2.15 per dollar. The Statistical Office of the United Nations has given a high priority to the project.

A second report was issued in 1978. lt is quite possible that in the foreseeable future this new set of
statistics would become

a

regular feature of the United Nations statistics. Note that Canada is now

participating in this important new endeavour of the United Nations.

Three Approaches to the Measurement of GDP

There are three basic approaches to the measurement of economic production each of which yields

an identical total. These are usually denoted as the income approach, the expenditure approach, and the
net value added approach. A simple set of figures will illustrate the matter. Assume an economy in which

all output is produced by three firms. Each firm sells its production to another firm for further processing

or fabrication, or disposes of it in final markets as sales to final users (Iable 1). Thus Firm 1, a grain
producer, imports seeds and produces grains for sale to Firm 2, a Flour Mill. The Flour Mill sells a part of
his output of flour in final markets (to consumers, governments, etc., who are the ultimate users of the
product) and the balance to Firm 3, a bread manufacturer. The bread manufacturer in turn sells all of this
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production of bread to final users. ln this example, each firm generates income only in the form of wages

and salaries, and profits. For simplicity, it is assumed that there are no taxes, no depreciation, and no
inventories.

Table
Cost of Production

1.

Hypothetical Example of a Three-firm economy
Gross value of production

$

$

FIRM 1 (Grain Producer)

lmports (seeds)

15

Wages and Salaries
Profits
TOTAL

Sales

60
25
100

to Firm (2 Grains)

TOTAL

100

100

FIRM 2 (Flour Mill)
Purchases from Firm

Sales to final users (flour
to consumers, governments, etc.)
Sales to Firm 3 (Flour to Bread

1

(Grains)

Wages and Salaries
Profits
TOTAL

100
40

manufacturer)
TOTAL

10

150

30
120
150

FIRM 3 (Bakery)

Purchases from Firm 2
(FlouQ

Wages and Salaries
Profits
TOTAL

Sales to final users
120
900
80
1,100

(Bread to consumers,
governments, etc.

1,100

TOTAL

1,100

From the basic data presented in Table 1, it is possible to measure the unduplicated value of production

produced by these three firms in three separate ways. The first is simply to sum all of the factor incomes (wages
and salaries, and profits) generated by this productive activity - incomes representing the returns to the labour and
capital employed. The results of this summation are shown in Table 2.

A second approach is to sum all sales which these firms have made to final users - to consumers, to
governments, to business on capital account, or in export markets. This approach also provides an unduplicated
measure of the total value of production produced by these three firms. lmports, of course, have to be deducted

from this summation (as in Table 3) since imports are implicity included in these final sales and should not be
counted as a part of domestic production - they represent part of the production of a foreign country. Sales from
one firm to another (intermediate production) are not counted since to do so would involve double counting, all
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Table 2.

"Sum ol lncomes" Approach
$

Firml

60+25=

85

Firm 2 ........

40+'10=

50

3

900 + 80 =

980

Firm

Total incomes earned in current production (total value of production)

Table

3.

1,115

"Sum of Sales to Final Users" Approach or "Sum of Expenditures by Final Users"
$

Firm

1

Firm 2

30

Firm 3

1,100

Sub-total

1,130

-15

Less imports .........

Total sales of current Canadian production to final users .........

Table

4.

1,1'15

"Sum ol Net Values Added" Approach
Gross value

of
production
(1)

Purchases from
other firms,

or imports
(2)

Net value

added in
production

(3)

(1-2)

Firm'l

100

15

85

Firm 2

150

100

50

Firm 3

1,100

120

980

Total

1,350

235

1,1 15

.
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intermediate production being embodied in final output sold to final users. (ln this particular example, all
output is assumed to be sold and none accumulates in the form of unsold inventories). lt can be seen that
this "sales to final users" approach (or "sum of expenditures" approach) yields the same value of production
as the "sum of incomes" approach.

Finally, the unduplicated value

of production can be measured by taking the gross value of

production of each firm and subtracting from this each firm's costs of production in the form of its purchases
from other firms (including imports), to yield the "net value added" to production by the firm. Again, it can
be seen from Table 4 that this procedure yields the same value of "unduplicated production" as is achieved
under the first two approaches.

It is this approach which is primarily used in estimating Gross Domestic Product by lndustry both
by the lndustry Product and lnput-Output Divisions in Statistics Canada. ln some European countries, the
national accounts are produced using the lnput-Output approach. lnput-Output Accounts not only produce
value-added but as well produce final expenditures from the same data base. Total production can be used

for intermediate use and/or for final uses and cost of production includes intermediate expenses and
primary inputs (including profits). ln this equation, intermediate expenses are common, hence final uses
equal primary inputs. Primary inputs are nothing but the elements of the income approach above and the

final uses depict elements of "Sum of Sales to Final Uses". This approach forces a joint and statistically
equal calculaiion of the two sides of the unduplicated value of current production of an economy.

Gross Domestic Product (GDP) versus Gross National Product (GNP):

Some countries calltheir unduplicated production Gross Domestic Product while others call it Gross

National Product. These are not identical terms. Here is the difference.

Residents of Canada may contribute to production in other countries by investing capital in those

countries, which earns them a return. Similarly, non-residents may contribute to production arising within
the geographic boundaries of Canada by investing capital in Canada which earns them a return. ln the first

instance, if the boundary of production is drawn to include all of the production of Canadian factors of
production irrespective of what country the production originates in, the measurement is conventionally
denoted as the "national product". ln the second instance, if the boundary of production is confined to the
geographic territory of Canada irrespective of whether the factors of production are resident (of Canada)
or non-resident, the measurement is conventionally denoted as the "domestic product". For most practical
purposes, the reconciliation between GDP and GNP involves the recording of transfer

of interest

and
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dividends across national borders. Normally, Canada's GDP will be higher than GNP because more foreign

capital is invested here than Canada's capital abroad.
The revised U.N. System of NationalAccounts is built around the domestic concept. lt is easier to
reconcile with and aggregate the regional and provincial accounts to the accounts for the entire country on

domestic basis than on national basis, precisely because there are no records kept for movement of interest
and dividends across provincial boundaries within a given country. More and more countries are producing

regional accounts. Another consideration is the prevalence

of input-output tables in most

countries.

lnput-Output tables depict production or industrial relations, hence are built around production statistics
based on "establishment" records rather than "company'' records. Establishment-base statistics record
production data, inputs and outputs of commodities whereas company-based statistics record financial data
such as profits (or losses), service expenditure, etc. Given these considerations, it is preferable to work wtth

the domestic concept of production for the main accounts of an economy.

The growth rate of an economy corlld be different depending upon whether one measures it on

domestic basis or national basis. This is particularly true in times of legal and politic changes of
administration or tax laws. When an economy's growth rate is published, one normally does not specify

the conceptual intricacies (such as GDP versus GNP) to understand the reasons for growth or lack of

it.

Only a catch-all phrase, "growth of the economt'' is bandied about which could be misleading.

GDP in Constant Prices

A time series of GDP expressed in current prices, that is the prices which obtain in the actual
periods being measured, reflect two elements of change

-

changes in the quantities of commodities

produced and changes in the prices attached to those commodities. The process of removing price change
from the nominal values of transactions is referred to as deflation.

Certain characteristics of the deflation process should be noted atthe outset. Deflation is essentially

the construction of a model, or logical abstraction of actual transactions, and as such it has cenain
interesting limitations. The seemingly ideal approach to deflation would be direct measures of quantify.
However such measures are not additive. There is no meaningful way to combine tons of steel and dozens

of oranges, for example. The only workable solution to this dilemma is to fix values for these quantities in
terms of their prices at some point in time, the base year. Thus the dollar value of a quantity of oranges is
additive to the dollar value of a quantity of steel. lf all quantities are expressed in terms of their base-year
prices, the constant price values for each commodity will be proportional to its quantities in different years,
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yet commodities of diverse characteristics will remain additive, and the construction of a set of accounts
summarizing manifold transactions is possible.

The conventions just described leave one problem unsolved. lt is easily observed that relative price

changes for different commodities are not identical, and thus the relationship of the prices of diverse
commodities will be different at different points in time. The ratio of the price of a litre of oil to the price of
a shirt is quite different in the later 1970's than it was in the previous decade. lf quantities of oil and shirt
were to be combined, the importance of oil, or its "weight", if the quantities are valued in prices of (say)
1976, will be much greater than if valued in 1961 prices. Thus it is important to note that trends in constant

prices series which are summations of two or more commodities can be strongly influenced by the choice
of the base year.

Given relevant price indices, one can convert current price series of final expenditures into constant

price series. But on the lncome side of the accounts, it is difficult to even visualize how to factor some of

the primary inputs into quantum and price. lmagine the construction of price indexes for profits and
investment income!

ln the absence of a direct measure of factoring primary inputs into quantum and price, a statistical
technique, known as double deflation is applied. Double deflation is a technique whereby the constant price
value-added of (say) an industry is inferred as the difference between the quantum of gross output and the

quantum of commodity input of that industry, rather than being measured

direct. Valued-added thus

calculated of all industries is combined to arrive at GDP for the whole economy.

ln the lnput-Output Accounts, there is an inherent equality between value-added and

final

expenditure in current prices and the same equality prevails in constant prices. Value-added in constant
prices must equal final expenditures in constant prices because the constant price intermediate use is
common to both sides of the accounts. Double deflation technique must by definition result in this equality
when applied to completely balanced lnput-Output tables in current prices.

lnterpretation of the GDP Numbers
We have gone over some of the issues of interpretation of numbers on GDP. ln this section let us
summarize in one place the various signals that an economist should watch before making judgements on
GDP numbers.

29

0

GDP is not an observable phenomenon. lt is a concept, a model. lt is not a unique reality because

it is not independent of the assumptions and conventions made and used by the investigator. That it is
primarily an economic model should be kept in mind before making comments on GDP numbers.

(ii)

lt is true that most of the countries now use internationally published (both for SNA and

MPS)

conventions, definitions etc, but institutional rearrangements could lead to differences in growth rate though

"production activit)/' has remained constant. For example it makes a difference in the level of GDP whether
activities are carried out by government or by business. Thus for instance in a country where research and

development activities are carried out largely by government institutions and the results of these activities

are made available free of charge to enterprises, gross domestic product as defined in the SNA will be
higher than in

a country where these activities are carried out by private institutions and paid for

by

enterprises as a part of their costs.

(iii)

We noted above that growth rates could be different when production is measured on GDP concept

than GNP concept though both concepts measure an unduplicated value of production of an economy.

(iv)

Constant price GDP or real growth of an economy is not independent of the base year that one

chooses. Real growth between 1979 and 1978 could be different depending upon whether one is measuring
it in 1971 prices or 1975 prices. lndeed constant price GDP is even more complex to interpret than current

price GDP as it is a model twice removed from reality - first for current price GDP and then for the choice
of a year for comparison.

(v)

As noted above the international comparisons of per capita GDP or total GDP can't be adequately

made using official exchange rate. One needs to develop purchasing power parity for countries to have a

clearer idea of a growth of an economy. Presently published figures are inadequate.

(vD

lnternational comparisons between countries using different accounting systems (SNA versus MPS)

are simply not believable without a major research effort to convert one system to the other. For example,

Soviet Union's reported economic growth rate may be

5 percent and lJnited States' 4 percent. lt

is

impossible to say which country actually has a higher growth rate without putting both on the same system.

Soviet Unions' material production might grow by 5 percent while the growth for non material production
such as services - hospitals, education, government administration, professional services, etc. - might be

zero. These statistics give Soviet Union's growth rate 5 percent on MPS but measured by SNA conventions.
it might be only 3 percent compared to United States' of 4 percent on SNA. A great caution is needed to
interpret results.
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Concluding Remarks

Three major issues, in addition to the many nuances of GDP, have been briefly touched in this note:
international comparability of the two main systems of accounts, SNA and MPS; international comparisons

of levels of output using purchasing power parity values rather than the official exchange rates;

and

removing price changes from the nominal values of producing a "quantum" measure of GDP. Underlying

all these is an assumption of some kind of classification scheme for transactions and transactors.
Classification is fundamental

to any statistical compilation.

Concordance of various (and sometimes

conflicting) classifications in use for myriad transactions is a formidable challenge. This topic must be
studied in depth by every economist interested in working with empirical results, otheruise one's perception
remains vague and confusing.
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COMPIIATION OF

'NPUT.OUTPUT

TABLES: CANADA*

by Kishori lal
Statistics Canada
Abstract: This paper provides a description of the annual lnput-OutputTables for Canada. lt describes the accounting ,ram€work
and notes its close affinity to the one described in the Uniled Nations report, A System of National Accounts, lt dernonstrates the
ready derivation of GDP and Expenditure on GDP, both in cunent and constant prices, from the lnput-OutputAccounts as well as
their relationship to the other subsystems of the Canadian System of National Accounts, particularly the lncome and Expenditure
Accounts and Real Domestic Product by lndustry. Compatibility of basic accounting records of the transactors with the rectangular
(commodity-industry) ,ormat of the Canadian tables is described. The need to have a consistent commodity classification and to
develop a consistent valuation of all transactors in the economy is emphasized. The particular rormulation of the lnput-Outputlmpact
tables is noted. The problem of deflating trade margins and the resolution of this problem is described. A strong plea is made for
the economics profession to pay more attention to the problem of aggregation; all economic analysis is approached with blinkers
but the aggregation problem is not even recognized as a blind spot in rnost analyses.

lntroduction

The lnput-Output Division of Statistics Canada prepares and publishes annual lnput-Output Tables

for Canada in both current and constant prices. The latest tables refer to the year '1977 and with this there
is a completely consistent historical series of annual tables from 1961.

The accounting framework of the Canadian tables given in chart 1 bears a close relationship to the

one described in the United Nations report, A System of National Accounts.' The inputs and outputs of

industries are presented in separate tables; both inputs and outputs are classified by commodity.
Commodities are clearly distinguished from industries, the number of commodities exceeding the number

of industries. The Canadian lnput-Output Tables are rectangular rather than square.

The

commodity-industry format has important advantages over the traditional inter-industry square format: (i) lt
admits as much detail as is available in the basic economic records; (iD the meaning of each entry is
straightforward because observed transactions are not combined with fictitious transfers; and (iii) it provides

a statistical audit of the consistency, integrity and comprehensiveness of economic statistics. The last
advantage assumes particular imponance when input-output statistics are developed in a central statistical

organization like Statistics Canada.

*

Reproduced from the Review of lncome and Wealth, December 1982, pp. 411430. An almost
identical version of this paper (plus statistical tables) was also published in the Proceedings of the
lnternational Association of Research in lncome and Wealth, Gouvieux, France (August 16-22, 1981)

titled Compilation of lnput-Output Tables, Springer-Verlag, Berlin, 1982, pp. 8-36.
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1

The Accounting Framework of Canadian ln put{utput Tables
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GLOSSARY

V:

is a matrix of the vatues of cormodity outputs. In it, each ror
shols the distribution by cormodity of the outpr.rt of an industry;
each cottnn shows the distribution by industry of the output of a
corrnodity. The data retate to domestic output onty. The gross
outp.rt of an industry is the aggregate vatue of goods and services
produced and work done by the industry. It is equal to the vatue
of industryts sates ptus any increase (tess any decrease) in the
vatue of /rysicat change in stocks of finished products and rork
in progress.

U:

is a matrix of the vatues of intermediate cormodity inplts. ln
it, each ror shows the distribution by industry of the input of a

cornnodity, each cotum shors the distribution by cormodity

input of an industry.

F=

of

the

is a matrix of the vatues of cornodity inputs of finat demand
categories: personaI expenditure on consuner goods and services,'
fixed capitaI formation, business and goverfinent; vatue of
physicat change in inventories, withdrarats and additions; gross
goverilnent current experditure on goods and services; exports;
inports; and goverrment revenue from the sates of goods and
servi ces.

YI

is a matrix of the vatues of primary inputs of industries.
other irdustries. These are indirect taxes, subsidies, wages and
sataries, supptementary tabour income, net income of
unincorporated business and other operating surptus. (ln this
Primary inputs are those inputs lrhich are not current outputs of

report, the term rrother operating surptusrr ardrrsurptusrr have been
used interchangeabty).
YF:

is a matrix of the vatues of the primary inputs associated rith
demard categories. These consist of indirect taxes, Iabour
income, and depreciation rhich is part of surptus. The labour

finat

income inctudes Hages and sataries and supptementary Iabour income
paid by the goverrment and personal sectors. The estimate of
surptus (depreciation) retates to the goverilnent sector and nonprofit institutions in the personat sector.

Industny - An industry is defined as a group of operating units
(estabtishments) engaged in the same or simitar kind(s) of economic
activity, e.9., coaI mines, ctothing factories, depantment stores,
Iaundries. In the Input-0utput Tabtes onty domestic industries which
primarity produce goods and services for sate at a price which is
normatty intended to cover their cost of production are included,'atso
inctuded are

entities,

such as oxner-occupants of housing and subsistence

farming, nhich produce goods and services simitar to and use processes
and resources simitar to typical. irdustries even though they do not
produce for manket. Other entities, atthough listed in the Standard
IndustriaI Ctassification, are not inctuded as industries in the InputOutprjt Tabtes as they do not meet the above criteria; exanptes are most
goverilnent departments, pubtic hospitats, schoots (except private) ard

universities.

Comodity - A comodity is defined as a good or service normat[y
for sale on the market at a price designed to cover the cost of

intended

product i on.

Estabtishment - An estabtishment is defined as the smattest unit
that is a separate operating entity capabte of reporting atI etements of
basic industriat statistics - the main etements of inp.rt and output. It
is typicatty a factory, mine, store, farm, airtine, hoteI or simitar unit
and in most cases it is a separate company.
Purchasersr prices - The cost of goods and services in the market
to the point of detivery to the purchaser. The purchasersrprices can
vary rith circunstanceS, €.9,, uhere the purchaser picks up the comodity
at the producer's point of shipnent rather than having it hauted by a
conmon or contract carrier at the expense of the producer.
Producerst prices - The setting price at the boundary of the
producing estabtishment excttding sates and excise taxes levied after the
final stage of processing,' equats prrchasersr price less transport, trade
and compdity

indirect tax margins rhere appticabte.
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Canada is one of the pioneering countries in both the theoretical and empirical development of
rectangular input-output tables, a development pursued by practitioners in Statistics Canada and in other
institutes. Preliminary lnput-Output Tables for the year 196'l were published by Statistics Canada in 1969 in

two volumes: lnput-Output Structure of the Canadian Economy, 1961; Vol. I (catalogue 15-501), Vol. ll
(catalogue 15-502). ln these volumes a comprehensive description of the detailed accounting framework,

analytic uses, the published tables, classfiication systems and selected definitions and an extensive section

on the mathematical treatment of analytic uses were given. This document gives the most complete
description of the development of the accounting framework and the classification systems that underlie the
current Canadian tables, although subsequent work has led to refinements in the classification systems,
particularly in the articulation of the categories of final demand, in comparison to the preliminary 1961 tables.
Further evidence of the contemporary Canadian work on the development of rectangular input-output tables,

applied in a provincial context, can be found in Rapport int6rimaire sur le systdme de comptabilit6
6conomique du Qu6bec, le systOme et son fonctionnement, Bureau de la statistique du Qu6bec et
l-aboratoire d'6conom6trie, Universh6 Laval: iuillet 1967. Another illustration of the application of the
Canadian input-output accounting framework in a provincial conteft can be found in lnput-Output Study of
the Atlantic Provinces, 1965, by l(ari Levitt; Vol. l, Social Accounting Matrix and Models (catalogue 15-503E),

Vol. ll Structural Analysis and Data Sources (catalogue 15-504E), published by Statistics Canada.
Current price inout-output tables: Three data tables are prepared and presented for each year: (1)
Make Matrix, (2) Use Matrix, and (3) Final Demand Matrix. At the most detailed level, the system is balanced

with 191 industries, 595 commodities and 136 categories of final demand. ln addition there are seven
primary inputs: wages and salaries, supplementary labour income, net income of unincorporated business,
other operating surplus, commodity indirect taxes, other indirect t€xes, and subsidies. At this level of detail,

some of the entries in the various matrices are confidential under the provisions of the Statistics Act.
Though allthe tables are prepared at the L level of aggregation, it is only at aggregation level S and M that
we publish these tables. The dimensions of these aggregations are given below:

Designation

Number

Final

of
Aggregation

of
lndustries

Demand
Categories

S
M

16

't4

43

L

191

29
136

Commodities
and Primary

lnputs
49
100

602
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The three data tables are published both at aggregations S and M. As well, two impact (lnverse)
tables - one at each aggregation S and M (see discussion of the definition of impact tables in a later section)
- and a table on commodity margins at aggregation M are published annually. Thus, in total, nine table are

published for each year.' ln addition to these public tables, we provide at request, additional detail or special

aggregations, subject to confidentiality, of the input-output data at the L level of aggregation.

Constant price input-outout tables: As in current prices, the balancing of the constant price tables
and the complete deflation process are carried out for each year for 191 industries, 595 commodities and

three primary inputs (commodity indirect taxes, other indirect taxes, and subsidies) and 136 categories of
final demand. Gross Domestic Product at factor cost is calculated residually through the use of double
deflation.

Three data tables are prepared and presented for each year: (1) Make Matrix, (2) Use Matrix (the

matrix of the values of intermediate commdity inputs as well as primary inputs), and (3) Final Demand
Matrix. Though all of the tables are prepared at the L level of aggregation, it is only at the aggregation levels
S and M that tables are published.t The dimensions of these aggregations are identical to the ones in the

current price tables except that the factor inputs are combined into Gross Domestic Product at factor cost.
lmpact tables are not presented in constant prices though we would do so at request.

The lnput-Output Accounts and Their Relationship to the
System ol National Accounts

lnput-Output Tables form part of the broader Canadian System of National Accounts which includes

(in addition to lnput-Output Tables) the lncome and Expenditure Accounts, Real Domestic Product by
lndustry, Productivity Studies, the Financial Flows Accounts, the Balance of lnternational Payments, and
Balance sheets showing the assets and liabilities of the economy. The System of National Accounts was

originally developed to satisfy the need for consistent and comprehensive measures of economic activity.
As demands for data for economic analysis have grown over the years, the conceptual framework has been

extended and refined; at the same time flows of data have been established to fill in the System through the

exploitation of existing sources of information, the development of new sources, and the design of new
estimating techniques.

The best known Accounts of the System are the lncome and Expenditure Accounts which were
designed, in the main, to provide current and comprehensive, though relatively aggregative, measures of

the output of the economy in two ways: (1) as the value of the 'Tinal" expenditure on goods and services,
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and (2) as the income accruing to (or costs of) primary factors of production engaged in the production
process plus certain non-factor costs such as indirect taxes.

The items of final expenditure are identical in both the lncome and Expenditure and the lnput-Output

subsystems. On the Gross Domestic Product side, the lnput-Output breakdown of primary inputs is less

detailed. The item operating surplus in the lnput-Output Accounts encompasses profits and other
investment income, capital consumption allowances, inventory valuation adjustments, etc.

The lnput-Output Tables, and the estimates of Gross Domestic Product derived from them, use
somewhat different statistical sources than the lncome and Expenditure Accounts. Notwithstanding the
different approaches used, the estimates of Gross Domestic Product for the economy as derived from the

lnput-Output Accounts very closely approximate those in the lncome and Expenditure Accounts.

The notable difference in the two subsystems is in the estimation of operating surplus. ln the
lnput-Output Accounts, the data are derived from establishment-based surveys, such as annual Census of
Manufactures, and surplus is essentially calculated in the context of a balance between inputs and outputs.
ln the estimate of the components of surplus for lncome and Expenditure Accounts, the data sources are
surveys of companies and other administrative records. The use of different statistical reporting units yields

differences in industrial allocations.

On the Expenditure side, there are some minor differences in the estimates of current government

expenditure, exports and imports, inventories and personal expenditure. The difference in the estimates of
current government expenditure and exports and imports are definitional. One example of a definitional
difference is the treatment of research grants for defence which are treated as transfer payments in the
lnput-Output Accounts but as purchases of government services in the lncome and Expenditure Accounts.

ln impofts and exports, the transfers of funds by trade unions are treated as transfers in lnput-Output
Accounts and as sales/purchases of goods and services in lncome and Expenditure Accounts.

The valuation of physical change of inventories presents difficulty in both the lnput-Output and the

lncome and Expenditure Accounts. There is a lack of data on the valuation practices as well as on the
commodity content of inventories. The two subsystems use different techniques for measuring the value
of the physical change of inventories (VPC). For example, in the lncome and Expenditure subsystem, the
value of the change of inventories in 1977 is equal to closing inventories in 1977 less closing inventories in

1976. ln the lnput-Output subsystem, VPC of inventories equals closing inventories in 1977 less opening
inventories in 1977. The closing inventories of 1976 may differ from the opening inventories oI 1977 because

of:

classification changes; changes in the basis of valuation; and births and deaths of establishments.
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Consumer expenditure makes up about three-fifths of the Gross Domestic Product at market prices,
yet this is one sector not supported directly with regular surveys. ln the process of commodity balancing
(see discussion of this important tool in the next section) it is necessary to have estimates of the categories

of consumer expenditure and their commodity content. Thus considerable care, using a range of data
sources, is taken in estimating the various categories of persona! expenditure and the commodity
composition of each category.

Occasional Family Expenditure Surveys provide information onthe pattern of consumerexpenditure.

ln addition, the Retail Trade Surveys when used with information on class of customer and commodity
content of sales by type of store provide estimates of consumer expenditure. Balanced tables for preceding

years do provide a reference point, and retail sales by type of store can be short run indicators of the
consumption of related groups of commodities, although experience suggests that this approach be used

with caution. ln many cases, estimates can be verified against the trend in real consumption per person.
Additional information on consumer expenditure is available in the form of data on direct selling by
manufacturers, a detailed breakout of the disposition of energy from the Quarterly Report on Energy Supply
and Demand in Canada, data from trade associations, and of course from the operating statements of some

of the prMate non-profit organizations which form part of the Personal Sector. The outputs of certain
commodities like imputed and paid rent and domestic services are allocated directly to consumers.

The lncome and Expenditure Accounts show a separate entry called "Residual error of estimate,"
as a measure of the statistical discrepancy between the "income side" and the 'expenditure side" of the

accounts. ln the lnput-Output Tables, whers each lndustry and each Commodity Account must balance,
there is no "residual error of estimate." The supply side is always equal to the disposition side for any
commodity and all commodities. Deducting from the total supply (or disposhion) a common intermediate
expenditure total gives GDP or Expenditure on GDP. Thus GDP cannot be different from Expenditure on
GDP.

The relationship between the constant price lnput-Output tables and its counterparts in the other
subsystems of the Canadian System of National Accounts is articulated in a later section on Constant Price

lnput-Output Tables.

Commodity Balancing in lnput-Output Tables

The lntroduction described the general accounting framework of the Canadian lnput-Output Tables

and noted that a feature of the rectangular framework was its compatibility with basic accounting records.
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However, considerable work is still required to transform data as reported by the economic transactors in

the economy into the comprehensive and consistent economic accounting framework that is characteristic

of lnput-Output Tables, and the major elements of this process are outlined in the following paragraphs.
lnput-Output Tables relate the supply of each commodityto its disposition and this is done by constructing

a commodity balance for each commodity. Producers report production of a commodity at producers'
values while those acquiring the same commodity, be they industries purchasing inputs into the production

process or final demand transactors, report the cost as incurred by them,

at purchasers' values.

A

commodity balance necessitates a uniform valuation for a commodity for all transactors, and effecting such
a system of uniform valuation requires the identification and measurement of the margins (trade, transport,

tax, etc.) that make up the difference between the value that the purchaser pays and what the producer
receives for a commodity.

There are also maJor areas - for example, the construction industry, government expenditures and
capital formation - where the basic accounting records do not furnish the commodity information necessary

to construct the l-O tables. The approaches taken in the face of these

problems are described ln

subsequent sections.

The fundamental element in statistical compilation is classification. lnput-Output Tables classify
transactions both by industry and by commodity. The industrial classification of transactors (the Standard
lndustrial Classification) has been in place for some time and presents no major problems. However, an
accounting of economic activity requires a measure of what is done as well as who does h. A commodity
balance is such a complete accounting, and as commodity balances are compiled only in the context of
the lnput-Output Tables, it is not surprising that serious problems are encountered in imposing this additional

demand on the existing data base.

There are three logically separable phases to constructing commodity balances. The obvious first

requirement is a system of classification for commodities (goods and services) that can be consistently
applied to all branches of economic activity. This requires that a commodity be coded consistently whether

produced by a manufacturing industry, imported or exported, transported by boat, train or aeroplane, or

purchased by some industry or in some final demand category. The classification system actually
encountered in each of these spheres of activity tends to be peculiar to it, reflecting special interests and
historical development. lt is not surprising to find that export commodity classes reflect the importance of

goods exported, and the same is true of import commodity classes, etc. But commodity balances requlre
consistent commodity classes applied to all transactions, and in sufficient detall to be analytically meaningful.
Thus the development and continued application of a consistent commodity classification system is a major

undertaking by the input-output analyst.
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The second requirement is to fill major holes in the basic data bases. ln spite of the vast array of
statistics collected, there are significant and important areas affording very little direct knowledge, and, even

that, often at very infrequent interuals. The data base for manufacturing is more highly developed than for
most other industries; yet the annual census provides no data on purchased services, and the commodity
composition of inventories is unknown. Some industries are surveyed only at decennial census interuals,
and then little detail on operating structures is obtained. ln such case, the required series are estimated
using related indicators, ad hoc studies and occasional surveys,

etc. For example, taxation statistics for

corporate and unincorporated businesses provide evidence on the gross output of some industries, and
implicit input structures in other cases, even though the classification of multi-establishment companies is
not consistent with the establishment-based concept of the lnput-Output Tables. The point to be noted here
is that various sources, some having direct reference but others providing only inferences and indicators,

must be used in compiling the lnput-Output Tables.

The diverse classification systems peculiar to the different spheres of economic activity are
confronted and moulded into a common system of adequate consistency and the resulting data are then

analyzed. Varied and unpredictable differences immediately become apparent. This brings us to the final
phase in commodity balancing. Supply must equal disposition for each of the 595 commodities. The under

- or over-allocation of commodities must be examined and eliminated. The discrepancy may be due to
several reasons - production may be unreported or misclassified; imports and exports may be improperly

valued, as well as misclassified; there may be timing inconsistencies,

etc.

There are no ready-made

statistical approaches to solving such imbalances. The only approach is laborious investigation; one has

to go back to the basic records to locate the sources of such imbalances. lt is our experience that the
commodity balance approach, with its detailed accounting of output by industries and of use by industries
and final demand transactors, uncovers major problems in both statistics reported and classification.

Valuation

The lnput-Output Tables are initially constructed in current prices with the entries valued at
purchasers' prices, with subsequent calculation of the tables at producers' prices. Purchasers' prices
represent what the purchaser pays while producers' prices are what the producer receives; the difference
is the trade, tax and transportation margins. ln producers' prices a commodiry has the same valuation base

throughout the system.

Note that what we call "Producers' Prices" are, in the UN SNA terminology, "approximate basic

values". Our valuation in producer prices is readily understood by the industry experts and the data are
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easily comparable with other published series on industry statistics. We believe that it is quite important to
keep our concepts as close as possible with those used by industry analysts and other users who are not
familiar with the nuances of SNA terminology.

Our published data tables are always in producers' prices. The impact tables are manipulated from

the producer price files and so are the constant price lnput-Output Tables. But purchaser price tables are
available to any user on request.

Margins

There are seven margins distinguished in the Input-Output Tables: retail margins, wholesale margins,

tax margins, transport margins, gas margins, storage margins and pipeline margins. ln the majority of
cases, particulady trade and transport margins, data on the appropriate margin to be attached to each
commodity are not directly available and must be estimated based on partial evidence and professional
judgement.

Trade margins: Data on margins by commodities are generally not available. For wholesale and
retail trade margins, gross trading margins by type of store are first calculated. Occasional commodity
surueys provide a basis for allocating the type of store margins to groups of commodities. These estimates
by type of store and by commodity group are fitted into a statistical framework and balanced. To complete
the first stage the margins by commodity groups are expanded into the full detailed input-output commodity

classes using proportionality assumptions. This exercise provides the first approximation of the margins on

each commodity. ln the next stage, i.e. at commodity balancing, margins may be modified in the light of
the commodity balances and price spread studies. The industrial distribution of these margins is based on
the Census data on class of customer and other relevant information and estimates.

Transport maroins: Transport margins are developed by mode of transportation (such as air, rail,
water, services incidental to water, truck and other services incidentalto transportation) giving the cost of
transportation by commodity going from producer

to purchaser. Most of the transport

margins are

generated by railways and trucks. Railways can distinguish freight revenue by about 300 commodity groups.
This statistical and commodity coverage is not quite complete but useful to get a first approximation of the
values of rail transport margins. The annualTruck Commodity Origin and Destination Survey gives revenue
and tonnage by approximately 450 commodity groups. Certain ad hoc studies and surveys, wlth a big dose

of professional judgement by industry experts, complete our first estimates for transport margins.
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Gas margins are straightfonruard as all the gas margins apply to commodity Natural Gas. Pipeline

distribution margins are directly allocatable to natural gas and crude

oil. Storage margins apply to a very

few primary outputs such as wheat and barley; most of the storage charges are not on commodity margins

but charges for storing household effects.

Tax margins: Examples of tax margins are federal excise tar<es, impon duties, gasoline taxes, liquor

gallonage taxes, profits

of provincial government run liquor commissions. Provincial sales taxes

are

allocated directly to categories of final demand as well as such intermediate industries as construction. All
other tax margins are distributed by commodity. lt is a painstaking exercise to go through the myriad tax
levies and tax exemptions. This tax margin allocation is further subjected to an informal consultation with

tax experts and other knowledgeable persons.
Use ol lmports Versus Domestic Production

The value of inputs into the Use Matrix as well as the Final Demand Matrix includes (where
applicable) impofts as well as commodities produced by the domestic economy. The basic economic
records such as the Census of Manufactures make no distinction between imports and domestic production

for raw materials purchased for further processing. Similarly the Final Demand transactors such as the
Household sector, Government sector, Business sector (for capitalformation) do not record the purchase
of commodities in terms of their origin - imports versus domestic production.

We note that some countries produce an lntermediate Transactions Matrix broken down into
Domestic production versus lmports. They must have formidable basic records to produce such tables.

Or, maybe, they are far more imaginative than we are. Recently OECD asked us to fill a standardized
questionnaire wherein the origin of inputs between imports versus domestic production is maintained. We

could not fill this part of the questionnaire.

ln our tables, we show lmports as a negative column,in the Final Demand Matrix. One could
though assume that imports are a fixed share of total supply for each of the individual users, and prorate
impofts over all users. This way one could produce a matrk of lnputs for imports and domestic production

separately. But this is not a statisticaltable, only a display of assumptions.
There are a certain very limited number of commodities that are not produced at all in Canada;

these include tropical fruits, coffee, tea, rubber,

etc.

!-O tables as rows just like use of other commodities.

Use of these commodities is shown in the Canadian
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We have assumed that the valuation of imports which is equivalent to the "producer price" of
domestic production is imports c.i.f. to the border plus import duties.

Transfer ol Secondary Outputs

The Canadian l-O tables are not inter-industry but have commodity- industry dimensions. The
number of commodities is larger than the number of industries. We do not purify industries by transferring

their secondary or subsidiary output except for own account construction (see below for construction).
lndustries by definition will produce their own principal products, but if there is a subsidiary output, it is left
in the industry. We think that this reflects the transactions better and then we can easily relate our data to

other statistics published in an industry framework.

lt is here that the role of lnput-Output Tables as a

statistical audit for other economic statistics becomes relevant and important.

Construction
Construction is defined in the Canadian l-O tables as work put-in- place both by establishments
classified to the construction industry and by the own-account construction activities of other industries.
Thus the total activity of construction is brought together in the l-O tables and transfers are accordingly

made from the various industries to the Construction activity vectors of the l-O tables. We have broad
"information" on the labour component and the material component of construction activity broken by
own-account and contract but we have no regular surveys giving us input detail by commodity.

lt

is

somewhat easier to imagine a particular commodity going into a typical construction structure but it will be
most difficult to estimate its allocation by own-account versus contract. The sheer lack of input detail forced

us into putting the entire construction actMity together. As well, there are some details available from ad
hoc studies giving input detail of structures. These two considerations forced us to put the entire activity
together.

Government Sector
The accounts published by governments usually follow a functional classification, with only minor
consideration given to an economic object classification. The first major problem is to convert the functional
detail into an economic object classification. The second problem is that governments are not asked to fill

a structured questionnaire as are the industrial respondents. Governments keep their records in a way
which is satisfactory for legislation needs, but not necessarily for statistical needs. Records of the various
levels of government, federal, provincial and municipal, are unstructured and then the commodity detail is
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lacking. The available data are for very broad categories. The input-output analyst must estimate the detail
by reference to detail buried behind the published records, and diligently code myriad information spread
over tabular and textual forms. The commodity detail information is rather weak in the basic public accounts

of the Government sector.

Capital Formation

Statistics Canada collects information by industry on total capitalformation in construction and in
machinery and equipment. Hardly any information is collected on the types of commodity that an industry
purchases on capital account. One has to study each commodity which could possibly be capitalized and

then decide its allocation to a particular industry. Surprisingly a large number of commodities can quite
easily be allocated. Some types of machinery are industry

- specific, hence easily codeable to a given

industry. Once one has exhausted the commodity supply side, then one checks the allocation totals to see
if they are different from the suruey ones. Going back and forth a couple of times will in most cases fix
rather well the allocation by detail and total.

lmpact Table
The definition of the lmpact tables as published in the lnput-Output Structure of the Canadian

Economy involves two sets of assumptions. The first has the function of allocating the production of
commodities among industries. The second establishes the production functions of industries which in turn
determine the requirements of industries for commodity inputs.

The simplest assumption concerning the allocation of commodity production among industries is
that industries will preserve their observed share of the market for each domestically produced commodity
irrespective of the levels of commodity production. The mathematical expression of this assumption is the

following matrix equation:

(1) s=Dq
ln this equation vector g represents the values of industry outputs and vector q the values of
domestically produced commodity outputs. Matrix D is a matrix of coefficients which is calculated by
dividing each element in a column of the output matrix V of Chart I by the corresponding total commodity

output. lt will be referred to as the Domestic Market Share Matrix.
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The simplest way of defining the production functions of industries is to suppose that the values
of the inputs of each industry are fixed proportions of the value of the total output of the industry and are

thus independent of the composition of this output. This assumption, which has always been a basic
assumption of input-output analysis, is now being referred to in the literature as the "industry technologt''

assumption. The mathematical expression of this assumption is the following matrix equation:

(2)

Ui =

Bg

ln this equation matrix U is the matrix of commodity inputs of Chart

l.

Vector i is a column vector,

equal in dimension to the number of industries, whose elements are all equal to

1. The matrix product

Ui,

therefore represents a vector containing the sum of the intermdiate inputs of all industries classified by

commodity. Matrix B is a matrix of coefficients which is obtained by dividing each element in a column of
matrix U by the corresponding total industry output. Matrix B will be referred to as the lndustry Technology

Matrix. Vector g represents, as before, industry outputs.

The mathematical expression of the accounting balance between total supply and total disposition
is as follows:

(3) q + m +d+v=

Bg

*$ +XD +XR

where

m is a vector of the values of imports
a is a vector of the values of government production
v is a vector of the values of withdrawals from VPC
XD is a vector of the values of domestic exports
XR is a vector of the values of re-exports

and

6

is a vector of the values of the following final demand categories:

PE+FCF+VPCA+GGCE
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(3a)

Q

= Bg

* $ +XD +XR - m - a -v

Equations (1) and (3a) yield the following open determination model.

(4)

9 = (t

- DB)'D(6 *XD +XR - m - a -v)

Equation (4) defines linear transformation of final demand categories into industry outputs.

lndustry output can easily be transformed into commodity output by using equation (3a).

(1

- DB)-' D

post-multiplied by exogenously

-

specified final demand calculates industry

outputs. This model does not account for any leakages from domestic industries. To the e)ftent that imports

and/or withdrawals from inventories and/or government production of goods and services share with the
domestic industries in the supply of a commodity, the impact of an increase in final demand on domestic
industries will be reduced. These leakages are specified below.

(s) m=fl(Bg+$+X^)
where vector m represents imports

and i

is a diagonal matrix of coefficients whose elements are

calculated as the ratios of imports to use, use defined

as

Bg + $ +

XR

. lt is to be noted that

this import share assumption implies that domestic exports of a commodity are supplied from domestic
industries that produce the commodity. Of course, domestic exports may have imports indirectly embodied
in them to the extent that producing industries import their intermediate inputs.

(6) E=&(Bg+t+Xo)

where vector a represent government production of goods and services and

a

is a diagonal matrix of
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coefficients whose elements are calculated as the ratio of government production to use, use defined as

Bg+6+XD

(7) v=0(Bg+$+Xo)

where vector v represents withdrawals from inventories (VPC) and

whose elements are calculated

as the ratio of

0

is a diagonal matrix of coefficients

withdrawals

to use, use defined as

Bg+$*Xo
Substitution of equations (5), (6) and (7) into (3a) yields the following

(8)

9 = Bg+6*Xo*Xn

(8a) q = (l-1,-a-0)

- 1r(Bg+$*xJ - A (Bg+$+XD) ag

* (l-[-a-$) 6 . (t-a-fl)

Xo

p 1eg*$*xD)

* (l-rr)

xn

Equations (8a) and (1) yield the following open output determination model which makes an
allowance for leakages out of intermediate demand as well as final demand.

(s)

g = tl-D(l-]r-a-0)ef D(l-F-a-p)B * (!-a-p)X, * (l-F)xn1

The precise mathematical expression defining the inverse used in the lmpact (lnverse) Tables is

ll-D (l-r,-a-0)

af

o
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Aggregation
Another problem in economic accounting which is brought into sharp focus in the construction of
lnput-Output Tables is aggregation, a topic which has not received much attention in the literature.

As noted above, the Canadian lnput-Output Tables are completely balanced at the L level of
aggregation but are published at aggregation level S and aggregation level

M. The levels of aggregation

are hierarchical. Level S can be derived from level M and level M can be derived from level

L.

The

hierarchical basis of aggregation is true for industries, commodities and categories of final demand.
Gross output of industries and gross intermediate inputs of industries do not change with any

aggregation. We do not eliminate intra-industry inputs at any level of aggregation.
But one must realize that the same data base could give different results depending upon the level

of aggregation the model builder has used. Aggregation is quite a serious problem but unfortunately one

does not hear much of it in most economics textbooks. Aggregation forces a particular point of view, a
particular analysis. lndeed, aggregation itself is a model.

Let me elaborate the above point using the Canadian input-output tables. lnput-Output impact
tables are published at two levels of aggregation for all the seventeen years 1961-1977. Still another level

of detail (which we do not publish so as to avoid disclosure of information on individual firms) is used
internally

for mode! building. We looked at a particular commodity and a particular industry whose

definitions remained the same at the two published aggregations. The impact of this particular commodity

on the particular industry was different depending upon which (level of aggregation) impact tables one
looked

at. This is a seemingly anomalous situation. However, this

apparent anomaly can be explained by

the fact that other commodities (other than the one under study) were aggregated dlfferently in the two

aggregations. But the fact remains that different aggregations give different results.
One might draw a lesson. One must avoid the temptation, as much as possible, to aggregate data
in the early stages of economic analysis. Aggregation is easier to do than disaggregation. The implications

of this simple statement must be well understood. We strongly recommend to pay attention to keeping
micro data sets. We say "keeping" micro data sets because data sets from the respondents are made
available in this

form. With them one woulci be able to arrange custom-made aggregations for economic

analysis. It goes without saying that the data retrieval system should be efficient. Without an efficient data
retrieval system, one will remain

a prisoner of dictated (by others) aggregations and one's horizon of

economic analysis will remain narrow indeed.
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Constant Price lnput-Output Tables
With the decision to establish a program of annual input-output tables in current prices, tables at

constant prices were a logical corollary. ln Canada one of the roles of Input-output tables is to serue a
supportive and integrating role for other parts of the system of national accounts and input-output tables
at constant prices are necessary to completely fulfill this function. While, on the face of it, the construction

of input-output tables in constant prices simply involves restating the commodity values from the current
price tables in base year values, in fiact a number of problems were encountered, and this section describes

some of these problems, how they were approached and how they were resolved. lt is important to note
that there are a number of problems to which we do not yet have definitive solutions and these areas are
continuing to be explored and developed as resources permit.

At the time the project was initially started the literature available to guide us was relatively sparse.

More recent references, particularly the United Nations Manual on National Accounts at Constant Pricesa
have reinforced most elements of the approach we adopted.

Before discussing some of the problems and some of the features of the Canadian l-O tables a brief
general description of the approach to deflation is necessary. The Canadian l-O tables in current prices are
published at producers'values, but are in fact compiled as noted above at both producers'values and at

purchasers' values.

lt might be possible to carry out deflation on either valuation basis, but deflation of

producers' values offers a number of advantages, and this is in fact done. The Canadian Manufacturing
lndustry Selling Price lndexes are measured at the factory gate before inclusion of commodity indirect taxes

or outward transportation, and these price indexes serve as the basis for calculation of the deflators for a
majority of the commodities.

ln valuation at producers' prices all commodity transactions are on a uniform basis of valuation thus

permitting the use of a single price deflator across a commodity vector. ln tables at purchasers' values,
each transactions is potentially

a unique amalgam of producers' value and various margins, and thus

presents almost impossible demands on the construction of price deflators. ln tables at any basis of
valuation the problem of deflating the tax, trade and transport margins on commodities must be faced.

ln the following paragraphs the development of the constant price input-output tables is examined

from two points of view. The paragraphs immediately below note some of the aspects of relating the
constant price input-output tables to other accounts in the Canadian System of National Accounts.
Subsequent paragraphs discuss some of the problems peculiar

to

input-output tables, problems not

encountered in constructing the tables at current prices. Of course all aspects of the tables are interrelated

and these distinctions are made for the purpose of exposition.
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The traditional measures of production published in Statistics Ganada to which the input-output
tables can be related are Gross National Product, Gross National Expenditure (the National lncome and
Expenditure Accounts) and Real Domestic Product by lndustry. Only Gross National Expenditure (GNE)

and Real Domestic Product by lndustry (RDP) are published in constant prices.

The input-output tables encompass both GDP by industry and Expenditures on GDP and thus
provide the only mechanism whereby the RDP measures can be reconciled with constant price GNE. While
the theoretical concept of the RDP measures is similar to constant price GDP from the input-output tables

there are of course differences in methodology.* The input-output tables employ double deflation for all
industries but the RDP indexes are constructed from single indicators or double deflation taking no express

account of some service inputs. Where double deflation is employed in RDP, inputs are recorded at
purchasers' values and the outputs at producers' values. Thus complete reconciliation of the RDP indexes

with the input-output tables cannot be definitive but problem areas can be identified.

We have also observed that there can be a significant ditference between the growth in production

at factor cost and at market prices - such as when imports (which are taxed, but do not form part of
domestic production) account for

a

changed share of domestic demand, or when the commodity

composition of domestic demand shifts to more (or less) highly taxed commodities.

As was noted above, the estimates of Expenditure on GDP from the input-output tables can
corroborate or refine the final demand categories in the GNE accounts. ln constant prices, there is another
dimension to the relationship between the final demand estimates from the input-output tables and GNE from

the lncome and Expenditure Accounts. Taking consumer expenditure as a particular example, finaldemand
at constant prices from the input-output tables is calculated as the sum of commodities at producers' values,

deflated with appropriate price indexes, and the various margins at constant prices.

The GNE account is estimated at purchasers'values, and deflated with purchasers' price indexes,
principally elements of the Consumer Price lndex (CPl). Thus the input-output tables present a powerful tool

for reconciling different price indexes at different levels of valuation. Our experience with this exercise has
been surprisingly good. The first add-ups revealed a few problems but analysis of these cases provided

straightfonrard solutions in most instances, leaving only a few areas such as clothing, which is recognized
as notoriously difficult to price, for further development.

*

While the preparation of both annual constant price input-output tables and annual RDP indexes appears

to have some elements of duplication, the RDP indexes do present a long historical series (from 1935 for
total RDP, from 1919 for the lndex of lndustrial Production) or real output by industry measured on a
consistent basis. The annual RDP indexes also serve as the basis for monthly estimates of real output by
industry in the current period.

I
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There are also some problems in deflation which are largely peculiar to the internal characteristics
of the input-output tables. The principal ones are noted below.

It was perhaps not surprising to discover that the commodity classification system developed for

the current price input-output tables did not always result in commodity classes that were sufficiently
homogeneous for deflation purposes - either from the point of view of the diversity of varieties within classes

or of market differentiation. ln the next review of the commodity classes attention will be directed to the
needs for deflation, but considerable progress has been made. ln the current tables imports of a commodity

are routed with the domestic production of the same commodity. To the extent that import price indexes
are available corresponding to the input-output commodity classes, imports in the input-output tables are
deflated with import

prices. Domestic output and exports are deflated with domestic prices, and

all

categories of domestic use, intermediate and final, are deflated with a weighted import and domestic price

index. Similarly where exports attract a different price from the domestic market, exports are deflated with
a special price index. Within the domestic market some commodities exhibit price discrimination, and the

flow of these commodities to each market is deflated by the price appropriate to that market. For the
commodity pipeline transportation it was observed that prices of pipelines carrying natural gas behaved
differently from those of pipelines carrying petroleum products. This became two commodities for deflation.

At present the price deflator for transportation margins is a weighted average for all modes of transport and
for all commodities, but work is under way on developing price indexes for transport margins classified both

by commodity and by mode of transport.

Probably the major problem in constructing constant price input-output tables is the deflation of

trade margins; the measurement of the output (constant price margins) of trade industries is always difficult
whether within or outside the input-output framework. While a number of approaches were considered, two

have been tried, with results that have been acceptable but not fully satisfactory. The suggestion of
calculating margins in constant prices as the product of the margin rate in the base year and the volume
of the commodity being traded was rejected on conceptual grounds. Constant margin rates imply a constant

proportionality between the volume of a commodity being sold and the quantity of trade margin or service
attached to that

good.

Obseruation of the market place in action suggests this is not

so.

Marketing

techniques are constantly changing and the quantity of distribution service is generally becoming less.
Filling stations require drivers to pump their own gasoline; free delivery becomes charged for; packaging
and display are "economized" to reduce costs. The first approach adopted was to use the margin rates for

each year from the current price tables. Thus the margin rates at current and at constant prices were the
same, with the changing rates reflecting changes in the quantum

of services. This approach worked

reasonably well and is incorporated into our published tables for the year 1 961 -1971

.

lt may also be noted

5'l

that this was a period of relatively stable prices. This technique was originally carried into the 1970's with
less agreeable results.

The use of current year trade margin rates exacerbated the effects of rapidly changing prices
combined with a great diversity in mark-up practices. The next step was to emulate Goldilocks and the
Three Bears in search of some formula that seemed 'just right." The closest to Baby Bear's porridge proved

to be using a margin rate calculated as the average of the given year's rates and the base year's rates from
the current price tables. The two principal criteria by which ditferent approaches were evaluated were
reasonable productivity measures for the trade industries and an implicit price at purchasers' values that
most closely approximated obserued purchasers' prices. As mentioned above, this is one of the areas we
plan to continue to investigate.

lndirect to<es and subsidies present few difficulties in constructing constant price input-output tables

at both factor cost and market prices. Commodity indirect taxes at base year prices are calculated as the
product of the base year tax rate and the quantum of the commodity taxed. Some slight imprecision can
arise because it is not known just what margins should be added to the producers' value to calculate the

tax. For highly taxd commodities such

as alcoholic beverages, where in Canada at least, the tax is a large

multiple of the producers' value of the commodity, any (say) timing error in the producer's value of the
commodity as recorded is greatly inflated in the tax calculation. ln the case of subsidies, in the majority of
cases for the significant subsidies it has been possible

to identify the commodity being subsidized; the

procedure then becomes analogous to commodty indirect tExes. ln the more trivial cases the subsidy is
calculated as a fixed (base year) proportion of the constant price output of the industry receiving the
subsidy.

One other problem, mentioned last because it arises less frequently, is the problem of rebasing
constant price input-output tables. Periodic rebasing is necessary in constructing longer time series and

the general Canadian practice has been to rebase at about ten-year intervals. These time segments are
linked in a backward chained Laspeyres measure, with the chaining periods being the ten year intervals.
Chained indexes are unfortunately not additive, and this non-additivity gives rise to adjusting entries which

are implicit when the constant price series is expressed in index number form (the indexes of RDP) or
explicit when given in actual currency units (as the constant dollar GNE). The matrix presentation of the
input-output tables does not lend itself to the inclusion of adjusting entries, and thus we cannot present
chained rebased input-ontpnt tables in the same mode as the other constant price production accounts in

the Canadian System of National Accounts. At the present time Canada has annual tables for seventeen
years 1961-77, with the whole period based on 1971 prices; in addition the tables for years 1961-71 are
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available at constant 1961 prices. But the use of one base year becomes less defensible as the time period
lengthens.

Conclusions
The lnput-Output Accounting framework, when set in commodity-industry dimension, provides a

powerful statistical audit mechanism for improving consistency, integrity and comprehensiveness of
economic statistics. This aspect of the compilation of input-output tables has, in our mind, not been
delineated properly in the literature. Compilation of input-output tables forces a re-examination of various
and unintegrated commodity classification schemes prevalent in any central statistical organization; it brings

to the forefront, as a matter of routine, any statistical holes in economic statistics; it brings to llght the
various and unintegrated valuation practices in economic series; it provides a meaningful, comprehensive
and integrated data base to reconcile the expenditure side of the national accounts with the income side
in both current and constant prices.

The compilation of input-output tables serves several roles but the one which has so far dominated,
at the cost of others, is the role in providing the framework for impact analysis with given shocks in the final

demand. ln Canada, our program, as an illustration, serves at least the following roles:

(i)

Analysis of the structure and studies of the impact (direct and indirect effects) of exogenous factors

on the economy in contrast to the macro economic analysis possible from the data base of the
other sub-systems of the Canadian System of National Accounts (CSNA).
(ii)

Market analysis in the context of a detailed, comprehensive and consistent data base on the supply

and demand of commodities.
(iii)

Basis for new frontiers in productivity analysis.

(iv)

A statistical audit of the consistency, integrtty and comprehensiveness of economic statistics.

(v)

Benchmarks for the production accounts in the CSNA.

(vi)

Source of algorithms in the development of weighting patterns for price indexes, say, for capital
formation.

When compilation is viewed in its broader role, the periodicity of input-output tables becomes an
important question. lnput-Output tables can serve better their broad role and be of high quality if they are
produced annually. Time series improve quality of outplrt and the experience of the staff remains relevant
and useful.
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We made a reference to aggregation problems in this paper. lt is absolutely essential to develop

an efficient data retrieval system. Furthermore, basic input-output tables must be balanced at as micro a
level as possible and this micro data set must be preserued. lt is worth emphasizing that the economics
profession should pay more attention to the problem of aggregation of economic series and the errors which
ensue with various levels of aggregation.
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EMPLOYMENT AND FOREIGN TRADE*

by Kishori Laland Basil McCormick
Statistics Canada, Ottawa

Abstract: There is a perception that even if our foreign trade were in balance, with the value of exports oJ goods and services equal
to the value of imports, there would still be an imbalance in terms of 6mployrn6nt. This note tests that hypothesis through the use
of the Canadian lnput-Outputmodel. The lnput-Outputmodel permits the calculation of the direct and indirect employment content
of exports and the potential direct and indirect employrnent content ol imports. The calculations are based on the year 1978, the
most recent year for which this comprehensive accounting of economic activity is available.

Basis of Study

Among the many uses of lnput-Output Tables is the construction of models which trace and quantify
the direct and indirect effects of some postulated economic activity. Direct effects are obvious. A demand
for $1 million of new cars from domestic manufacturers will result directly in an output of $1 million by motor
vehicle manufacturers. ln turn the motor vehicle manufacturers must purchase inputs to produce these cars,

thus stimulating the output of other industries, who in turn must purchase their requisite inputs, possibly
including some output of motor vehicle manufacturers. The culmination of this additional economic activity
constitutes the indirect effects.

lt is a property of the model that when a given demand is imposed, the

indirect requirements are met according to established relationships. A demand for exports, for example,
would indirectly require some inputs which are imported. ln the model application described here the direct
and indirect employment effects of Canada's external trade are explored.

Accounting Conventions and Background
The construction of lnput-Ofiput Tables demands the use of certain accounting and valuation
conventions. Tracing a commodity through the economic system requires a uniform valuation at each
stage; this valuation is called producers' value which is akin to a factory gate price before the imposition

of commodity t€xes and outward transportation charges, etc. The purchasers'value for a commodity is a
separately identifiable amalgam of the producers'value and the interveninE margins, t€xes, transportation
charges and trade mark-ups. (Ihere are seven identffied margins). As this analysis treats specifically
exports and imports, the valuation of these categories should be noted specifically.

* Reproduced from the Current Economic

Analysis, Statistics Canada, December, 1982.
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ln the lnput-Otttpttt Tables exports are valued at producers'values. Merchandise trade expofts are

generally valued f.o.b., the point of consignment for export. Often this valuation coincides with producers'
values, but at times, particularly when the exDorter is not the original producer, this valuation includes trade

and transportation margins, and these margins must be deducted from the merchandise trade values in
order to express the exports valued at producers' prices. These trade margins are shown as exports of
services. Thus total exports are not altered on this account; there is a shift from the merchandise account
to the service account. ln most cases the valuation of imports equivalent to the producers' values is taken
at the Canadian border inclusive of import duties. Merchandise trade imports are usually recorded f.o.b.,
the last point of shipment in the country of export. Transportation and insurance charges from that point are

shown in the Balance of Payments as service imports, if paid to foreign businesses. ln the lnput- Output
Tables the value of these services to the Canadian border is added to the value of the merchandise trade

being imported, with a corresponding reduction in the value of seryice imports.

Commodities are produced by industries and the lnput-Output Tables display which commodities
are produced by which industries. The table below relates Canada's exports to the industry of production.
Similarly the commodity composition of Canada's imports is known and

it can be determined

which

domestic industries would produce those commodities. This also is shown below. The table is a summary
presentation; all calculations are carried out with much more detail - 191 industries and 595 commodities.

The Total (as published) is in 'The lnput-Output Structure of the Canadian Economy, 1971-78",
(Catalogue 15-201E), Table

70. The model application uses only values summing to sub-total (Producing

lndustries) as the employment effects are generated by the economic activities of industries. The
unallocated exports/imports are mainly receipts and payments on tourist and travel account, the commodity

content of which is largely unknown. Non-competing imports are primary commodities such as natural
rubber, cotton, etc., which are not produced in Canada. The net indirect taxes on exports is the levy on the

export of petroleum products. The import values of crude mineral oils are based on external trade values
subject to the usual adjustments, and do not reflect the subsidies paid to the domestic purchasers of these

products. lt was noted above that in the lnput-Output Tables, imports are valued c.l.f. to the Canadian
border plus impoft duties. Thus transportation margins form part of the commodity value and the value of
import duties added to each commodity is deducted in total. The Balance of Payments record receipts and
payments of interest and dividends as exports and imports, but these transfers do not relate to the domestic

economy and thus they are not recorded as exports and imports in the lnput-Outpnt Tables.
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Table

1

Structure of Domestic Exports and lmports of Goods and Seruices, 1978,
Classified by Producing lndustry
(Producers'values in $ millions)

Producing lndustry
Agriculture
Forestry
Fishing, Hunting and Trapping
Petroleum and Gas Wells
Other Mines and Quarries
Manufacturing
Transportation & Storage

Communication
Electric Power, Gas and
Other Utilities
Wholesale Trade
Finance, lnsurance and
Real Estate
Community Business and
Personal Services
Transportation Margins
Sub-total

Exports
2,825
63

152

Per Cent

lmports

5.1
0.1

978
85

0.3
5.5
7.0

140

3,070
3,903
38,853

@.6

1,442
91

3,656
1,902

nallocated Exports/l mports
Non-competing lmports
Net lndirect Taxes/Duties
Government Goods and Services

1.8

0.2
0.3
6.5

2.6

45,686
514

3.4
81.8
0.9

o.2

111

0.2

477

0.9

3

1,715

3.1

224

0.4

181

0.3

888

1.6

812

1.5

1,683

3.0

2,2@

4.0
(55,870)

100.0

(55,845)

100.0

Export and lmport Values Not Allocated
by Producing Industry

3,573

5,425
997

333

- 2,591

Subtotal

(3,915)

(3,831)

Total (as published)

59,761

59,700

U

Per Cent

I
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Results and Concluding Remarks

The export of one billion dollars of goods and services in 1978 prices creates 26,'123 man-years of

direct and indirect employment. One billion dollars of goods and services in 1978 prices of the same
commodity composition as was imported in 1978,

if demanded from domestic supplies, would create

27,518

man-years of direct and indirect employment. Thus, if our foreign trade in goods and services were in
balance, the potential employment content of imports would be 5.3 per cent greater than the employment

content of exports. Relating these ratios to the actual values of exports and imports in 1978, exports of
$55,845 million as shown in Table 1 generated 1,458,839 man-years of direct and indirect employment. The

corresponding imports amounted to $55,870 million, and this represents an employment potential of
1,537,431 man-years. Thus, while exports and imports in that year are just about in balance, there is an
imbalance of 78,592 man-years in the employment content. As was noted above, these simulations for both

exports and imports permit some of the indirect requirements to be met from imports. The model
necessarily assumes that an imported commodity would be produced in Canada with the same technology

as is used in the domestic production of a commodity in the same class. The results must be understood
as a test of a particular hypothesis and cannot be read as suggesting that a major shift from imports to

domestic sources is in fact feasible; nor does the analysis address a range of possible concomitant
economic effects, such as productivity.

The results are also an average, based on the whole export and import bill, and there is considerable
variation in the employment potential of different commodities. A commodity is usually, but not necessarily,

produced by one industry. Table 2 shows the direct and total employment effects from $1 million of output
for 39 industry groupings. (Ihe multiplier is the ratio of total employment to direct employment.) Table

1

shows the dominant role of products of manufacturing in both exports and imports, accounting for 70 per

cent of exports and more than 80 per cent of imports. We see from Table 2, however, that not all
manufacturing industries generate high levels of direct or total employment per dollar of output.
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Table 2
Employment Arising from $1 Million Spent on a Given lndustry

Primary and Extractive lndustries
1. Agriculture

2. Forestry
3. Fishing, hunting and trapping
4. Metal mines
5. Mineralfuels
6. Non-metal mines and quarries
7. Seruices incidentalto mining

Manufacturing !ndustries
L Food and beverage industries
9. Tobacco products industries
10. Rubber and plastics products industries

11. Leather industries
12. Textile industries
13. Knitting mills
14. Clothing industries
15. Wood industries
16. Furniture and fixture industries
17. Paper and allied industries
18. Printing and publishing
19. Primary metal industries
20. Metal fabricating industries
21. Machinery industries
22. Transportation equipment industries
23. Electrical products industries
24. Non-metal mineral products industries
25. Petroleum and coal products industries
26. Chemical and chemical products industries
27. Miscellaneous manufacturing industries
other lndustries
28. Construction industry
29. Transportation and storage
30. Communication
3'1. Electric power, gas, other utilities

32. Wholesale trade
33. Retail trade
34. Other finance, insurance and real estate
35. Education and health services
36. Amusement and recreation services
37. Services to business management
38. Accommodation and food services
39. Other personal and miscellaneous services

Direct
(Person Years)

Total

Multiplier

(1)

(21

(3)

39.3
17.8
31.4

51.5
30.8
37.7
21.2

1.3
1.7
1.2

(2*

1)

2.9
13.3

22.5

1.9
3.2
1.7

16.1

27.9

1.7

10.2

37.4

3.7

8.7

38.6
30.7

4.5
1.6

42.9
32.5
42.7

1.5
1.6
1.5
1.5

11.1

19.2

27.8
19.8
27.7
31.2
15.9
27.5
12.3

23.6

9.1

45.6
32.9
41.8
26.7
36.7

27.8

10.2

23.1

31.4

10.5
21.7

16.6
23.9
26.4
11.7
32.9
61.4
16.4
20.6
32.0
50.9
42.7
83.8

1.5

2.2
1.6
2.3
1.8
1.6

18.0
17.0
9.5
19.6
15.2
1.9

2.1

19.4

2.1

31.8
27.4

1.8

1.6

9.1

4.9

23.6
34.6

2.2

32.0

1.9

1.6

35.1

1.5

33.9

1.3

15.3
42.5
70.2
24.5
27.3

1.3
1.3
1.1

57.2

1.5
1.3
1.5
1.2
1.3

91.7

1.1

48.8
59.6
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SIZE AND STRUCTURE OF THE PUBLIC SECTOR MARKET, 1979*

by Kishori laland P.S.K. Murty
Statistics Canada, Ottawa

lntroduction

This is a special study sponsored by the Department of Supply and Services to measure the size
and structure of the public sector market for the year 1979.

The public sector market herein refers to all goods and services purchased by the three levels of

government (including hospitals), univershies and government business enterprises for both current
operations and capital formation as per the system of National Accounts. lt excludes transfer payments
such as grants and subsidies. The study was undertaken to answer the following questions:

What is the total dollar value of public sector's purchases of goods and services?
2.

What is the content of these purchases in terms of specific commodities?

3.

What is the estimated import-content and domestic production of these commodity
purchases? ln other words, what

is the source of

supply, namely, imports and/or domestic

production? ln this context, imports refer to the direct import content only, and exclude
imports embodied in domestically produced goods.
4.

Which industries produce the commodities purchased by the Public Sector?

5.

What is the provincial distribution of the Public Sector purchases?

6.

What is the estimated employment on account of the domestic purchases of commodities
by the Public Sector?

It was decided

to use the conceptual and statistical framework of the System of National Accounts

for the required data base. As is well known, the System of National Accounts provides an over-all
conceptually integrated framework to study the economy. lt consists of several parts such as the National
lncome and Expenditure Accounts, lnput-Otrtput Accounts, Balance of lnternational Payments, and Gross
Domestic Product by lndustry. All these parts are considered to be interrelated subsystems and they use

the same conceptual framework. Of the several parts, the lnput-Output Accounts provide details on an
individual industry's output of goods and services (called commodities) and its input structure including

*

Reproduced from the Canadian Statistical Review, Statistics Canada, December, 1983.
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commodities and primary inputs such as indirect taxes, wages and salaries, net income, surplus etc. Since
the primary objective was to measure the size and structure of public sector purchases in terms of specific
commodities, it became necessary to use the input-output subsystem in this project.

Definition of the Public Sector

ln this study, the public sector is defined to include the government sector, universities, and
government business enterprises. They are outlined below.

1. Government

Sector

This sector covers a very broad range of activities carried out directly by various levels of
government

-

federal, provincial, municipal, (including education) and hospitals - and is the same as defined

in the Canadian System of National Accounts. lt represents the non-commercial activ'rties undertaken by

society on a collective basis and financed, for the most part, from taxation or borrowing. lt also includes
transactions of the federal and provincial special funds. These special funds have functions similar to those
of the government sector as defined in the National Accounts.

2.

Universities:

Universities are post-secondary institutions for which no elaborate definition is needed. ln the
National Accounts, universities are classified to the personal sector because they are considered to be
private non-commercial institutions; but for this report, they are included with the public sector as the major

source of their revenue is grants from government.

3.

Government Business Enterprises

These are entities primarily owned by government (federal, provincial and local) which produce
goods and services for sale in the open market at cost or for profit. Their general motivation and behaviour
are similar to those of private business enterprises.

Presentation ol lnformation
For the purpose of presentation of statistical information in this study, the above three main areas

of the public sector have been organized into the following 28 categories with each category having full
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provincial detail of expenditures at purchasers' prices. lt should be noted at the outset that the statistica,
information required to answer the above questions on the public sector is not readily available from a single
source, but had to be drawn from a variety oi sources. ln the course of the research, several data gaps arc

problems have been encountered. These gaps have been filled with estimates (and sometimes pure
professionaljudgement) and it is felt that a continuing program of research and development is desired

i:

this area to obtain a more solid daA base for future studies.

As this study was done at the request of the Department of Supply and Services, the final statistica

tabulations were prepared in the format required by that department for its analytical report. The purpose
of this paper is mainly to highlight the results of this study for general information. lt is not intended either

to replace the analytical report of the department of Supply and Services or to duplicate the conclusions
of that department.

A.

Current Expenditures

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
B.

Government sector: hospitals
Government sector: education
Government sector: defence
Government sector: other municipal government
Government sector: other provincial government
Government sector: other federal government
Universities
Government business enterprises: federal
Government business enterprises: provincial
Government business enterprises: local

Capital Expenditures: Machinery and Equipment

11.
12.
13.
14.
15.
16.
17.
18.
19.

Government sector: hospitals
Government sector: education
Government sector: other municipal government

Government sector: other provincial government
Government sector: other federal government
Universities

Government business enterprises: federal

Governmentbusinessenterprises: provincial
Government business enterprises: local

a+

C.

Capital Expenditures: New Construction

20.
21.
22.
23.
24.
25.
26.
27.
28.

Government sector: hospitals
Government sector: education
Government sector: other municipal government
Government sector: other provincial government
Government sector: other federal government
Universities

Government business enterprises: federal

Governmentbusinessenterprises: provincial
Government business enterprises: local

Conversion of Values from "Purchaser Prices" to "Producer Prices"
Thus far, the discussion has been confined to the commodity content and provincial distribution in

purchaser prices for the 28 categories. Since the main purpose of this study is to estimate the amount
received by the producers, it is necessary to convert the purchaser price values into producer price values.

ln other words, taxes and other margins which are embodied in the commodity purchases have to be
removed and shown as being purchased directly from the producers of these margins.

The conversion from purchaser to producer values is available for each commodity at Canada level
in the national input-output tables for 1979. This conversion framework has been applied to the provincial

commodity expenditure values. lmplicit

in this conversion technique is the assumption that the national rates

for margins apply to each province as well. ln other words, the producer and purchaser value relationships
applicable

to

national levels have been assumed

to be the same for

provinces

also.

However, the

tabulations showing the margins thus derived by province have been reviewed in the context of additional
information concerning provincial sales taxes and necessary adjustments made for the tax margin.

Thus producer price tabulations of the 28 categories were completed after making the necessary
adjustments for the tax margin. These categories are then aggregated into the following 8 sub-sectors for

both current and capital expenditures as requested by the Department of Supply and Services.

0
(ii)
(iii)
(iv)

Federal government (includes "defence" and "other federal")
Provincial government (equals "other provincial")

Local government (includes "other local" and "education")
Hospitals
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Universities

(v)

Federal government business enterprises

(vi)

Provincial government business enterprises

(viD

Local government business enterprises

(viii)

It should be noted that the input-outpLrt system has a special treatment for construction and dummy

industries. A dummy industry, such as "office supplies" is a technique used where the specific commodhy
content of the purchases of a related grouping of commodities cannot be determined. For this study the
commodity and primary inputs of construction and dummy industries are shown as if purchased directly by

the Public Sector Market. The producer price representation in this report contains neither dummy
commodities nor construction commodities but rather the input structures specific to them.

Purchases lrom lmports

The producer pricefiles of the eight sub-sectors have been completed with the commodity structure
of the Public Sector expenditures by province and this represents the consumption in each province. These

commodities could be from domestic production and/or imports from other countries.

One of the objectives of this study is to identity the import content of the public sector expenditures.

This refers to direct imports only. Actual data on commodity imports of the public sector are not readily
available and

it has to be assumed that for any commodity, the import content of the public

sector

purchases would be similar to that of the total economy. By using this assumption and by applying the 1979

import coefficientsl of the input-output system, each commodity purchased by the public sector has been
disaggregated into its import share and domestic share. The imports by province estimated by this method
represent only the imports from abroad and not imports from other provinces.

By subtracting the estimated imports from the total purchases of each commodity, the purchases
of domestic origin (i.e. domestic production within Canada) have been derived. Thus, for the 8 sub-sector

framework, commodity tabulations have been generated for (a) the total of both domestic production and
imports (b) imports and (c) domestic production.

'

The import coefficient for each commodity is calculated as follows: lmports divided by "Use" where
"Use" equals consumption by domestic industries for intermediate purposes, final use by Households,
Government, Business for capital formation, additions to inventories and re-exports.
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Purchases from Domestic Production

The term "domestic production" used here represents total production within Canada (irrespective
of province). The commodity purchases by province from domestic production do not necessarily represent

the production within that province; rather, these represent only the consumption which could be supplied
either from that province or other provinces but not from abroad.

It should be recalled that an objective of this study is to identify the industries which benefit from
the public sector purchases. ln order to achieve this objective, we have used the market share assumption
of the input-output system and transformed commodity values into industry output values for the industries

producing the commodities. By this exercise the industrial distribution of domestic production purchased
by the eight sub-sectors of the Public Sector Market is obtained.

Employment

The Public Sector hires a large number of persons under its direct payroll. But it also atfects
employment indirectly on account of its purchase of commodities produced by the domestic industries; it
is the calculation of this estimate that we are concerned with in this section.

With the purchase of a commodity, say automobiles, by the Public Sector, there will be a direct
increase in the output of the motor vehicle industry. The motor vehicle industry requires inputs of steel,

components, tires, etc. But the effect of the production of an automobile does not end with the purchase
of steel, components, tires, etc. lt begins a long chain of production since each of the products purchased

will require, in turn, various inputs. One must capture the direct etfect of any change in final demand and
all the chain effects resulting from

it.

The more the interdependence in the economy, the bigger the chain

effect. The total effect is also called multiplier. Thus for any given change in fina! demand, one can
calculate total change in output detailed by industry. Also by using an outprlt employment relationship again

by industry, total employment direct and indirect can be calculated for any change in purchase

of

commodities in the final demand sectors. The lnput€utput Division of Statastics Canada has developed an
operational modet to calculate output and employment by industry for any change in final demand. lt ls

this model which has been used to calculate employment estimates on account of the purchases of
commodities by the Public Sector.

'

See Chapter 4, The lnput Output Model in the lnput-Output Structure of the Canadian Economy 197179, Catalogue (1 5-201 E).
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Commodity Classilication
ln this study, Public Sector expenditures have been coded to commodities using the Canadian
lnput-Output commodity classification system.3 There are 602 commodities and primary inputs ln the
lnput-Output system which have been aggregated for this study as follows:

(i) Manufactured goods consist of commodities 52-521;

(ii) Other goods consist of commodities

1-51

, 522-529,546, 548, 549, 580-582, 584,588-593;

(iii) Seruices consist of commodities 530-545, 547, 550-579, 583, 585-587, 594 and

595.

Primary lnputs include: wages and salaries, supplementary labour income, net income, other
operating surplus, commodity indirect taxes, other indirect t.xes, and subsidies; these include classification

codes 596 to 602.

Statistical Results
Total current and capital expenditures by all levels of government, universities and government
business enterprises in 1979 amounted to $1 11,49.3 millions of which purchases ol $44,223 millions were
on commodities and expenditures on primary inputs summed to $67,270 millions. These expenditures have
been distributed by 10 provinces and 2 territories in Table 1. Table 1 distributes separately primary inputs,

commodities and the sum of the two. Then the same is shown in percentages along with the percentage
distribution of the Canadian population by Province. Expenditures in Manitoba and the two territories are
proportionally much higher than their population proportion. For e><ample, total expenditures in Manitoba

are 6.7 percent of the total Public Sector compared with 4.3 percent population of Canada. The most
significant explanation for this divergence is the purchases of the Canadian Wheat Board with its
headquarters in Manitoba. Total expenditures in Quebec were 24.4 percent compared with 26.7 percent of

population. Table 1 shows the aggregation of all commodities, and of all primary inputs. However, the
lnput-Output Division of Statistics Canada would provide upon request but subject to cost recovery the

provincial detai! as well as the sub-sector detail by M aggregation of commodities. Note that in M
aggregation the 602 commodities and primary inputs have been aggregated

to

100 commodities and

primary inputs. For detailed definition of M aggregation in terms of the 602 commodities, see Appendix C

'

See Appendix C, Aggregation Parameters in the lnput-Output Structure of the Canadian Economy

1971 -79,

Catalogue

(1

5-201 E).
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Tabte I

current ard capitat Experditures of the Prbtic sector larket by Provirre,

1979

($ ilittions)
Primary lnputs
(1)
llerfoundland

P.E.I.
llova Scotia
Ner Brunsrick
Quebec

ontari

o

Conmodi t i es

(2,

849

2 ,206

292

186

478

2,618

2,114

4
3 ,215

1,837

t ,408

17,649

9,600

22,823

15,107

3,720

3,78

Saskatchexan

2,762
6,1?4
7,690

2,009
3,885
4,957

British

(3)

1,357

ilani toba

Atberta

Tota[ (1+2)

,82

27 ,249
37 ,930
7 ,4S
4 ,71

10 ,009
12

Cot. 2 in

(4'

%

Col.. 3 in
(5)

1.9
.4

2.0
.4

4.8
3.2
21.7

4.2
2.9

34.2

8.5
4.5
8.8

24.4
34 .0

6.7
4.3
9.0

Yukon

1l+5

127

ll.H.T.

253

213

46

.3
.5

.3
.2
.4

67,270

44,223

111,493

100.0

100.0

CoLwbia

,&7
272

1'.t.2

11

Poputation in
%

1979

in

(6)

2 4
5

3
2
26
35

5

9
7

8
4 3
4 0
8 7

10 9

100. 0

1

2

%
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of Aggregation Parameters of the lnput-Output Structure of the Canadian Economy 1971-79, Catalogue
15-20'l

.

lt may be further noted that not only details on total commodities and total primary inputs are made

available, but as well the same ls further distributed by lmports and Domestic Origin as per our methodology

noted earlier.

ln Table 2, "Public Sector Current and Capital Expenditures by Sub-sector, lmports versus Domestic

Commodities, 1979" the total commodities of $44,223 millions have been distribLrted by the eight sub-sectors
-

government sector, federal; government sector, provincial; government sector, local; hospitals; universities;

government businessenterprises, federal; govemment business enterprises, provincial;government business
enterprises, local - and within each sub-sector commodities have been disaggregated into imports and of

domestic origin. Column 1 refers to imports, Column 2 to domestic production, Column 3 to the total of
imports and domestic production and Column 4, called lmport Content, is derived by dividing Column 3 of

total expenditures by Column 1 of imports.

Forthe entire Public Sector, import content of all commodities equalled 17.1 percent, with 31.3
percent for manufactured goods, 13.6 percent for other goods and 4.8 percent for services. lt is worth
repeating that this estimate of imports is derlved by calculating national imports ratios by each commodity

and applying this relationship to the Public Sector purchases. lt is quite possible that for a particular
commodity this may not

hold. But Public Sector being such a large share of the national picture, our

methodology probably would give not too erroneous a result. This can only be empirically tested ff there

is an independent source of import information by the final user. One could classify imports by the
importing company including wholesale and retail establishments. Wholesalers and retailers are only
intermediaries, not final users. Then one has to go to wholesalers and retailers of imports and to find out

from them to whom they sell each imported commodity. This kind of information is not available and would
have to be developed from new surveys. This vehicle, given the financial restraint and response burden,

is not an easy solution, apart from the inherent technical problems for such a survey.

The other possible vehicle would be to see if public sector records keep information on imports

purchased offshore, imports bought from domestic wholesalers and retailers
information base existed for 1979 for the public sector except for Defence.

of imports. No such
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Tabte

Pu6l.ic Sector Current ard Capitat Experditure

b/ sr5-Sector lteorts versus Dmstic Cmdities,

1979

$ l{ittions
Imports *
Tota I

lmports

(1)

Government Sector

l,lanufactured Goods

Other
Federa I

Goverilnent Sector

ProvinciaI
Government Sector
Loca I

Goverrilnent Sector
Hospi ta I s

Universities

989
6

Goods

Servi ces

205

(G&s)

(I

Manufactured Goods

0ther

Goods

Servi ces

l{anufactured

other

Goods

Goods

Servi ces

(G&s)

ilanufactured
Other Goods

(G&s)

-

Federal

GBE

-

Provincial

llanufactured
Other Goods

(1
Goods

Senvi ces

(G&s)

cBE

-

Local

ilanufactured
Other Goods

TOTAL

Other

Goods

Servi ces

(G&s)

*

2 556

25.9

543

146

2,547

? 693

(828)

<4,9&,

(5 792 )

3. 7
5. 4
14.3

,095

37. 0

9

690
122

25

&0

,547t

(1,452,

(144>
5,81 I
827

943
(7,581 )

Import content has been calcutated from unrounded data

1

131

665

(1,891 )
356

82
319
(6.27)

83
335
( 774 )

2 581

3,691

1

741

2, 055

2

794

(7 116)

3,020

(8,178)

2,917
(

8,663 )
6 385
1

262

3 200
( 10 817>

6. I
3. 8

?3. 2

36.5
1.2

4.8
19.0
30. 1
15.3

4.2
17.8
31. 9
35. 8
5. 6
?1. 6

290

409

,598

1,610
230

?9.0
1.0
5.5

(2,105)

(2,219)

6.1

1?,759

18 ,570

31.3
13.6

119
12
13

6,339

226

811

(2,669)

Itlanufactured Goods

I

7. 3
3. 7
7. 4

523

4,347

(G&S)

20.

1,894

451
180

Servi ces

186

5

20

2,038

Goods

,718

6

20.8

662

123

(G&S)

1

41 9'A
? 5

<8,242,

3'.t4

Servi ces

3,177

(5,765,

(4)

6,103
(7,635)

1,110

Goods

2?8

Content

(1/3)

(607,

(117'

l4anufactured Goods

other

172

16

(G&s)

cBE

1,360

1

Servi ces

?,360

14

130

Goods

,371
222

358

<439t

Manufactured Goods

(3)

2 ,972
<4 ,565 )

405

Goods

Servi ces

other

1

(1+21

<2'

,200)

235

(G&s)

DoflEst i c

1

217

5,271
18,612

(36,&2)

6 ,098
19 ,555

( 44 ,2?3 )

4.8
17.1

100
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lmports estimates, developed for this study, differ extensively between the various sub-sectors. Let
us explain this with reference to manufactured goods. The overall average for the Public Sector equalled

31.3 percent. Federal, hospitals, and universities were above average in terms of imports; all the
government business enterprises, federal, provincial and local, were about average and others were below
average. There is nothing inherent about the behaviour of a particular sub-sector which would explain this
wide ditference. lt is only the particular kind of commodhies which are or have to be purchased that would
explain the difference. For example, defence (part of federal government), is very heavy in imports because

of the equipment needed and purchased by this sub-sector. Hospitals, and universities have heavy
expenditures in such manufactured goods as laboratory equipment whose import content is very high. For

example, import content of commodity, medical and related instruments is 67 percent; for laboratory and
scientific apparatus 97 percent, for photographic equipment and film 760,6. For other goods (i.e.: otherthan
manufactured goods), it may be noted that the provincial government business enterprises have the highest

import content which is mostly due to the import of coal by the Hydro projects and imports of liquor and
wines by the Provincial Liquor Control Boards.

Table 3 rearranges the sub-sectors data of Table 2 into provincial details. Note that all the eight
subsectors are subsumed in each province. As expected, the impoft content say for manufiactured goods

is much closer to the national average by province than by subsector. The main dffierence

among

provinces would be due to the different weights of subsectors in each province.

Table 4 is a matrix of import content of manufactured goods by province and by subsector. lt is
interesting to examine in a particular province the import content by various subsectors. For example, in

Ontario, the average import content of manufactured product is 32.6 percent, but provincial government
subsector has only 18.8 percent and the federal government subsector has 39.7olo import content. Looking
at a column, say federal government subsector, the average is 41.9 percent, with NWT 26.5 percent at the

lower end to 52.7 percent in Nova Scotia at the higher end. This wide difference is again due to the
particular type of federal government establishments - defence, enterprises, general government, etc., - in
each province. Federal government subsector shows the greatest variation by province.
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Pdrtic Sector Current ard Capitat Experditure by Provirrce, Irports versus DfiEstic Ccnmdities,
$ I'tittions

Tabte 3

Import

Irports

Domest i c

(2)

(1)

Nerfound I and

Manufactured Goods

Other

2

Servi ces

20

(G&S)

Prince Edrard

( 130)

Manufactured Goods

Other

Istand

Servi ces

(c&s)

Nova Scotia
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Employment
Employment estimates are made using the Open lnput-Output Model of Statistics Canada.

It may be restated that the Public Sector spent $111,493 millions in 1979; this included $67,270 for
primary inputs and $44,223 millions for goods and seruices. ln the lnput-Output commodity classification,

at the most detailed level (level L) goods and seruices consist of all items from 001 to 595 and primary
inputs include all items from 596 to 602. The employment calculation is on account of the purchase of

goods and services. The direct employment by the public sector is not included in the employment
estimates.

There were three direct leakages from the total purchase of goods and services: import leakage of
$7,581 millions; purchases from within the government sector of $1,304 millions and purchases from stocks

(i.e.: withdrawal from inventories) of $308 millions. Excluding these leakages, the net purchase from
domestic industries in the business sector amounted to $35,030 millions. lt is this amount which is used

to calculate total full time employment of 1,032,043 person years. For detail by lndustry, see Table 5. This
is translated into an average expenditure of $33,942 in the domestic economy by the Public Sector in 1979

(and in 1979 prices) to create one full time job.

Let us compare the result of the Public Sector with the total economy in 1979. ln that year, total

final expenditures on household consumption, fixed capital formation, additions to inventories, government
gross current expenditures, domestic exports and re-exports amounted to $350,495 millions. There were
three leakages out of this amount: direct imports of $30,046 millions; purchases from the government sector
$3,858 millions and purchases from stocks (i.e. withdrawals from inventories) $'t,182 millions. Excluding

these leakages, the net purchase equalled $315,409 millions. Excluding primary inputs and unallocated
imports and exports (which cannot be allocated to any industries), purchases of goods and services from
the domestic industries summed to $253,089 millions. lt is this amount which is comparable to the $35,030

millions used by the Public Sector. Total full time employment, using Open lnput Output Model, with the
total economy's final expenditures of $253,089 millions equalled 7,639,752 person years. This is translated
into an average expenditure of $33,128 in 1979 prices by the total economy compared with $33,942 by the
Public Sector to create one full time iob; in other words public sector required a slightly more (2.5 percent

more) expenditure to create one
commodity purchases.

job.

This small difference is of course entirely due to the structure of
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5

Elptolment by Industry on account
Cormodities, 1979

of the Pubtic Sector Current and Capitat Expenditures
Totat
Erptoyrnent

Person Years.

Primary and Extractive Industries

ture

1.

Agr i cuI

2.
3.
4.
5.
6.
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7.
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1,619
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Chemicat & Chemical Prod. Ind.

Misc. llanufacturing Industries
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3,218
9,625
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20,713
29,381
12,345
15,831

30,233
15,032
4,529
14,167

9,410

other Industries
?8.
?9.

Construction Industry
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31.
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33.
34.
35.

3637-

Etec. Porer, Gas, other Utitities

11 ,757
91,482
52,628
32,576

tlhotesate Trade

6,482

Retai

87,586
7?,639

I

Trade

other Finance, lns. & Rea[ Estate
Education & Heatth Services
& Recreation Services

AmJsement

38.

Services to Business ilanagement
Accomnodation & Food Services

39.

Other Personal &

]iisc. Services

TOTAL

67,935

6,742
169,957

32,770
31,018
1,032,043

on
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A model should replicate reality as close as possible. The Open lnput Output Model, in our
judgement, does this with respect to employment. Total final expenditures in 1979 using open model,
calculated total employment ol 7,639,752 person years in the business sector whereas in actual fact
employment in the business sector was 7,633,073, a difference of less than one percent between the model
results and the actual statistics.

Concluding Remarks
This paper summarizes some of the highlights of the extensive statistical database developed for

the Public Market Study. As mentioned above, the lnput-Output Division would provide upon request but
subject

to cost recovery the provincial and sub-sector detail by M aggregation of commodities.

The

statistical database, sources and methods and the analytical tables using lnput-Outpr"rt models were
developed in the lnput-Outprrt Division of Statistics Canada; this plus additional statistical and analytical

commentary being written by the Department

of Supply and Services is being organized into

comprehensive report to be issued shortly by the Department of Supply and Services.

a
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CANADIAN INPUT-OUTPUT TABLES AND THEIR INTEGRATION WITH OTHER
SUB.SYSTEMS OF THE NATIONAL ACCOUNTS*

Kishori Lal
Statistics Canada, Ottawa

The System of National Accounts in Canada consists of several parts. The annual and quarterly
lncome and Expenditure Accounts were, historically speaking, the first set of statistics to be referred to with
the title "National Accounts". The Balance of lnternational Payments data, in their more summary form, are

also part of the System of National Accounts and they, in fact, predate the lncome and Expenditure
Accounts. Greatly expanded structural detail on industries and on goods and seruices in current and
constant prices is portrayed in the annual lnput-Output tables of the System. The annual and monthly
constant dollar measures of the contribution of each industry to total Gross Domestic Product at factor cost

portray another part of the Canadian System of National Accounts.

Both the lnput-Output Tables and the estimates of Gross Domestic Product by lndustry use the
establishment as the primary unit of industrial production. Measures of financial transactions (another
sub-system of the National Accounts) use legal entity as the main unk of classification of transactors.

The Canadian System of NationalAccounts provides an overallconceptually integrated framework
in which the various parts can be considered as inter-related sub-systems. At present, direct comparisons

amongst those parts which use the establishment as the basic unit and those which use the legal entity can

be carried out only at highly aggregated levels of data. This paper does not deal with the integration
problems between establishment based and legal entity based statistics. lts focus is narrower; it is
concerned with problems of integration of the annual production accounts derived from lnput-Output tables
(produced by the lnput Output division), lncome and Expenditure Accounts (produced by the Gross National
Product division), and independent estimates of GDP by lndustry (produced by the lndustry Measures
division), and how these data are integrated and what problems are faced in reconciliation. lntelligent
understanding and appreciation of integration and reconciliation problems between the estimates derived
from lnput Output Tables and other sub-systems requires some background of the accounting framework
of the Canadian lnput-Or"rtput tables.

.

Reproduced from the Proceedings of an lnternational Meeting, Baden nearVienna, Austria, (May 1g-25,

1985) titled Problems of Compilation of lnput-Output Tables, Wien, 1986.
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THE ACCOUNTING FRAMEWORK

The framework of the Canadian Tables bears a close relationship to the one described in the 1968
United Nations report A System of National Accounts. The inputs and outputs of industries are presented

in separate tables; both intermediate inputs and outputs are classified by commodity. Commodities are
clearly distinguished from industries, the number of commodities exceeding the number of industries. The
Canadian lnput-Output tables are rectangular rather than square. The rectangular (lndustry-Commodity)

format has two very important advantages over the traditional square (inter-industry) format: 1) it admits

as much detail as is available in the basic survey sources; and (2) the meaning of each entry is
straightforward because observed transactions are not combined with fictitious transfers. Canada has a
pioneering role in both the theoretical and empirlcal development of rectangular lnput-Output tables, a
development pursued by practitioners in Statistics Canada and in other Canadian institutes.

The lnput-Output Tables for Canada contain two sets of interrelated accounts, the Commodity
Accounts and the lndustry Accounts; the former details the supply and disposition of individual commodities
(goods and non-factor services); the latter details the commodity composition of the output of industries and

the complete costs of production (including profits) of industries. These accounts are described below.
While the lndustry and Commodity Accounts treat the primary inputs and final demand, these entries are
also described together in a separate section.

Commodity Accounts

As noted, the Commodhy Accounts display the supply and disposition of each commodity. Matrix

V shows the production of each commodity produced by each industry valued at producers' prices. The
disposition of commodities by the various classes of transactors are shown in matrices U and

F.

Matrix U

contains the use, on current account, by each industry of each commodity for the purpose of using it as
an intermediate input in the production of other commodities.
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A schematic presentationof the accountingframeworkofi the Ganadian lnput{utput Tables is given in Ghart l.
G}IART

1

The Accountin g Framework of Canadian

I

nput{utput Tables
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I
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Matrix F contains the demand for each commodity byfinal demand category - personal expenditure,

fixed capital formation, additions to (the value of physical change in) inventories, gross government
expenditure on goods and services, and exports. The three other columns in matrix F are imports,
withdrawals from (the value of physical change in) inventories and government revsnue from the sale of
goods and seruices. These three categories supplement the supply of goods and services produced by
Canadian industries in the period of account. lt should be noted however that small amounts of goods and
seruices are produced within the government sector and the production costs of these goods and services
are already included in gross government expenditure. Matrices U and F include the use of commodities

originating either as imports, as withdrawals from inventories, or as government-produced goods and
services. Three adjustments are thus required - imports because they are extraneous to the production of
Canadian industries, withdrawals from inventories because these were produced in an earlier period, and

government revenues from sales

of goods and services because the costs have already been fully

accounted for in government gross expenditure - to effect equatity with the output of domestic industries.

lndustry Accounts
The total output of each industry, classified by commodity, is shown in the industry's row of matrix

V.

The inputs of each industry are shown in the industry's column which covers both matrix U for

intermediate inputs and matrix Yl for primary inputs. Matrices U and V were discussed above under the
Commodity Accounts. The primary inputs in matrix Yl consist of net indirect taxes (commodity indirect
taxes, plus other indirect ta)(es, less subsidies) and GDP at factor cost (wages and salaries, supplementary
labour income, net income of unincorporated business and other operating surplus).

For each and all industries total output equals total input, intermediate and primary

Primary lnputs and Final Demand

There is one matrix not yet described, YF. This contains primary inputs purchased directly by final

demand categories. Labour income in matrix YF represents the wages and salaries, and supplementary
tabour income paid

to persons

employed in the personal and government sectors. This includes the

employees of non-profit institutions, such as universities and labour unions, and the income of domestic
servants and baby sitters in the personal sector, and all public seruants in the government sector. Surplus

in matrix YF reflects the depreciation on assets owned in the government sector and by

non-profit

institutions classified to the personal sector. Assets which are charged to fixed capital formation in these
sectors are depreciated, such as buildings, roads, equipment,

etc. All residential

housing, even when
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owner-occupied, is classified to business, and thus depreciation on housing is part of the surplus of

:-:

appropriate industry in matrix Yl, not YF.

Economic ldentities

With the description of all the matrices, certain identities become apparent.

The total outputs of industries equal the total intermediate inputs of industries plus their total prima-.

inputs.

The total outputs of commodities of industries equal the total intermediate inputs plus the

to=

commodity inputs into the final demand categories.

lntermediate inputs being common, primary inputs of industries equal commodity inputs of fina
demand categories.

Adding primary inputs of final demand categories to both sides, we get:
(a)

primary inputs of industries and of final demand categories equal to,

(b)

commodity inputs of final demand categories plus primary inputs of final demand categories.

ra

is called Gross Domestic Product at market prices and (b) is called Expenditure on Gross Domes:,:

Product at market prices.

The above identity is true for both current price and constant price tables.

Gross Domestic Product (GDP) at factor cost (wages and salaries, supplementary labour

inco-:

net income of unincorporated business and other operating surplus) equals GDP at market prices less ne:

indirect taxes (commodity indirect taxes plus other indirect taxes less subsidies).

Present situation

GDP in total and by lndustry, and Expenditure on GDP in total and by category are produc*
annually in both current and constant prices through the lnput Outpnt tables but these estimates a":
produced with a lag of three years to the reference year. Statistics Canada, for e><ample, completed t-e
1981 lnput Output tables in the first quarter of 1985. Such tables and other ancillary estimates are availatre

for allthe years 1961-81. ln addition to the annual estimates of GDP produced through the lnput Ourc':
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tables, other sub-systemsalso have produced GDP estimatesforthe entire period 1961-81 and onwards.
For the common period 1961-81, there are, in total, three current price estimates of GDP in Statistics
Canada; all give very similar results but still different, two cover full GDP at market prices and one GDP at

factor cost; the difference between GDP at market prices and GDP at factor cost is the value of indirect
taxes less subsidies. There are two current and two constant price estimates of Expenditure on GDP
(actually one is GNE but the only statistical difference is an adjustment of net payments of investment
income abroad). There are two constant price estimates of GDP (one at factor cost, the other at both factor
cost and market prices) published annually by Statistics Canada. The details are different; industrial classes
are differently aggregated; sectoring is not the same; valuation of specific commodities is not identical. This

situation does require an integration and even more a rationalization.

The above differences were not, of course, deliberately planned but are the result of historical
accidents. Of all the existing measures, the lnput Output tables are the newest. As originally conceived,

the lnput Output tables were not meant to have primarily as benchmarks for the Canadian System of
National Accounts but rather to serve as occasional analytic snapshots of the Canadian economy. The fact
that the l-O tables were not inhially constrained to match exactly the existing Canadian SNA structures has

meant that the l-O tables provided a fresh reappraisal of existing measurement conventions. This has
proven useful.

What we expect in June. 1986

We are expecting that by June, 1986 we will complete an integrated and reconciled data base for
the annual production accounts for the years 1961-81 (also referred to as historical revisions) which will have

for the first time the following series identicalfor the entire SNA; with this in hand we will make every effort

to have the current period remain integrated and reconciled as well. The reconciled series for the historical
revisions in current prices will be:

1)

Wages and salaries in total and by lndustry

2) Supplementary Labour lncome in total and by lndustry
3) Net lncome
4) lndirect Taxes
5) Subsidies
6) Consumer Expenditure in total and by Category
7) Machinery and Equipment
8) Construction
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9)

Exports

10) lmports
11) Government Expenditures
What will not be identical on the GDP side will be operating surplus in the lnput Output accounts
and the equivalent in concept of the tota! of the following in the lncome and Expenditure accounts: Profits

and other investment income; inventory valuation adjustments; capital consumption allowances and
miscellaneous valuation adjustments. The present practice of showing an explicit error of estimate in the

lncome and Expenditure accounts but not in the lnput Output accounts (see section on Error of Estimate
and the lnput Output Accounts for further elaboration) will continue.

What will not be identical in Expenditure on GDP will be VPC (Value of Physical Change) in
lnventories in the two sub-systems (lnput Output Tables and lncome and Expenditure Accounts). Again,

an explicit error of estimate will be shown in the lncome and Expenditure accounts but not in the lnput
Output accounts.

There will be two estimates of GDP, not the present three; the one at factor cost will be merged with

the lnput Output Accounts. There will remain two estimates of Expenditure on GDP, one produced through
the lnput Output Accounts and the other in the lncome and Expenditure accounts but most of the individual
estimates will be produced jointly.

Two annual estimates of GDP in current prices - whv?
Only for the historical revisions period and the years for which lnput Output tables are completed,

will there be two estimates but for the current period, there will be only one estimate of GDP. This

is

primarily due to the fact that the lnput Output accounts use establishment as the basic unit for estimating
operating surplus whereas lncome and Expenditure accounts must use company for estimating various
components of operating surplus such as profits, investment income.

On the expenditure side, as noted above, the two estimates will be identical except for VPC for the

historical period and for the years for which lnput Output tables are completed. For the current period, only

one estimate of Expenditure on GDP will be prepared. ln the delineation of Expenditure on GDP by
category, VPC is a residual estimate in the lnput Output accounts; on the other hand, in the lncome and
Expenditure Accounts, VPC is 'calculated' independently with a liberal use of judgement. The rationale
behind these two approaches is discussed below in the section on Error of Estimate and the lnput Output
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accounts. Both approaches are used in various statistical bureaus. lt is our plan to publish both these
estimates. However many individual estimates other than VPC will be worked out, as mentioned above,
jointly.

Error of Estimate and the Input Output Accounts

The question has occasionally been raised that lnput Output tables hide information by not showing

explicitly an error of estimate in the published tables; in the lncome and Expenditure accounts such a
statistical error is regularly exhibited. lt is worth our while to go through this topic in a fairly detailed way

to answer this nagging question.

Two independent sources are used to estimate the income side and the expenditure side of the GNP

accounts. Conceptually these two estimates must be identical but in practice there is always a difference
between the two. This statistical difference between the two is called the error of estimate. Similarly, two

independent sources are used to estimate the current account and the capital account of the Balance of
lnternational Payments. The two balances must be conceptually identical but in practice there is always a
difference between the two; this difference is called the statistical discrepancy.

ln the GNP accounts, the error of estimate is divided by 2, one half being added to one side and
the other half with the opposite sign being added to the other side; thus a statistically identical income and
expenditure accounts are published in Canada. ln the balance of payments, the entire amount of the
statistical discrepancy is shown separately of the two accounts in the published balance of payments.

There are no set guidelines on how to exhibit the statistical error; furthermore, the U.N. SNA has

no specific provision for explicitly showing error of estimate in the GNP type accounts. 16 out of 24 OECD
countries do not show any error of estimate; 7 countries show an error of estimate on one side of the
accounts and Canada is the only OECD country showing error on both sides.

Some think that explicitly showing the error of estimate is a good discipline; rather than allocating

the error of estimate to one sector or to all sectors let the error be specifically shown and all sector(s)
remain as estimated. Yes this is useful if independent sources are used for the two sides of the accounts

and both sources are quite robust. ln reality, they are not and a large number of adjustments are made to
the independently recorded or surveyed estimates on both sides before an error of estimate is finalized, ln
these circumstances, the role of discipline imputed to the error of estimate is questionable.

85

As noted, the U.N. SNA has no specific provision for an error of estimate in the accounts because

the production accounts are built in the context of lnput-Output tables. ln the lnput Output accounts, gross

output less intermediate use measures GDP in total and the same gross output less intermediate use
measures final demand in tota! when looked at in the context of disposition of gross output. GDP and Final
Demand are identical in the lnput-Or.rtput Accounts because the same gross output on both (output and

disposition) sides is used with a common block of intermediate use.

The process defined so far simultaneously generates equivalent values of GDP and final demand
and it provides the framework for all subsequent steps such as disaggregation of GDP and final demand.

All transactions are defined in terms of commodities, and this leads to the establishment of
commodity balances. The output and intermediate use of industries is specified by commodity; furthermore,
the commodity content is available from direct sources for such final demand sectors as exports, imports

and government expenditures but there is no direct evidence of commodity content for most of the
consumer expenditure categories and investment. lnitial estimates are made of the commodity content (and

totals) of consumer expenditure and of the commodity content of investment. For example, initial estimates

of consumer expenditures are struck with several sources such as: commodity balances; retail trade
establishment surveys supplemented by occasional (very occasional)trade commodity surveys and surveys
of consumer expenditures (FAMEX). Expenditures on certain commodities such as alcoholic beverages and

tobacco are scandalously underestimated in surveys of consumer expenditures, and by deduction other
commodity expenditures may be overestimated. Furthermore, each category of consumer expenditures in
the SNA represent expenditures in Canada whereas FAMEX commodity detail represents expenditures

!y

Canadian. However, all these sources are used to establish initial estimates. Fixed investment totals as well
as totals for exports, imports, government expenditures are provided independently and are identical in the

various subsystems of the SNA.

While the value of the sum of the disposition, intermediate and final, of all commodties is equal to

the sum of the supply of all commodities, this is not initially true when balances are struck for individual
commodities. This leads to detailed investigation of the commodity balance of each commodity. All sources
of apparent commodity imbalance are investigated, be they problems in classification, valuation, timing, or
even improper reporting. The analysis of the commodity balances is an intensive process and one in which

one can make use of any appropriate source of information to corroborate or modity the values found in
the initialtrial balance. ln spite of these efforts it is recognized that a definitive resolution of small differences
in the balance for an individual commodity is intractable. ln practice, in the lnput-Output accounts, these
differences are reflected in Raw Material lnventory, the commodity content of which is not reported.
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ln the lnput-Output framework where the commodity detail of an important part of the system is
inferred from commodity balances, one cannot meaningfully and with confidence create a column of .pure'
errors of estimates. For the sake of convenience only, the raw material inventory column has been chosen

to reflect all the errors; however, every effort is made to examine any serious discrepancy between the
lnput-Output estimate in total and the GNP estimate and to assure that year to year change in inventories

of each commodity does make some economic sense. For example, one cannot withdraw continuously
from inventories without once in a while restocking them. lt is interesting to note that in Norway, a country
recognized for having a highly developed System of National Accounts, changes in stocks of individual
commodities are estimated in the conteld of commodity balances in the lnput-Output framework.

As noted already, in the forthcoming historical revisions in the SNA, estimates of consumer
expenditures, government expenditures, exports, imports, fixed capital formation will be identical in the
lnput-Output and GNP accounts. The only difference will be in the estimates of lnventory Change between
the two series which will be readily available to our users. Though the total Expenditure on GDP in the two
subsystems will not be identical, it will, most likely, be very close.

Annual Constant Price Estimates

We have noted above that for the historical revisions 1961€1 and for the other years for which the

lnput Output tables are completed, we will have identical totals for all the series except operating surplus,
profits, investment income etc, VPC and error of estimate in current prices. However, we may not have the

same identical results in constant prices. There is no definitive way of estimating "volumeu or 'quantum"
except with reference to time and weights. lnput Output tables express values ln producer prices whereas

the lncome and Expenditure Accounts express values, say for consumer expenditures, in purchaser prices.
There is no guarantee that deflating detailed expenditures in producer prices for commodities and margins
separately will give the same results as deflating composite commodities (including margins as in retail

trade). Chances are that the two series will not be very different but they will rarely be identical. There ls
another constraint in the lncome and Expenditure Accounts that the current quarterly and annual series do

not have the same data base and data sources as the annual lnput Output tables have, for the simple
reason that the complete lnput Output tables are produced with a lag of three years to the reference year

and use detai'ed annual census/surveys not yet available for the current period.

By June 1986, the present two estimates of constant price GDP will be merged into one and that

will be produced using double deflation method through the lnput Output accounts. But for the Expenditure

on GDP we will continue producing two series for two reasons: 1) there are two current price series on
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Expenditure on GDP which in detail are identical except for VPC and error of estimate; (2) even those areas

which are identical in current prices may have different results in constant prices for reasons of "deflation'
given above. Every effort will of course be made to monitor the differences in results and to reconcile any

wide margins.

Monthly and Quarterlv Estimates
Monthly GDP estimates in constant prices will be produced as at present but the industrial and

sectoring classification will be reconciled and integrated with the ones in the annual lnput Outpttt
benchmarks. Current price estimates of GDP (or GNP) by quaner will be benchmarked to the integrated
annual estimates produced for the entire SNA; similarly, the quarterly constant price Expenditures on GDP

(or GNE) will be benchmarked to the integrated annual estimates.

lnteoration

lntegration of the Production Accounts in the SNA requires the resolution of several important issues

such as valuation, classification,revision cycle, deflation, documentation etc. But integration should not be
equated with forcing or producing a single set of numbers. lf two independent methodologies produce two
sets, let them stand equally. Suppressing one set will serve poorly the whole approach to integration. We

will deal below with the various aspects of integration issues faced by us in integrating the SNA series in
Statistics Canada.

Valuation
lnput Output tables in current prices are initially balanced in purchaser prices which are then
converted into producer prices to have a consistent valuation for all users. Consistent valuation is crucial

for relating use to supply of each commodity and more particularly for constant price GDP through douUe
deflation. ln the lncome and Expenditure Accounts, all expenditure series are valued in "purchaser prices'
because source data record only such prices. Deflation is done for the expenditure categories using sucF
deflators as CPI (Consumer Price lndex). Valuation is even more important for imports. lmports are valtrec
in the lnput Output tables equalling imports at c.i.f. (cost of insurance and freight) values plus import dutles

to make them consistent with the domestic producer values. ln the GNP accounts, values of individua
import commodities do not include duties and indeed are at FOB (free on board) values; however, these
differences are clearly delineated. lt is important that all the subsystems of the SNA delineate the variours
values to reconcile series using different valuation practices.
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Classification
A fundamental element in statistical compilation is classification. At present the three divisions in the

SNA preparing Production Accounts do not use identical sectoring. For example, GNP and lnput Output
divisions delineate each SIC industry into various sectors, whereas lndustry Product division characterizes
entire SIC industry as commercial or non commercial. Education is in three sectors in the lnput Output and
GNP accounts - Government, business and persons - but in the lndustry Product it is allocated entirely to

the non commercial sector. The GNP accounts use major SIC divisions as aggregates whereas lnput
Output division aggregates three and four digit SIC into 191 industry classes and lndustry Product has yet
another aggregation. lt is necessary to have one set of rules for sectoring and aggregation for the entire

SNA. Series in one account may be more aggregated than in the other sub-system but one must have the
capability to reconcile in a straightforward way one set of aggregation from another set.

There is a general issue of classification in the Bureau. We have one Standard lndustrial Classification

for establishments but several commodity classifications not concorded with each other. We have lndustry
commodity classification, Export commodity classification, lmport commodity classification, DomesticTrade
classification and so

on. They are all useful and relevant but together they are unintegrated.

Aooreoation
Aggregation is quite a serious problem in economic analysis, yet this topic has not received
adequate attention in the literature. One must realize that the same data base could give different results

depending upon the level of aggregation the statistician has used. Aggregation forces a particular point of
view, a particular analysis. lndeed, aggregation itself is a model.

One must avoid the temptation, as much as possible, to aggregate data in the early stages of
economic analysis. Aggregation is easier to do than disaggregation, The implications of this simple
statement must be well understood. We strongly recommend to pay attention to keeping micro data sets.
We say "keeping" micro data sets because data sets from the respondents are made available in this form.

With them one would be able to arrange custom-made aggregations for economic analysis and integrate
various series. This requires an efficient data retrieval system. Without an efficient data retrieval system, one

will remain a prisoner of dictated (by others) aggregations and one's horizon of economic analysis will
remain narrow indeed.
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Revision cvcle
The three divisions of the SNA have their own specific and unique revision cycle; GNP typically
revises the data each June for the last four year whereas lnput-Output and lndustry Product often revise data

for longer spans. For example in June 1984, GNP division revised the data for all the four years 1980-83.
About the same time or a bit earlier, lnput Output division produced the lnput Output tables for the year
1980 and revised the data for several earlier years as well. lndustry Product division has yet another revision

cycle.

There is nothing wrong with incorporating the most up to date data but all must have the same
revision

cycle. Otheruise, in the above

example, the years earlier than 1980 will remain different in the

published series. The difference is explained only in terms of the revision cycle. This practice must be
reexamined and consequent problems resolved. lf the final data are not ready for say, 5 years, may be that

should determine the revision cycle for every sub-system.

Easy retrieval

lntegration requires that the data series be kept in machine readable format so that for reconciliation
purposes or aggregation purposes one can manipulate from one set to another. To integrate GNP series

with lnput Output series will be a mind boggling exercise if the data are not available in easy machine
retrievable format.

Documentation

To a large e)ftent lack of integration and reconciliation is due to the absence of

complete

documentation of methodology, valuation, classification, revisions and other judgements made in the
preparation of any statistical data

base. This straightforward and innocent looking statement is very

significant to resolve most of the problems that one faces in statistical series. Documentation is paid far less
attention than it deserues; it requires patience and discipline. Computer programmers and systems analysts
do this quite often; engineers and doctors do h regularly but our profession is rather lax. I can't emphasise
enough the need for SNA subject matter analysts to start detailed documentation.
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Constant Price Series
lntegration assumes a rather analytical role when doing so in constant prices. One of the statistical

roles for lnput-Output Tables is that of statistical integration and the construction of constant price
lnput-Output Tables can serve to uncover anomalies among different price indexes. The lnput-Output Tables
are a balanced system valued at producers' prices. Thus the same price attaches to a commodity as output

in the Make Matrix and as input in the Use and Final Demand Matrices. The addition of margins to
producers'values renders them in purchasers'values and the synthetic price index so constructed can be
compared with observed price indexes such as the Consumer Price lndex used by the GNP accounts. ln
cases of disagreement between the observed and synthetic price indexes an investigation will usually reveal

the probable cause and judgements can be made as to what and where adjustments are necessary.

Concludino remarks

lntegration and reconciliation require a strong and long-term commitment by senior management,

a willing cooperation by the various sub-systems of the SNA and a dedication to documenting the
methodology, classification and aggregation parameters used, valuation practices, revision cycle and
professional judgements made in the preperation of any statistical series. One will have to adhere to a

discipline of developing and implementing common (and reconcilable) classification and aggregation
principles for use of the entire SNA. Without this, the SNA can't claim to have an integrated data base and
more so an integrating mechanism for all the feeder series to the SNA. The current monthly and quarterly
series are useful but they will become even more so if these are reconciled to the SNA base integrated
annual series. We hope and expect that the SNA annual Series for the entire period 1961 and onwards will

be fully integrated by june 1986 and that the monthly and quarterly series will soon afterwards be
reconcilable to the annual series.
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CANADIAN SYSTEM OF NATIONAL ACCOUNTS . AN INTEGRATED FRAMEWORK*

by Kishori Lal
Statistics Canada, Ottawa
Abstract Various Ieatures of the production accounts in the Canadian System of National Accounts (CSNA) are produc€d by three
separat€ divisions. They were not fully inlegrated statistically or conceptually belore the '1986 historical revisions of the national
accounts. This paper reports on the steps taken to resolve the integration and reconciliation problems of such accounts in the CSNA.
lntegration requires a strong and long term commitrnent by the senior managem€nt, a willing cooperation by the various parts oI
the CSNA and a dedication to develop and implernent a common set of classilication and aggregation rules as well as consistent
revision practices to be used for all the underlying statistical series both in the CSNA and the leeder system. Furthermore, integration
requires docurnentation of the above as well as ol the links that exist between lhe components of the CSNA. To be effecUve in the
present environrnent of computerization, integration also requires that the software and hardware used lor manipulating the data
base of the individual components are straight-forwardly linked. lt is expecled ol the CSNA to develop a set of statistics which
together produce an integrated, consistent and comprehensive profile of the econonry as well as (and it is equally important) to
upgrade the quality of the underlying statistical series trom the le€der system.

The Canadian System of National Accounts (CSNA) consists of four principal components; these

are: (a) lnput-Outpltt Accounts and their major derivatives,

Real Gross Domestic Product Output by

lndustry, and Productivity Measures; (b) lncome and Expenditure Accounts; (c) Financial Flows and the
National Balance Sheets; and (d) Balance

of lnternational Payments and the lnternational

lnvestment

Position. Their development has taken place over many decades, depending on the demands for policy and

analytical purposes, the degree

of computerization of the statistical system and the

management

commitment to use the CSNA not only to develop a set of statistics which together produce an integrated,
consistent and comprehensive profile of the Canadian economy but as well to upgrade the quality of the
underlying statistical series from the feeder systems.

Primary focus of the lnput-Output Accounts is to measure output ol goods and services by industry,
use of goods and seruices by industry (also called intermediate inputs), use of goods and services by final

demand sectors (also called Gross Domestic Product, expenditure based) and estimates of the costs of
factors of production (also called GDP, income based). Growth of GDP by Industry expressed in constant
prices relative to the growth of labour inputs (persons employed, hours worked) yields the present estimates

of l-abour Productivity. Labour is one of the many variables which affect real GDP; another important
variable is the physical stock of capital. Combining two or more fiactors to explain productivity of an industry

or of the total economy is called multifactor productivity analysis. Such a multifactor productiv'lty progmm
is being developed now in the CSNA.

*

Reproduced from the Proceedings of the Second lnternational Meeting on Problems of Compilation

of lnput-Output Tables, March
lnout-Output Data, Vienna, 1989.

13-19, 1988, Baden near Vienna, Austria, titled Compilation of
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The lncome and Expenditure Accounts component of the CSNA starts with the identical measures
of current price GDP income based and current price GDP expenditure based. The lncome and Expenditure

Accounts, however, disaggregate the macro production accounts into institutional sectors of the economy
providing estimates of current income and outlay and capital accumulation for each sector. These sector
accounts encompass not only income arising from production but the redistribution of income which takes
place through the process of intersectoral transfer payments and receipts. The capital finance accounts

which measure saving and non-financial investment yield as a balancing item the lending capacity or
borrowing requirements of the sector.

The Financial Flows component of the CSNA portrays the financing of economic activity.
Transactions in financial assets and liabilities are shown as the counterpart to estimates of the balance
between saving and non financial investment or net lending/borrowing obtained from the sector capital
finance accounts of the lncome and Expenditure Accounts. Sectors are further disaggregated to show

financial intermediation by type of institution. Transactions in major types of financial instruments are
recorded separately. The National Balance Sheet Accounts showthe corresponding levels of financial assets

and liabilities of Financial Flows Sectors, as well as estimates of stocks of physical asset and net worth.

Balance of lnternational Payments deals with the economy's transactions with non-residents or the

rest of the world. The basic statement is divided into two accounts, one covering current and the other
capital transactions. The current account records payments and receipts for goods and services traded,
investment income flows and transfer payments; the capital account covers transactions in financial assets

and liabilities and records the inflow and outflow of capital funds. ln condensed form, the balance of
payments estimates are represented in the other components of the CSNA as the rest of the world sector,

the current account being part of the lncome and Expenditure (and lnput-Output accounts) and the capital
account forming the rest of the world sector in the Financial Flows. lnternational lnvestment position, like
National Balance Sheet, shows the level of outstanding assets and liabilities vis-a-vis non residents.

Linkage of the balance of international payments (and international investment position) to the other

components of SNA is different in nature. The Balance of Payments does not fit sequentially into the system

in the same way as the production accounts in the lnput-Output component lead into lncome and
Expenditure Accounts and the capital finance accounts in the lncome and Expenditure component lead into
Financial Accounts.

lntegration between (a) the capital finance accounts of the lncome and Expenditure accounts and

the Financial Flows, (b) cunent account of the Balance of Payments and the rest of the world account in
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the lncome and Expenditure Accounts and (c) the internationa! investment position between the Balance

of Payments and Balance Sheets accounts for the rest of the world was largely in place before the 1986
historical revisions of the CSNA; however, this was not true for the production accounts as derived from
lnput-Output Tables (produced by the lnput-Output Division), lncome and Expenditure Accounts (produced
by the lncome and Expenditure Accounts Division), and estimates of Monthly GDP by lndustry @roduced
by the lndustry Measures and Analysis Division). This paper focuses on the resolution of the integration and

reconciliation problems of the production accounts of the CSNA.

lntegration and reconciliation require a common set of classffication and aggregation rules as well
as consistent revision practices to be used for all the underlying statistical series in the CSNA. An equally

important dimension to this is the documentation of data sources and methods and the establishment of
links between the various components.

CLASSIFICAT!ON

Fundamental to integration and reconciliation initiatives is a consistent classification of transactions
and transactors. Before the 1986 CSNA historical revisions, the Input-Output component and its derivatives
used an inconsistent sector classification and aggregation of industries. The sector classification - there are

three domestic sectors in the economy, one is business, the other is government and the third is persons
- used by the lnput-Output tables and the lncome and Expenditure Accounts was identical; however such
was not the case between the lnput-Output and the Productivity Measures or between the lnput-Output and

the Monthly GDP measures. For example, the industry'education" was allocated to all the three sectors
- business, government, and persons - in the lnput-Output and lncome and Expenditure Accounts but for
Productivity Measures and Monthly GDP it was entirely allocated to the non-business (government and
persons) sectors. The lncome and Expenditure Accounts used major SIC (Standard lndustrial Classification)
divisions as aggregates whereas lnput-Output aggregated three and four digit SIC into 191 industry classes;

lndustry Measures and Analysis division used still another aggregation for the monthly measures. The
aggregation rules adopted by the components of the CSNA were not hierarchically related. The result, for
example, was that monthly measures of GDP were not serving their very important role as forerunners of
annual GDP estimates by industry derived from the lnput-Outpr.rt tables.

The various components of the CSNA were not treating all transactions consistently. For example,

urban transit systems started losing a lot of money beginning in the late 1960's and early 1970's. The
governments began

to subsidize them to cover such losses. Contributions by the governments

were

considered as operating subsidies in one component, and as grants in the other components of the CSNA
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with the result that estimates of GDP at factor cost were dramatically different for this industry amongst the
CSNA components. This type of inconsistent treatment has now ceased.

Within the CSNA, classification of transactors and transactions is now consistent; however, this is
not yet true in the various divisions of Statistics Canada. For example, CSNA allocates Electric Power, Gas
and Water utilities to goods producing industries whereas SEPH (Survey of Employment, Payroll and Hours)

and Labour Force Survey allocate this industrial group to services producing industries. This creates
confusion for the users.

With the recent historical revisions, common SNA industry codes have been developed and
implemented for all the CSNA integrated industry statistics series, be they national, provincial or sub-annual.

A common set of codes both for detailed classes and aggregates is now used. This is an exceedingly
important tool of integration.

REVISION PRACTICES

The three divisions of the CSNA compiling production accounts had their own specific and unique
revision practices. The lncome and Expenditure Accounts division would typically revise data each June

for the last four years whereas lnput-Output and lndustry Measures divisions often would revise data for
longer spans. For example in June 1984, lncome and Expenditure Accounts division revised the data for
all the four years 1980-83. About the same time or a bit earlier, lnput-Output division produced their tables

for the year 1980 and revised the data for several previous years as well. lndustry Measures and Analysis
division had yet another revision cycle. The result was that at any given time, the finality of the series was
never consistent amongst the various components.

The following rules and procedures have been put in place starting with the 1987 CSNA revision
cycle

i)

Annual benchmark estimates at c

Final annual estimates for the year 1983 and almost final annual estimates for the year 1984 at
current purchaser prices produced through the lnput-Output accounting framework were produced in May
1

987 for use by the National lncome and Expenditure Accounts annual revision ln June 1987. Note that final

annual estimates have a specific meaning in our context; such estimates will not be reexamined till the next

historical revision.
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Because of the workload for the historical revision, 1982 final annual estimates were not completed

in 1986 as per normal practices. Hence, there was a requirement to produce the 1982 estimates as well by
May 1987.

ii)

lncome and Expenditure Accounts estimates

lncome and Expenditures Accounts division released the results of the annual revision with the first
quarter estimates in

July. ln the second, third and fourth quarter releases, only

estimates for the current

year are subject to revision; i.e. at the time of the second quarter the first quarter could be revised; at the

time of the third, the first and second quarters could be revised etc.

The span of years for a normal annual revision is four years, although

in

1987, data for the years

1982 to 1986 were revised to incorporate the 1982, 1983 and 1984 input-output estimates. By 1988, lncome

and Expenditure Accounts division will be back to the usual four year cycle. Annual provincial accounts as
well as more detailed national income and expenditures accounts follow the above revision consistently.
iii) Annual benchmark estimates at constant producer prices:

lnput-Output Division converted the current purchaser price estimates into current producer price

and then constant price valuation by the end of July, 1987. As noted, lnput-Output division produced
current purchaser price annual estimates in May 1987. Between May and June some fine-tuning of the
lnput-Output estimates was done in concert with the lncome and Expenditures Accounts division. By the
end of June the two divisions finalized the estimates for the three years 1982€4 such that the total GDP at
market prices and all the components (except value of physical change in inventories and operating surplus)
of GDP were identical in the two sub-systems. These estimates were converted in July 1987 into producer
prices and then constant prices.

iv) Monthly Real GDP at factor cost:

Constant price final estimates for the years 1982 and 1983 and almost final estimates for the year
1984 became the annual benchmark estimates for monthly real gross domestic product by industry.
lndustry Measures and Analysis (lMA) Division released at the end of August 1987 benchmarked monthly
estimates for the years 1982

to

1984 and projected estimates for 1985 and 1986 as well as the first six

months of 1987. Normally, the 1 982 final estimates would have been incorporated at the time of the release
of the June 1986 estimates. The four years revision cycle will be reestablished at the time of the release of

the June 1988 estimates of monthty GDP.
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ln the monthly releases for July 1987 to May 1988, estimates for 1986 or earlier years are not subject

to revision.
v) Productivity Measures:

Revision practices for Productivity Measures are now completely consistent with the annual constant

price GDP by lndustry produced through the lnput-Output program and the current period's estimation of

the real annual GDP produced through the Monthly Program. In October 1987, lnput-Output Division
released the final Productivity Measures for the years 1982 and 1983 and preliminary measures for the years
1984-86.

vi) Revision practices in the feeder svstem
There are no comprehensive rules, procedures or policies affecting in a consistent manner the
revision practices for the series produced in the feeder system. Some series (for example, Consumer Price
lndexes) are never revised;some (for example, Census of Manufacturers) remain open for revision for one
year; others have varying practices. ln the process of compilation of national accounts, certain (sometimes

major) imbalances arise which are resolved by adjusting the basic sources and/or by macro adjustments.
This resolution is quite often not incorporated into the series of the feeder system. Thus the link between
the SNA revisions and the underlying series produced and published in the feeder system is not maintained.

STATISTICAL ESTIMATES. CURRENT PRICES

There used to be a fairly wide deviation of estimates even in current prices for the same concept
amongst the various divisions of the CSNA. The aggregate totals were different and even more divergent
were the underlying published details. The levels were different as well as the growth rates. The following

are some examples to illustrate the statistical situation in the old (before integration) and new (after
integration) series of the CSNA.

ln spite of the fact that the above old series for the year 1981 were all released in mid-'t 985, the level
difference of GDP at factor cost between lnput-Output and lndustry Measures was more than $9 billion. The
new series were released in July 1986.
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TABLE

1 GROSS

DOMESTIC PRODUCT, 1981

(Before
lntegration)

New
(After
lntegration)

$ Millions

$ Millions

351,468
350,555

355,994
355,994

313,932
304,618

319,538
319,538

ord

(a) GDP at Market Prices

lncome and Expenditures Accounts
lnput-Output Accounts
(b) GDP at Factor Cost
lnput-Output Accounts
lndustry Measures and Analysis

(D

Main components of GDP at Market Prices

Though the aggregate GDP at market prices in the lnput-Output and lncome and Expenditure

accounts was not significantly different for the year 1981, the underlying main components recorded
non-identical estimates. Even such series as indirect taxes and subsidies were not the same.

ln the income based series (see Table 2 below for comparisons of old and new estimates by major

components), it needs to be remembered that given the independent methodologies of estimating surplus
in the lnput-Output accounts and its corresponding elements (profits, investment income, inventory valuation

adiustment and capita! consumption allowances) in the lncome and Expenditure accounts, this value
remains different. Operating surplus in the input-oritput accounts is estimated from the establishment based
surveys which provide information on shipments or production or revenues, use of raw materials etc. for

such production, and wages and salaries. Operating surplus is the difference between production and the

total of (a) all intermediate inputs, (b) labour payments and (c) net indirect ttxes. lt is a balancing item
though closely monitored and analyzed before its value is finalized. On the other hand, estimates of profits,

and investment income in the lncome and Expenditure accounts are, among other things, based on
company and enterprise reports which provide direct estimates for book profits and investment income.
Both sub-systems make conceptual and coverage adjustments to bring the estimates in line whh the CSNA
framework.
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TABLE

2

GDP AT MARKET PRICES - INCOME BASED 1981 $ MILLIONS

ord
r.o

New
I.E.

r.o.

t.E.

Labour lncome

195,960

195,961

197,910

197,910

Net lncome of

15,359

16,516

17,953

17,853

lndirect Taxes

45,790

46,431

45,956

45,956

Less Subsidies

- 9,167

- 8,694

- 9,499

- 9,499

102,613

102,003

103,774

103,601

Unincorporated
Business

Surplus

- 749

Statistical Discrepancy

TOTAL

350,555

351,468

't73

355,994

355,994

At the present time, the two divisions can compare the surplus only at the total economy level
because it is very difficult to properly allocate profits from enterprises to their operating establishments and
head offices. Once the new central register (part of a major overhaul of business surveys now underway in
Statistics Canada) is in full operation, the above problem of comparing establishment based and company
based estimates of surplus by industry may be resolved. The two divisions, after a thorough examination

and analysis, jointly agree on a common understanding of surplus in the sense that this item in the
lnput-Output accounts equals the aggregate of profits, investment income, inventory valuation adjustment,
capital consumption allowances, and the statistical discrepancy in the lncome and Expenditure accounts.

Labour income in the old series used to be identical in total, but it is only in the new series that such

identity holds for industrial distribution as well.

It also needs to be noted that in the expenditure based series, (see Table 3 below for comparisons

of old and new estimates by major components) the value of physical change of inventories (VPC)

in

lnput-Output tables coincides with the aggregation of VPC and statistical discrepancy in the lncome and
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Expenditures Accounts. Calculation of VPC is derived by two independent methodologies in the two
estimates - one using direct estimation massaged with professionaljudgement and the other using residual

methodology massaged with professional judgement.

TABLE

3

GDP AT MARKET PRICES. EXPENDITURE BASED 1981 $ MILLIONS

New

ord
r.o.

Consumer Expenditures

t.E.

LO.

t.E.

194,388

193,280

196,191

196,191

Govt. Current Exp.

68,939

69,245

8,792

68,792

Fixed Capital

82,058

82,058

86,119

86,119

Exports

96,840

96,876

96,880

96,980

- 92,782

- 92,782

- 93,001

2,O42

1,013

Less lmports
Value of Physical
Change in lnventories

1,1 13

Statistical Discrepancy

TOTAL

351,469

1,186

- 173

749

350,555

- 93,001

355,994

355,994

There are 40 separately identified and annually published categories of consumer expenditures in

the CSNA. As noted, the detail used to be quite a bit different ln the old series. Even at the four main
aggregate categories, three distinguished by durability of goods purchased and the fourth of services, the
differences were not trivial. The following table illustrates the situation.

To recapitulate, the following statistical estimates in current prices in the new series are now identical

both in total and in detail: wages and salaries, supplementary labour income, net income of unincorporated
business, indirect t€xes, and subsidies on the income side of the accounts; consumer expenditures,
government current expenditures, fixed capitalformation, exports, and imports on the expenditure side. ln
addition, total GDP at market prices is now identica! for the base years 1 961 , 1971 and every year from 1 980
onwards.
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TABLE

4

CONSUMER EXPENDITURES CURRENT PRICES 1981 $ MILLIONS

Before lntegration

t.o.

After lntegration

t.E.

l.o.

r.E.

Durables

27,947

26,432

28,116

28,116

Semi-durable

22,139

22,792

21,947

21,947

Nondurable

59,438

60,188

59,423

59,423

Seruices

84,8&

83,868

86,705

86,705

194,388

193,280

196,191

196,191

TOTAL

What is not identical on the income side of GDP is the operating surplus in the lnput-Output
accounts and the equivalent in concept of the total of profits, investment income, inventory valuation
adjustment and capital consumption allowances ln the lncome and Expenditure accounts. VPC in
inventories, part of the expenditure side of the accounts is not identical.

lt is important to

emphaslze,

however, that these two series - surplus and VPC - are closely monitored and analyzed by the two divisions
before the estimates are finalized.

(ii)

MethodoloqicalChanoes.ConsumerExoenditures
lntegration of the current price estimates was helped partly by the implementation of common

classification and consistent revision practices throughout the SNA branch. These procedural changes plus
certain methodological modifications were made in order to realize full integration of the estimates. Let me
illustrate this with reference to the estimates of consumer expenditures for goods in the accounts.

lnput-Output division used to produce current price consumer expenditure for goods using primarily

the commodity balance methodology whereas lncome and Expenditure Accounts division used to produce
such estimates using primarily the monthly and annual retail trade statistics. Retail trade statistics, once
adjusted for national accounts purposes, have consistently undershot the level by more than 10 percent.
The ongoing monthly and annual trade statistics program has not been benchmarked since 1971, the latest
census of merchandising in Canada. SNA adjustments require, among other things, information on class

of customer; retail sales to businesses are removed to derive consumer expenditures. The latest class of
customer information was collected about a generation ago, for 1966. Another SNA requirement is to get
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information on details of commodities sold by the retail businesses. A general purpose retail trade store
sells commodities which are allocated to many different categories of expenditures. The latest commodity
survey was conducted for the year 1974. Given the above situation, the quality of estimates based on retail

trade statistics became suspect, particularly the detail by categories.

The commodity balance approach starts with production statistics;to such data by commodity are

added imports by commodity to derive its supply. Supply must equal disposition for each commodity. The
under - or over - allocation of commodities must be examined and eliminated. The discrepancy may be due

to several reasons: production may be unreported or misclassified; imports and exports may be improperly
valued, as well misclassified; there may be timing inconsistencies; etc. There are no ready-made statistical
approaches to solving such imbalances. The only effective approach is laborious investigation; one has to

go back to the basic records to locate the sources of such imbalances. lt is our experience that the
commodity balance approach, with its detailed accounting of output by industries and of use by industries
and final demand transactors, uncovers malor problems in both statistics reported and classffication.

The estimates for consumer expenditures for the new (integrated) benchmark series are largelv
based on commodity balance approach. To further integrate the series and to produce high quality identical
estimates for each and all categories, for the annual data base (there are no sub-annual l-O accounts in
Canada) officers of the two divisions fine-tune the series together as well as estimate the final retail sales
taxes applicable to the estimates. A crucial element for fine-tuning the benchmark estimates is the expertise
and the economic intelligence, developed in the estimation process for the current period by the officers of

the lncome and Expenditure Accounts Division.

STATISTICAL ESTIMATES, CONSTANT PRICES

For all the years for which lnput-Output tables are completed, identical totals in current prices for
all the series except operating surplus, VPC and the error of estimate exist. However, results in constant
prices are not identical. There is no definitive way of estimating constant price level or growth except with
reference to time and weights. lnput-Output tables express values in producer prices whereas the lncome

and Expenditure Accounts express values, say for consumer expenditures, in purchaser prices. There is no
guarantee that deflating detailed expenditures in producer prices for commodities and margins separately

will give the same results as deflating composite commodities (including margins as in retail trade). The
following table 5 for the latest benchmark year 1984 compares the main components of GDP in the two
subsystems, the lnpufOutput (l-O) and lncome and Expenditure Accounts (1.E.). The series in constant

prices are not very different but they are not identical either.
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TABLE

5

GDP AT MARKET PRICES 1984, $ MILLIONS

At 1981 Prices

At Current Prices
r.o.

Consumer Expenditures

252,O30

t.E.

r.o

l.E.

252,030

206,616

205,986

Govt. Current Expenditures

89,989

99,989

72,199

72,491

Fked Capital

84,700

u,700

77,212

77,328

Exports

126,334

't26,334

119,283

119,846

Less lmports

110,163

1

10,163

101,049

'10o,249

4,322

2,436

Value of Physical Change in

2,714

- 1,357

- 1,608

lnventories

3,710

Statistical Discrepancy
TOTAL

i)

445,604

445,ffi4

376,696

377, 755

lmolicit deflators

The differences between the l-O based and LE. based valuation series in constant prices were not

forced and will not be forced to be identical (in spite of the fact the current price series are identical) under
present plans. lt is worth noting, however, that several constant price series underlying the above main
components are developed jointly and are indeed identical; these include, for example, construction (part
of investment), factor inputs (wages and salaries, supplementary labour income, depreciation which together

make more than 60 percent of total government current expenditures) in the government sector. All other
elements are closely monitored to detect any major deviations. Such deviations are further investigated and
are corrected, if necessary, on the basis of new evidence. The following table 6 on Comparison of lmplicit
Deflators of Final Demand Categories shows how close such deflators are in the two components.
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6

TABLE

COMPARISON OF IMPLICIT DEFI.ATORS OF FINAL DEMAND

CATEGORIES BETWEEN INPUT-OUTPUT AND INCOME AND
EXPENDITURES ACCOUNTS

}TACHINERY &
CONSTRUCT I ON
CONSUMER EXPENDITURES

CONSTRUCTION

BUS I NESS

EOU I PI'tENT
BUS I NESS

GOVERNMENT

IlO

I.E.

CPI

rlo

r.E

rlo

r.E

1981

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

1982

110

10.2

1'10.8

105.4

105.4

106.9

107.3

107.9

106.8

1983

116.6

117.2

1't7.2

106.6

106.5

109.2

110.7

105.4

106.0

1984

122.0

122.1

122.3

1

10.6

113.6

114.5

106.7

106.2

-4

1

10.8

1

rlo

I.E.

MACHINERY &

NET

EOUIPT.IENT
EXPORTS

GOVERNMENT

tlo

I.E.

rlo

I.E.

I}.IPORTS

tlo

GOVERNI.'IENT

TOTAL

EXPEND I TURES

t.E.

llo

I.E.

GDP

llo

r.E

981

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

1982

107.3

105.8

102.5

102.0

104.3

104.7

112.0

111.7

109.1

108.7

1983

105.?

105.2

103.2

102.5

104.4

104.4

119.0

118.4

114.3

114.1

1984

109.1

109.1

105.9

105.4

109.0

109.9

124.6

121.1

118.3

118.0

1

Note that the lnput-Output valuation of individual commodities comprises producer prices plus
separate delineation of trade, transport and tax margins. On the other hand, l.E. (and CPI) valuation is at
purchaser prices (which includes margins). ln spite of this, the above series are almost identical. The price
indexes for individual

commdities (there are 600) which underlay the above deflators for final demand

categories in the lnput-Output system were, with very few exceptions, the same for intermediate use and

production. Applying these price indexes and the double deflation methodology, lnput-Output calculated
constant price gross domestic product by industry. Constant price GDP by industry thus remains
theoretically and statistically consistent whh the final demand estimation in constant price.
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ii)

Real GDP bv lndustry

The statistical differences for the total GDP and even more important for detailed industries were
quite significant. The following two tables, table 7 on Gross Domestic Product at Factor Cost by Goods
Versus Seruices Producing lndustries (part A shows values and part B shows indices) and table 8 on 1984
GDP at Factor Cost by lndustry illustrate the differences in the old and the new series.

TABLE

7

GROSS DOMESTIC PRODUCT AT FACTOR COST BY GOODS VERSUS SERVICES
PRODUCING INDUSTRIES IN 1981 PRICES, 1981.84

$ MTLLTONS

(A)

New

ord

Goods

Services

Total

lndustries

lndustries

Total

192,547

319,538

126,991

192,547

319,538

117,291

190,230

307,521

119,682

189,181

307,863

1983

121,853

195,348

3'.17,201

123,@7

194,251

317,858

1984

't27,735

205,539

333,274

134,319

202,762

337,081

Goods

Services

lndustries

lndustries

1981

126,991

1982

INDICES (1981

(B)

=

100)

New

ord

Goods

Services

Total

lndustries

lndustries

Total

100.0

100.0

100.0

100.0

100.0

92.4

98.8

96.2

93.5

98.3

96.3

1983

96.0

101.5

99.3

97.3

100.9

99.5

1984

100.6

106.7

104.3

105.8

105.3

105.5

Goods

Seruices

lndustries

lndustries

1981

100.0

1982
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TABLE

8

1984 GROSS DOMESTIC PRODUCT AT FACTOR COST BY TNDUSTRY

IN 1981 PRICES

$ MILLIONS

Comparison
Ratio

ord

New

(New+ Old X 100)

10,181

10,677

104.87

Fishing & Trapping

469

536

114.29

Logging & Forestry

2,366

2,695

113.91

Mining, Quarrying & OilWells

19,029

20,753

109.06

Manufacturing

62,262

65,979

105.97

construction

23,043

23,461

't01.81

Transportation & Storage

16,703

16,924

101.32

Communication ndustries

9,347

9,243

98.89

Other Utility lndustries

10,672

14,462

98.03

Wholesale Trade

15,441

16,295

105.53

RetailTrade

20,800

21,363

102.71

Finance, lnsurance & Real/Estate

49,005

46,631

95.16

Govt. Service lndustries

22,933

23,043

100.48

Community Business & Personal Services

71,023

69,019

97.18

Total Economy

333,274

337,081

101.14

Goods Producing lndustries

127,735

134,319

105.15

Seruices Producing lndustries

205,539

202,762

98.65

Agriculture

I

of which

'

The industrial distribution in this table is at the divisional level without regard to sectoring into business
and non-business industries.

t
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The new series are based on benchmark methodology (see later section on methodology) and the

old series were based on monthly projectors. The profile of the Canadian economy portrayed by the
benchmark based series is quite a bit ditferent from the one based on monthly projected estimates. For
example, the share of goods producing industries in the total economy was 38.3olo in the old series and
39.8olo in

the new series for the year 1984. The growth of goods producing industries was only

0.60lo oVer

the three years 1981-84; in contrast, the benchmark series show a gro\/th of 5.806 over the same period.
This very significant difference almost all occurred between 1983 and 1984. The new series show a growth
over the three year period of almost equal rate for goods and seruices producing industries whereas the old

series were showing hardly any growth for goods producing and over 6 percent for the services producing

industries. The role of benchmarks for economic series becomes crucial in an economy going through
cyclical movements.

Table

I

provides comparisons of GDP by lndustry at divisional level for the year 1984. Though the

difference at the overall economy level was only 1.1olo the difference at the industry level was quite

significant. Even at the total goods versus total services producing industries level, the new series were
lower by 1 .3o/" lor services and higher by

5.1 %

for goods. Note that these significant changes occurred over

a short span of three year. Without benchmark adjustments, we would be giving a different portrayal of the
economy.

iiD

Methodological chanoes. Real Domestic Product by lndustry

The most important methodological change was made in the integration of constant price series of
GDP at factor cost by lndustry for the business sector of the Canadian economy. The lnput-Output division

to produce GDP by lndustry in constant prices using double deflation methodology whereas the
lndustry Measures and Analysis division used to produce such estimates using a variety of approaches
used

including double deflation. ln the double deflation approach, one deflates commodity outputs of an industry

and hs intermediate use of commodity inputs, and the dttference between the two deflated values equals
GDP in constant prices. One may also produce constant price GDP estimates by industry by inferring them

from the quantity measures of gross production or constant price intermediate inputs or by using
employment as a proxy as well as by using double deflation wherever feasible. This was the situation in the
lndustry Measures and Analysis division in the period before integration of annual estimates. Now the Real
Domestic Product by lndustry is produced using double deflation for all the benchmark years for the annual

industry statistics program. However, for the latest two years which do not yet have annual l-O tables,
annual totals for RDP by lndustry are derived summing monthly estimates produced using a variety of
approaches as noted above.
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The double deflation approach is the only one which satisfiris the requirement of an identity between

GDP income based and GDP expenditure based in constant prices. However, there are ceftain important
hazards using double deflation for deriving GDP of an industry whose value added makes a small (say 10'6)

propottion of total gross output. For such an industry estimate of GDP using double deflation could become
very erratic and volatile. A small shift of relative prices for intermediate inputs and gross outpr.Jt will evidently

translate into a very big change for value added. A solntion to this problem, however, may simply be to
consolidate industries with small ratios of value added to gross output with related industries at earlier or
later stages of production. ln other words, the problem of instability may be solved by aggregating into
larger units whose value added are large enough in relation to gross output not to be too sensitive to the
effects of changes in prices or technology.

ln the 198284 benchmarks, for example, two industries, Motor Vehicle, and Refined Petroleum and
Coal Products had very erratic value added estimates from the double deflation methodology. GDP in motor

vehicle industry was aggregated to "motor vehicle parts" industries and this sub-aggregate was then
redistributed to the two industries using primarily gross output as a proxy. Similarly Petroleum Befined
Products industrywas combined with Crude Petroleum and Natural Gas and again, the combined GDP was
redistributed using primarily gross olrtput as a prolry. The Canadian SNA approach of using double deflation

with the above modification for specific industries is, in our judgement, a useful compromise.

The methodology underlying the monthly measures is not based on the preferred double deflation
approach, for the simple reason that the required data base does not exist. Monthly RDP uses proJections
based predominantly on gross production, (75/" ol the cases) and employees (20% of the cases). These

prolected series of course are step-adjusted when l-O benchmarks are available.

Another difference used to be in the classification of an industry. lndustry Measures and Analysis
division used to classify the entire 3 digh industry to either business or non business sector whereas the
other SNA (l-O and l.E.) and Labour Division used to classify each establishment to a particular sector. Now

the entire SNA uses the same sector classification.

It is important to note that the professionals of the lndustry Measures and Analysis division brought
forth their expertise and the economic intelligence, developed in the process of the current period, for jointly
fine tuning the benchmark estimates. Without this effort, benchmark estimates would be of a lower quality.
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CSNA DOCUMENTATION

Absence of full documentation of sources and methods, classification systems, valuation rules,
revision practices and other judgements made in the preparation of any large scale and interlocking
statistical data base is always an impediment to the integration and reconciliation initiatives. CSNA is such

a large scale and interlocking data base; some people call it an economic labyrinth. As mentioned in the
introductory paragraphs of this paper, final output of one CSNA component becomes the starting point of

the next component and the final output of the second component locks into the third one.
It is planned to have several documents prepared over the next while. The first and in some sense
the most important one is the document describing the interconnections between the four components; how

they hang together is the most important feature of this document. This document entitled The Canadian
System of National Accounts or The Economic Labvrinth - A User Guide is planned to be completed by the

end of 1987. This document is a guide to the various components of the CSNA, describing frameworks,

major concepts, definitions and purpose of each component. lt draws attention to accepted national
accounting conventions and to the links that exist between the components of the system and explains how
each provides a statement about an impoftant aspect of the Canadian economy. The central theme carried
by the report is the integrated nature of the overall system not only conceptually but also statistically. The
recurring theme of the integrated nature of the system of accounts is a reflection of the high priority attached

by Statistics Canada to improving the statistical linkage between the system's components.

This first report is intended to be a forerunner in a series of reports planned by Statistics Canada

in the field of national accounting. lt provides an overuiew of the entire CSNA - a sort of umbrella report
describing the framework, general concepts, component links and uses of the accounts. Subsequently h is
intended

to publish separate reports on major individual components.

These will emphasize the detail

underlying the sources of data used and methodology employed in compiling the accounts.

TNTEGRATION OF DATA PROCESSING IN THE CSNA

(i)

Background

Data processing in the Canadian System of National Accounts has matured over the last two
decades from

a situation where each separate organizational entity had [s unique and separate

data

processing operation to one of increasing logical and physical integration. A first requirement to automated

integration ol the accounts was, of course, that each component be automated with its data in machine
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processable form. This happened unevenly but has been accomplished over time. The needs for sharing

working level data among the groups in the system of National Accounts were small and accomplished in
an ad hoc manner (including computer tape, cards and paper).

ln the late seventies there was a major trend in the data processing industry (and in the System of
National Accounts) towards oniine systems as a means of increasing productivty and improving timeliness.
A trend away from expensive computer seruice bureaux toward mini computer solutions began at that time.

At the same time, newer versions of software allowing the end-users to build models and initiate computer
operations with less and less reliance on scarce system development staff were designed.

(ii)

Current situation

There are three processors currently involved in the operation of the System of National Accounts.
The IBM 3090 is the major Statistics Canada processor. Industry Measures and Analysis, and lnternational

and Financial Economics Divisions perform the majority of their processing on this central service.

The HP 3000 mini computer is housed in the lncome and Expenditure Accounts Division to provide
efficient time shared access and 24 hour operation for this division. lt is linked electronically to the central
IBM Processor.

A VAX 9600, centrally shared service, houses the structural accounts (lnput-Ontput, productivity etc)

using a sophisticated data base and matrix language specific to the needs of these users. lt is also llnked

electronically to the central IBM service.

Micro computers are becoming an increasingly effective part of our total seruice to professional and

support staff. They are replacing paper spreadsheets and performing increasingly complex operations.

Our needs to share working level data have grown and faster, more mechanized tools
(telecommunications) have been used but often still in an ad hoc manner.

(iiD

Challenges for the future

lncreasing emphasis on logical integration of all sectors of the NationalAccounts, the redevelopment

of suruey and census systems and the introduction of new classification systems (i.e. the harmonized
commodity classification) and, of course, the ever changing available technology present challenges and
opportunities for the future.
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a)

Higher speed data links and a direct link between the HP 3000 seruice and the VAX service will likely

be needed in the near future.

b)

Development of a concept of a common data dictionary for implementation on each of our three
services is considered a viable option for better sharing of intelligence of our data resources among

the various operational areas.

c)

Micro to mainframe links will be further investigated to continue our effort at more effective data
migration with these devices.

d)

Opportunities to fully physically integrate our processing will be sought but not as a priority hem.
As our current suite of software becomes outdated due to changing demands for service, we will
investigate the option of moving to one common processor to satlsty our diverse user needs. ln

the meantime our strategy will be to fully exploit the hardware and software in place and provide
more intelligent networking and data sharing among all our devices.

INTEGRATION AND TIMELINESS

An environment which nurtures and fosters an integration and reconciliation of statistical series
underlying a vast and interlocking data base such as the CSNA routinely and rightly expects a higher quality
of final product(s). However, it must also be emphasized that in the initial stages of its implementation, there
is a possibility of a small degradation of timeliness of release of data. The CSNA management implemented

the full integration with effect from the first quarter GDP release in 1987. This being the first time that the
integration was in full vigour in the production mode, the release of the first quarter GDP estimates was
delayed by a month. This delay was partly the result of the requirement of incorporating benchmark data
for an additional year (a regular revision cycle would include four years' revision, but this time it spanned
over five years); this situation would not arise next year. Also, inconsistent valuation of certain important

export commodities forced the SNA and the feeder system professionals to reexamine the

data.

Although

it took some time, this reexamination of data is the raison d'6tre of an integrated system. ln the process
of confronting and balancing the myriad series in theframework of SNA, inconsistencies are revealed which
have

to be resolved, fundamentally by going back to the feeder series and at times by using the expeftise

of the SNA professionals to adjust such series.

It is our judgement that over time not only will the quality improve but the previous timeliness will
not suffer either. lntegration like methodology is an investment. Pay-off of this investment must be iudged
over a reasonable time horizon.

111

CONCLUDING REMARKS

lntegration requires a strong and long term commitment by the senior management, a willing
cooperation by the various parts of the CSNA and a dedication to develop and implement a common set

of classification and aggregation rules as well as consistent revision practices to be used for all the
underlying statistical series both in the CSNA and the feeder system. Furthermore, integration requires
documentation of the above as well as of the links that exist between the components of the CSNA.
Sources and methods of each of the components link the overall framework for the entire SNA with the data

supplying sources (feeder system). SNA or CSNA cannot fulfil its role or its potential unless it brings to the

attention of the feeder system the imbalances revealed through its compilation. Equally important,
commitment and cooperation of the CSNA and feeder systems are required

to resolve these identified

problems. To be effective in the present environment of computerization, integration also requires that the

software and hardware used

for

manipulating the data base

of the

individual components are

straight-forwardly linked. lt is expected of the CSNA to develop a set of statistics which together produce
an integrated, consistent and comprehensive profile of the economy as well as (and it is equally important)

to upgrade the quality of the underlying statistical series from the feeder system.
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SERVICES INDUSTRIES IN THE BUSINESS SECTOR
OF THE CANADIAN ECONOMY

by Kishori Lal
Statistics Canada

Abstract: The focus of this paper is an examination of concepts and statistics necessary to support the rneasur€rn€nt of real output
of services indusries. Although applied to the business sector ol the Canadian econonry, lhe issues raised may in lact be relevanl
for many other c,ounties. The Canadian practice is judged with relerence to the international guidelines and recommendalions.
General methodological issues of deflation are examined, particularly double deflation, extrapolation and rebasing. The perennial
problems such as the deflation of imputed banking services, insurance, trade margins, etc. are analyzed with a viewto provide some
tentative solutions thereof. Quality assessment of statistics and the criteria used lor such an assessment are indicated to share our
concern with the international eplleagues lacing similar problens.

The focus of this paper is an examination of concepts and statistics necessary
measurement

of real output of

Wherever appropriate,

to support the

services industries in the business sector of the Canadian economy.

the Canadian practice ls judged with reference to the guidelines and

recommendations released about ten years ago in the Manual on National Accounts at Constant Prices
(hereafter referred in this paper as UN Manual). There are 34 specific business services industries delineated

in the Canadian System of National Accounts
Benchmarks, attached

(zu)

Appendix A on Constant Price GDP Annual

to this note, provides a brief description of the type of deflators used and

a

judgemental indicator on the overal! quality rating of GDf by lndustry. For readers who wish to pursue the
subject further, some of the important documents are listed at the end of this paper.

General Methodological lssues of Deflation

At the outset it is important to note that measurement of real output by industry and for the total
economy is essentially the construction of a model or logical abstraction of actual transactions. "Volume"
or "quantum" is always estimated with reference to time and weights. As we are all familiar with the index
number problems associated with changing weights and aggregation, the estimated quantum measure at
any level of aggregation is not an unambiguous phenomenon even if one has the most reliable value, price

Note: Reproduced from the Review of lncome and Wealth, March 1990. An earlier draft of this paper was
presented at the third meeting of the Voorburg Group on Services Statistics, held at Wiesbaden, West
Germany, October

4€, 1988.

The Voorburg Group is a body of volunteer countries in association with

international organizations to promote methodology and comparability in the field of seruice statistics.
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and quantity statistics in detail. This nature of deflation applies to goods, services, industries, whatever
methods are used. However, the alternative methods e.g. double or single deflation can be examined from

the point of view of their effect on the measures of real output.

(D

Double deflation

The Canadian practice conforms to the UN recommendation. The UN Manual states: "ln an ideal

world real product by kind of activity would always be derived from an input-output table by double deflation
(p. 55)." ln Canada, the lnput-OLrtput Tables form the core of the production accounts. lnput-output tables

in their full details are produced annually both in current and constant prices. Real output by industry is
produced using the preferred double deflation approach.

ln the double deflation approach, one deflates commodity outputs of an industry, its intermediate
use of commodity inputs and net indirect taxes. The difference between the deflated values of outputs and

the total of commodity inputs and net indirect taxes equals GDP at factor cost in constant prices. The
double deflation approach satisfies the requirement of an identity between GDP income and expenditure
based estimates in constant prices. However, there are certain important hazards using double deflation

for deriving GDP of an industry whose value added makes a small proportion of total gross output.

For such an industry, GDP estimated by double deflation might be erratic because small shifts in

the relative prices for intermediate inputs and gross output could translate into big shifts in the resultant
value added at constant prices. Here the UN Manual guidelines are not entirely satisfactory. They state:

'The solution to this problem, however, may simply be to consolidate industries with very small ratios of
value added to gross output with related industries at earlier or later stages of production. ln other words,

the problem of instability may be solved by aggregation into larger units whose values added are large
enough in relation to gross outpLlt not to be too sensitive to the effects of changes in prices or technology
(p. 53)." ln one year, value added in one industry may be erratic but in the next, a different industry might

suffer. Ad hoc aggregation into large units would disturb the continuity of time series. Thus one needs
additional guidelines. ln the CSNA, we have resolved this problem as follows: Values added are combined

as suggested by the UN. The combined value added is redistributed using gross output or any other
indicator as a proxy but the combined value as such for a sub-aggregate remains unchanged. Without this
restriction, the above noted GDP identity requirement will not be satisfied.
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(ii)

Extrapolation of the base year value added

The UN Manual deals essentially with the problem of "extrapolation" of the base year value added

by industry

.

One can extrapolate value added using constant price gross output, physical quantities of

gross output, constant price intermediate inputs, employment etc. Should one prefer deflated output over

physical quantities
recommendation

of gross output as a projector of base year value added? The UN

is: 'The value at constant

Manual

prices of the goods available in both years should be obtained

by deflating the current year value by a price index, rather than by extrapolating the base year value by a

volume index

....

The justification for this recommendation is that price relatives generally display less

variation than quantity relatives. The range of variation of quantity relatives may be anywhere from zero to
infinity whereas that for price relatives is much narrower (pp. 46-47)."

lf in both the base year and the current year (a) the values of all relevant transactions, (b) the
quantities of all goods and services and (c) the prices of all goods and services are recorded, then both
choices give the same results and one need not worry about which method one uses. ln reality, such a
complete recording does not exist i.e. a statistician usually faces the problem of incomplete price and
quantity information. Statisticians may still prefer quantities over prices if in their judgement the quantity
information is less incomplete than price information.

(iii)

Rebasing

It is self evident that the more remote the base year becomes, the less relevant are its prices for
purposes of deflating the value of current flows of goods and services. (ln the Canadian System of National

Accounts, the base year is changed every ten years. However, we are analyzing the need to shift to a five
year frequency. Our latest base year is 1981).

When the base year is changed, there are two ways in which it may be done in practice. The first

method is to revalue not only all years subsequent to the new base year at the new prices, but also all the
years preceding the new base year in order to have an unbroken series extending on either side of the new
base

year. The second method is to leave the data for all years up to and including the new base year

unchanged and simply to use the new base year prices for valuing all flows of goods and seruices from the

new base year onwards.

_CSNA rejects the first method in favour of the second on conceptual

grounds. One requires a new

base year because the old one is not relevant anymore. Thus one can't honestly argue for the first method.
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But the UN Manual recommends the first method: "lt is also recommended that the second method of
rebasing should be replaced by the first method whenever resources make it possible (p. 18)." -CSM is fully
aware that the conceptual argument becomes rather weak at the boundary. For example, the 1981 base

year may be more relevant for 1980 than the 1971 base year. However, for operational reasons and
convenience, the boundary period is not handled differently.

CSNA, for example, preserved the original growth rates of both total GDP and all the published
sub-aggregates for the periods 1961-71 and 1971-81 when the base was shifted

historical revisions completed

to

1981 during the last

in 1986. All the details and totals were rescaled to'1981 base without

disturbing the original growth rates. Components do not add to totals but history is not rewritten everytime

the base year is changed. This issue needs to be re-addressed.
Conceptually Satislactory
Our understanding and appreciation of problems surrounding the measurement of real output of
services industries would be enhanced if country practices in this area were internationally known. This and
the following sections detail our practices and our judgements in some of the most important areas of the
economy.

Four industries (i, Monetaryand Financial lnstitntion; ii, lnsurance; iii, Data Processing Services; and
iv, Lotteries and Race Tracks) are considered conceptually unsatisfactory and reasons for their being judged

so are detailed in a later section called Conceptually Unsatisfactory. All other industries are considered
conceptually satisfactory. Though the two trade industries (Wholesale Trade and Retail Trade) whose
principal output is trade margins are considered conceptually satisfactory, a nagging feeling of uneasiness

remains. Deflation of trade margins has not been resolved internationally or in the CSNA to our entire
satisfaction. However, the CSNA approach is worth sharing with others.
Trade Margins

ln the CSNA, both the Make Matrix and the Use Matrix of the Annual Input-output accounts are in

the preferred approximate basic values as defined in the UN SNA (1968). Approximate basic values are
usually recorded for Make Matrix, but rarely for Use Matrix. The Use Matrix records values at purchaser
prices which are equal to approximate basicvalues plus, where applicable, trade, transport and tax margins.
Each recorded purchaser price value has to be disaggregated into its component of approximate basic value
and the margins, all delineated separately. The matrix for each margin has the same dimension as the Use
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Matrix. The trade and transport margins remain part of the intermediate matrix, but the tax margins get
shifted to the primary inputs matrix to get GDP at market prices. The estimation of margins is made for

the current price annual lnput-output program of CSNA. lndirect taxes are universally deflated using the
base year's rates and the transport margins are usually deflated using base year's rate per ton kilometre.

However, there are no internationally accepted guidelines for deflating trade margins. The Canadian
experience is interesting in the light of the UN Manual statement: 'There seems

to be no

practical or

operational way in which the amount of services per unit of goods can be quantified and measured, and it

is not possible to make specific recommendations on this point (p. 88)."

ldeally, constant price trade margins should be derived from the difference between the constant
price sales of commodities and the constant price cost of these commodities for the trader. However, the
array of price indexes required include buying and selling price indices by both wholesale and retail trade,
by commodity, and these are not compiled.

Calculating margins in constant prices as the product of the margin rate in the base year and the
volume of the commodity being traded in subsequent years was rejected on conceptual grounds. Constant
margin rates imply constant proportionality between the volume of a commodity being sold and the quantity
of trade margin or service being attached to that

good. Observation of the market place in action suggests

that this is not a good assumption. Marketing techniques change and the quantity of distribution service
appears to decrease. Service stations require drivers to pump their own gasoline; free delivery is being
discontinued; packaging and display are'economized" to reduce costs.

Another approach tried was to use the margin rates for each year from the current price tables. This

approach was used for the 1960s. During this period, the range of variation of price relatives was quite

narrow. This approach worked quite well and the results were judged quite satisfactory. The above
technique was originally carried into the 1970s with less satisfractory results. The use of current year trade
margin rates exacerbated the effects of rapidly changing prices. The next step was to emulate Goldilocks
and the Three Bears in search of some formula that seemed "just right." The closest to this proved to be
using a margin rate calculated as the aveftrge of the given year's rates and the base year's rates from the

current price tables. The two principal criteria by which different approaches were evaluated were
reasonable output measures for the trade industries and an implicit price at purchasers' values that most

closely approximated observed purchasers' prices.

The implicit price at purchasers' value is calculated in the CSNA lnput-Outpr"rt Tables as follows:
(i) approximate basic values are deflated using product price index; (ii) constant price transport and ta<
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margins are calculated using base year's rates; (iii) trade margins are deflated using the average of the
current year's and base year's rates; (iv) sum the above three components to arrive at deflated purchaser
price value; (v) divide current price counterpart of the above by (iv), which gives implicit purchaser price;

(vi) compare this with recorded purchaser price index such as Consumer Price lndex. lf the implicit
purchaser price approximates the recorded purchaser price, we feel just as happy as Goldilocks was.

The above method of using the average of the two rates has been used for most of the commodities

in the lnput-Output Tables since 1971. The results are embedded in our published series. Stillthere is a
nagging feeling of uneasiness. This is one area which needs to be further investigated both nationally and
internationally, all the more so because trade industries contribute a rather significant part of total GDP. One

fourth of GDP within the business services sector of the Canadian economy is contributed by the trade
industries and their share may be similar in other internationally advanced economies.

Conceptually unsatislactory
ln the case of an individual good or service, value is expressed as the product of price multiplied
by quantity. Quantities are measured in physical units. The quantities may be expressed simply in numbers

of items or in graduated units of length, volume or weight. "lt is imoerative that the phvsical unit should be
identifiable. Otherwise, the concept of price is meaningless (U.[LU!a!Ua!, p. 12)." However, there are several
rather important industries in the business services sector which do not possess

physical

unit.

a clearly identifiable

These include Finance, lnsurance industries, rental of data processing and activities

connected with gambling (such as lotteries and race tracks).

(D

Monetary and Financial lnstitutions

Monetary and financial institutions provide a variety of services some of which are specifically
charged. They include commissions, charges on cheques, etc. There is a fee and the current revenues are
estimated based on transactions which involve a number of physical units. The concept of output is clear

and in principle output is deflatable. At times these services are bundled into a single product which has
no identifiable measure of physical units. Moreover, the gross or.rtput of banks as defined in the SNA also
includes imputed services which are not directly charged. These equal revenues from interest received from

loans less interest paid on deposits. Accordingly, the SNA defined current price GDP of banks (with the
above imputation for gross output) remains the same as recorded in the bank books. However, the issue
is how to deflate such services when there is no identifiable unit of measurement.
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ln view of the indirect charging for (imputed) services and the bundling of seruices, it is sometimes

suggested that the best way to obtain information on the content of bundles and to delineate additional
product detail is to examine the cost structure of the industry. This should help to compute relative prices
and detailed weights for some such seruices. The forthcoming UN commodity classification, called Central

Product Classification (GPC) has listed several financial intermediation seruices. lf current revenues and
expenses broken down by each of the CPC categories could be collected and the relative prices computed,

it might be possible to approximate a measure of real output. However, the success of this approach
depends on solving the conceptual problem of how to allocate profits to each of the many seruices provided

by banks. Withorlt allocation of profit, the components ol gross outpLrt are not exhausted.

The UN Manual (p. 92) recommended another approach to improve upon the input measures:
"Although

it may not be possible to obtain a sufficiently comprehensive range of indicators to give

an

adequate coverage of the entire field of banking, selective and detailed case studies of labour productivity
in certain areas of banking seem a promising line of investigation and to offer the prospect of improving on

input measures which make no allowance whatsoever for increased productivity." The UN suggestion has
not been followed in the CSNA work program primarily because such detailed and selective studies of labour

productivity are time consuming, costly and very problematic. The UN Manual makes an identical
suggestion for insurance output and it has not been followed for the same reasons as those for banking.

It is quite possible and appropriate that we collectively (i.e. all participating organizations/countries
of the Voorburg Group) formulate terms of reference of selective studies for both banking and insurance

industries and then distribute them by organization/country. We are aware that another country's
productivity study may be inappropriate for incorporation into the national program. However, out of this

might emerge a common approach which is cost effective and which adds to our knowledge of this
important, growing and increasingly internationalized sector of our economies.

The Canadian SNA practice to deflate imputed bank seruices for the annual program ls to obtain
details on various kinds of loans and on their respective interest rates as well as details on the various kinds
of deposits and on their interest rates. This is followed by an attempt to match as closely as possible each

category of loan with a "corresponding" deposit category. The difference between the deposit rates and the
loan rate is estimated to be the margin that the financial institutions charge and in principle these should
be equal to the measurement of imputed services of banks. For current years the base year margin rates
are applied to the corresponding volume of loans by category to measure the deflated output of imputed

services. The uneasiness with this practice derives from the fact that the calculated labour productivity
measures are volatile. Sometimes they do not correspond to common sense obseryations in the market.

I
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(ii)

lnsurance lndustries

lnsurance industries share some of the same problems as financial institutions. The

current$A

convention is to set the value of the service produced for property and casualty insurance as the ditference
between claims and premiums. However, the level of premiums is probably established so as to take into

account the investment income earned on the policy reserves of the insurer. Moreover, the present SNA
defined value of insurance output does not have an identifiable un'rt of measurement.

The CSNA practice is to deflate both the premium income of life insurance and the premium income

of property and automobile insurance by the Consumer Price lndex (CP!) and to extrapolate the base
premium income of accident and sickness insurance by the number of persons covered. The labour
productivity measures resulting from the above calculations are as volatile as those calculated for the finance
industries.

(iii)

Data Processing Seruices

Data processing services, similar to banking services are sold as 'bundles" or 'packages'without

identffiable physical units

of measurement. The underlying seruices are changing rapidly and are not

amenable to an easy solution. ln areas of data processing services, we have simply calculated implicit index

of inputs with all the weaknesses embedded into them.

(iv)

Lotteries and Race Tracks

The output of lottery business is measured as the difference between sales of lottery tickets and the

prizes. lt has no physical unit of measurement. ln the CSNA, the output is deflated by the overall CP! for
goods and services.

lndustries which are deflated by conceptually unsatisfactory methods make up about 15 percent of
GDP of business seruices sector of the Canadian economy, or about 6 percent of total-GDP in Canada.
They are primarily in the finance and insurance sector of the economy.

Overall Quality Assessment

The conceptual foundation for output measures of individual industries may be sound or weak, the

statistical foundation

of such

measures may be good

or weak, yet the national accounts must be
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comprehensive. An estimate must be made for each item that appears in an accounting system. The
system of national accounts could not be established in practice if h were restricted to those components
which were soundly based on accurately recorded facts. lnevitably, published statistics will include estimates

for which evidence is relatively weak. However, even a relatively weak series is strengthened after it is
analyzed, adjusted and generally put through the checks and balances of the national accounts.

lt

is,

nonetheless, the duty of statisticians to warn users of the weaknesses of the underlying statistics. After all,

the users must not (except at their own risk) draw substantial conclusions about the economy from
differences between components, or differences in the size of a given component between one period and

another if such differences may be due wholly or mainly to errors of measurement.

SNA estimates are synthetic. They use series based on random samples, universe collection,
projections based on circumstantial evidence plus adjustment for undercoverage, all constrained by the
checks and balances of the system. To date, we have notfound a way of summarizing the quality attributes

of the basic data and the quality of the resulting SNA estimates in an objective manner. lt is, however,
possible from knowledge of the data and concepts to form very rough and partly subjective judgements

about the range of reasonable doubt that should be attached to such estimates. Such quality ratings are
included in the appendix.

On a scale of 1 to 3, rating of 1 is most reliable. All service industries whose output measures are

conceptually unsatisfactory carry a rating of
substantial annual data carry the rating

3.

3.

ln addition, all seruice industries for which there is no

This sub-set includes industries which are not surveyed on a

regular basis even quinquennially. A rating of 1 is attached to those industries where the undercoverage is

minimal; very good commodity orltpLrt detail exists; and the intermediate inputs are well specified.
Furthermore,

to stay within the rating of

1, rhe deflators of the main outputs

or inputs of an industry are

based on price indices of commodities directly covered in a price survey or the deflators are constructed

from data on quantities and values from production surveys or other records in which the information is
adequate in coverage and detail. ln between the two ratings are all other industries. These carry the rating
2.

Concluding Remarks

We have listed four industries whose oLrtput measures are conceptually deficient. An ddditic,r.a
industries are listed which have a poor statistical base for the annual measures. These eight inC-s:' :-i
SNA lndustry Code 137 Banks, Credit Unions and Other Deposit lnstitutions; l39lnsurance

Other Business Services lndustries (lncluding Data Processing); 150 Other Amusemen:

': -'

i':

l":-s:-=-. --

a^:

:;:':,:

--

:
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Services (lncluding Lotteries and Race Tracks);

124

Taxicab lndustry;

tz6

Highway and Bridge

Maintenance; 141 Owner Occupied Dwellings; and 145 Educational Service lndustries. The first four are

conceptually deficient and the last four are statistically deficient. Other countries with similar structure to
Canada may have an almost identical list.

Trade industries are also deficient in many countries, but the Canadian practice may contribute to

an improvement on the current condition. lssues relating to rebasing and double deflation need to be
readdressed and again here the Canadian practice might be worth considering. The Canadian practice for
deflating banking imputed services, though deficient, might be an improvement over the recommendations

included in the 1979 UN Manual.
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APPEXDIX A

Constant Price

(Doubte

GDP

for Arnrat Benchmarks,
Indrstries, Canada

Business Services

deftation is the method used throughout)
Overa I I

CSNA
I

rdust ry
Code

118
1',t9

CSNA

Air

tndustry Titte

Transport & Services IncidentaI

Raitray Transport & Ret. Services
Passengers
Frei ght

120

!,ater Transport & Ret. Services
Frei ght

IncidentaI Services

't21

Truck Transport Industries
Frei ght

1?2
123

124
1?5

Brief Description of
Principat DefIators

Urban Transit System Industry
Interurban & RuraI Transit Systems

Taxicab Irdustry
other Transport & Serv. to Transp.

Passenger Kitometres by ctass

Quatity
Assessment

1

2

Consrmer

Price

Index

Rate per ton ki lometre

Freight rate indexes
Base Year rates

?

2

Rate per ton ki lometre
Consurer Price Index

I

ConsLrrer

2

Price IMex
Consmer Price lrdex

3
2

Other Transport
School Bus
Chartened Buses

consuner Price lndex
Consuner

Price

Index

Consuner

Price

Index

Services Incidentat
Park i ng

Travet Agencies
Freight Forrarders
Highway & Bridge Maintenance Ind.

1?6
127

Pipet ine Transport Irdustries

128

Storage & tJarehousing Industries

consuner Price Index

Truck Transportation Def tator
Truck Transport Price Index

Votume Indexes of Goods
Transported & Base Year Rate

3
2
2

Storage

Votune Indexes by Type of Grain
ard Type of Etevator & Base

ua rehous i ng

Rent Deftator

Year Rates
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- cmtinrcd

csllA
I

ndustry
CSNA

Code

't29

Industry Titte

Tetecormunication Broadcasti n9 Ind.

Advertising

Rates

136

Ietecormunication Carriers & Other
PostaI Service Irdustry

Llhotesate Trade Irdustries
l,iargins
Retai I Trade InCustries
l,larg i ns

137

Automobite Repairs
Banks, Credit Unior, & oth. Dep. lnst
Banks

138

Credit Unions, etc.
Trust, other Finance & ReaI Estate
lmputed Interest - ilon-Banks
Stock and Bond Comissions
ReaI Estate Conmissions

Rents
't39

-

Residential and Other

Non-

L

i

2

Price Index
Votume Indicators

Automobi Ie

Accident and Sickness
Govt. Royatties on ilat. Resources
Owner Occupied Dwet tings

2
2
?

Volune Indicators
Average

of

Base and Current Year

Average

of

Base and Current Year

Rates
Constmer

2

Price

Index
3

Deftated Bank Loans & Base Year
Gross ilargin Rate by Category
Bank Deftator
2

Bank Deftator
Base Year Cormission Rates

&

Deftated Vatue of Stocks Traded

Base Year Conmission Rate &
Deftated Sates
Base Year Rent & Index of Stock

of

Dwettings
3

Deftated Premium Income

-

CPI

Deftated Premiun Income

-

CPI

fe

Property and

141

Auatity
Assessment

Prime Time Advertising

Insurance Industries

Life

140

for

Overat I

ConsLmer

Cabt e
130
131
135

Brief Description of
PrincipaI Deftators

llwber of Persons

Covered

Base Year Rate & Deftated Gross

2

0utput
Index of Stock of Dwettings aM
Base Year Imputed Rent

3
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continued
overat

CSNA
I

ndust

ry

Code

CSNA

Brief Description of
PrincipaI DefIators

Industry Titte

142

Other Business Service Industries
RentaI of Data Processing Equip
Misce[ [aneous Business Se rvi ces

143

Professionat Business Services

lmpticit Price Index of Inputs
Index of Average tJeekty Earnings
Output

Lega t

Activity & Base

Assessrnent

3
2

Year

Fees

Accountsnts
Arch i
Eng i

141

14'

tects

neers

Advertising Services

Print

l,ledia

Radio and Television
Educationat Service Industries

Private

Schoots

Index of Average lleekty Earnings
Index of Average Lleekty Earnings
Index of Average Lleekty Earnings
2

Advertising Rates Per Line
Prime Time Rates

Inpticit Price
Expenditures

Other Education and CutturaI
146

Servi ces
Hospi ta I s

147

Other Heatth Services
Doctors

Consuner

Price

3

Index

of

Operating

of Universities
Index

Index

of

Index

of ProvinciaI

Erptoyment

2
2

Goverffnent

Refiuneration Rates
Denti sts

Speciat Care Faci I i ties

Consuner

Index

of

Price

Index

Eflptoynent Appl.ied to

Hospitat Labour
148

Price

Index

Meats

Consuner
Consuner

Index
Index

Service llargin on AtcohoIic

Price
Price

Index

Accormpdation
Beverages
149

Income

Consrmer

Other Heatth Care
Accompdation & Food Service lnd.

llotion Picture & Video Irdustries
Exhibition

Production and Distribution

2

of Deftated Sates to Res'
taurants and Hotets & Base

Year J,largin
?

consurcr Price Index
Consmer Price Index

I

Quatity

-r
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cdrtilr.Ed
0vera [ [

CSNA
I

rdust ry
CSl,lA

Code

150

151

152

153
154

Brief Description of
PrincipaI Deftators

Industry Titl.e

Other Arrusement & Recreational Serv.

3

Iheatre
Sports and Recreation

Consuner Price

Race Track and Gambting

Attendance

Consumer

Price

Lotter i es
Laundries & Cteaners
Other PersonaI Services
Barbers and Beauty Satons
Funeral Services

Consuner Price
Consuner Price

Day Care Centres
Photographers

consuner

Consuner

of

lrlisc. Service Industries
Consuner

Rentat

of Office Equipnnt

Services to Bui tding
Drettings
RentaI
RentaI

and

of Automobites and Trucks
of Other tlachinery and

Equi pnent

I
I

ndex
ndex

I

ndex
ndex

I

Price Index

trplicit Price
lndex

Repair Services

Quatity
Assessment

Index

2

for

2

Inputs

price lndex
Average Lleekty Earnings
Price Indexes and

Indexes of Average lleekty
Earnings

Price lndex for ilachinery

and

EquitrIlent for Comercia[ Sector
Index of Average }leekty Earnings

of Janitors

Consrmer

Price Index

lilachinery and Equipnent Price
Index

2
2
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