CANADA AND
"THE INFORMATION ECONOMY"

an overview paper
prepared for

The Department of Communications
Government of Canada

prepared by

Canadian Economic Services, Ltd.
Services Economiques du Canada, Ltée.

July, 1977

P
93
C65




F’&:vy""n—;’:nnmﬁ-

lnduq(rvT,anodngcﬂ
leras'_v Queean

| ‘ i
F; ;g 3EE 2 0 1909 [ T

|

| B'tl)nvdl.ls?rie Canacig ]
\) | LeciBlioheque  Guesy |
5 ‘ =7 um:::uv:nr.niz:::::ﬂ:l‘c:i‘ "

\‘BOM\EUNIBATl{)ﬂfsm.«h"ﬁ‘f-ﬂi’[}h

Y

CANADIAN ECONOMIC SERVICES, LTD.
N
//

~LLBRARY = BistioTiguE

<SERVICES ECONOMIQUES DU CANADA, LTEE.




-

—

ey,

I i
7 Z?d“°“yc,o§:§*vwmq
( lbrary Queen ;
i f
§ -JUL 2 I .
| 0 1998 l
§ Inciyg ¢
'7 F\‘h iog ;\ lrie Canagig

'H{AC N
}Lle (gf I(:‘an f

. CANADA AND o
"THE INFORMATION ECONOMY"

an overview paper
prepared for.

-

The " Department of Communlcatlons
Government of Canadey/ S

prepared by

Canadian Economic Services, Ltd. o {
Services Economiques du Canada, Lté&e. : |

July, 1877

ﬁu\‘umm\ﬂm G MIABY

&
a
¥

LERARY s%mww&\

ot it



PREFACE

This study was prepared for the Department of
Communic;tions, Government of Canada. It preSents a brief
overview of information issues as they'felate to the |
Canadian economy. Particular emphasis is placea on the
concept of "information accéunting“»as dgvéloped by such

economists as Machlup and Porat. Possible Canadian

research priorities are discussed.
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I. INTRODUCTION

The information economy is deflned as that sector
of the economy 1nvolved in the production and distribution of
knowledge. The sector includes research and development, data
gathering and'processing (e.g. as by computers), and all
forms of cemmunication.A Information goods, such as typeﬁriters
apd telephones, are goode‘which are directly used in these |
processes. |

6neAdoesn't need to be an economisﬁ to know that.

Canada's information econony has grown rapidly in the past

"~ decade. 'Five or six years ago, pocket calculators were

curiosities used only by a few engineers and university
profeseors. Today, they are routinely used by high schoo1
students.e similarly, colour televisions have‘becoﬁe L
commonplace and even small businesses often haﬁe compﬁterized
cash registers; Table 1 gives some sampie indicators.of.
gfow£h in the information sectof. |

The seetor has attracted incfeasing interest from
researchers in the social sciences. Chapter 2 of this study
describes some of the exisﬁing literature. Particular
emphasis is given to the thesis of Marc Porat, in which he

constructs an information sector for the U.S. national

accounts.




TABLE 1

The Growth of the Information Economy in Canada:
Some Selected Indicators

" - Average rate
1971 1976 of annual growth

(per cent)

Real Gross National Product 94.1 ll6.1 4.3
{billions of 1971 dollars) 4

Real Domestic Product, 100 150.1 8.5
Communication - Industry :
(;97l=100) ‘

Real Domestic Product, 100 ~128.3 5.1

Financial Insurance and
' . Real Estate (1971=100)

.Real Domestic Product) ' : 100 133.0 i 5.9
Services to Business ' ‘
Management (1971=100)

Number of Black-and-White 524 | 505 -0.7
Televisions Sold in Canada : :
(thousands)

Number of Colour Televisions 525 979 - 13.3
'~ S0ld in Canada (thousands) :

. Number of Federal Government 401 576 7.5
Employees (thousands)

Number of Employees, All 998 1,166 | 3.2
Levels of Government o -
(thousands)

Number of Telephone Receivers‘_ 10.3 12.8 4.4

(millions)

1 as of april, 1976

Source: Statistics Canada
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.This thesis is the focal point for a research program
being.proposed by the Organization of Economic Co-operation

and Development. It is suggested that each country extract

~data on the information sector from its own national accounts

and labour statistics. The methodology would be co-ordinated
through the OECD to allow for international comparability.
Chapter 3 offers some comments on this proposal

and discusses its merit and feasibility in the Canadian context.

- The emphasié of this chapter is on the conceptual problems

involved in the proposed exercise. Chapter 4 presents the

- conclusions of the report.




-II. THE LITERATURE

Early economists had generally ignored information
iseues by assuminj,perfeot information and homogeneous products.
The result was often theoretical support for laissez—faire
policies.
| However, Lange and7Lerner showed that‘nnder these
same assumptions, central planning was as efficient as |
laissez~-faire. F. A. Hayek's counter to this position was -
probably tne first clear articulation of the importance of
informatlon in the economy [ 4] ‘

~ Hayek argued that the "economic problem of soc1ety
is a problem of the utilization of knowledge not given to
‘anyone in its totality".[4 ; p. 519] The policy question
was whether it was eoOnomic for the central planning agendy
to collect and use all the information needed for all the
decisions in the economy.
| ) Therefore, information is much more_than a consumption
good. It is a prerequieite for thelplanning process.

As the planning units of ouf society (i.e._governments,
corporations) become larger and more complex, the importance
of information also increases. |

A slightly different position was advanced by

Stigler.[ll] He argued that althongh there are seldom

lSquare brackets refer to the reference number in the
bibliography.
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ownership rights over informafion, each ageht can only obtéin
relevant information by incurring the costs of search. He

uses an example where the usual one-price-in-market asSumptioh

-

‘ié replaced by a frequency distribution of prices. Therefore,

buyers who canvass more than one seller gave ménéy as
they are likely to encounter lower prices. Searchrcontinues
until the marginal coSt.of search is equated to its expeéted‘
marginal return. i
The.implied cohclusion is that information is a
natural market function. As markets, technologiesiand
consumption patterns become more complex, it is éxpectedAthat
the markét for information will also expand. |
Unlike these first two contributions, the remaining .
literature diséussed here is not framed in conventional .

economic theory. .There are two broad ¢ategories.\ The first

is theoretical, including contributions by Bell, Druckexr and

‘Parker. These approaches focus on the qualitative changes in

our sociéty due to fhe‘new technolégies in information
production and distribution. ' There is alsé emphasis on the
policy aspeéts of these changes. The second approach, due
to Machlup and Porat, attempts to quantify the information .

sector in order to develbp data for the discussion of

information and technology issues.
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‘determined by the state of technology, Bell angedAfhat the

' Marshall McLuhan was one of the first to suggest
that eiectronic communication was causing a basic structural
change in our soeiety. ‘Because any single individuel now
had the potential to c¢ommunicate ﬁery rapidly with distant

places, the earth was now "smaller" -- i.e. a "global village".

Daniel Bell [ 1] and Peter Drucker [3 ] explored the

social and economic implications of McLuhan's ideas. Bell

compared the revolution in information technology (i.e. the

development of radio, television and microwave broadcasting,

satellite technology and computers) to the industrial

" revolution (i.e. the development of the steam engine).

Drawing on Marx's.thesis that social structure was essentially

"information revolution" would also heve profound effects;bn
‘society. According to Bell, the develOped nations are now
enterlng a new-phase -- a "post-industrial sec;ety" -- where
the most lmportant economic activity is the productlon and

dlstrlbutlon of knowledge.

To quote -Bell, "Post-lndustrlal soc1ety is’
organlzed around knowledge, for the purpose of social control
and the directing of innovation and change; and this in turn

gives rise to new social relationships and new structures

which have to be managed politically."[ 1; p. 20] Note his .
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emphasis on the policy aspects of this basic social chanée.
‘uﬁell continues that society will need to promote.
a new intellectual technology ﬁo manage such é compleg_world;
The constraint will be theoretical rather than eméiricgl
knowiedge (as the storage and manipulation of data can be
handled by computer)._ According to Bell, the community must
replace simple intuitive judgments with problem-solving rules
("algorithms") in order to achieve efficient social control.
Peter Drucker [ 3] concentrates on the actual

econonic value of knowledge. He views knowledge as the

primary industry and the crucial resource of the economy; As

does Bell, he afgues that knowledge is the foundation for
ski;l as it substitutes systematic learning for eprsufe to.
expefience. ‘Moreover, the increase in knowledge is the mdst
important.factor.behind economic growth.

There are'several»implicatiéns of‘the’growing
impoftance of knowledge in our society. Firstly, there'are-1

telatively more knowledge workers and they are tending to

‘work longer hours, while non-knowledge workers experience
more leisure. Secondly, specialization has led to group |
research, with the result £hat knowledge_opportunities exist
primarily in large o;ganizations; This haé been a cause of

the formation of larger and larger economic institutions
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(e.g. corporations, governments) within bur,society. Finally,

because of the great increase in life span, workers in all

 occupations are acquiring more and more formal knowledge .

(i.e. education). For example, a sales position which today

may be filled by a university graduate would probably have

been filled fifty years ago by someone without a high school

Drucker, like Bell, concludes that effective manage=

ment of our new "information society" has still not been

achieved. Because knowledge is a kind of economic power,

- this may be impossible unless a technology (both scientific’

~and social) is developed to allow equal access to information

for all.2

Boﬁh.Hirschléiffer énd Pérker examined:these saﬁe'_
issues as specific economic problems. Hirschleiffer [ 51 firéi-
'categorizes the modes of behavioufvtdibe explainea. These .
cate&ories are listed in Table 2.

The possessor can benefit by the private use of the

information or he may sell it to others. Correspondingly, the

seeker may produce information or purchase it from someone else.

‘gFor example, corporaﬁions use research to obtain economic .
power. But if all research were government-sponsored,
could we expect it to remain free of government manipulation?
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POSSESSORS OF INFORMATION

TABLE 2

Information~Involved Modes of Behaviour

1.

2.

SEEKER OF INFORMATION

PRIVATE USE - 1. PRODUCTION

saLg 2. pucmise.

GRATUITOUS DISSEMINATION 3. MONITORING
("pushing") ) ‘

DECEPTION /AUTHENTICATION 4. EVALUATION = '

Source: Adapted from.J. Hirschleiffer [5].
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. The possessor may also disseminate some types of information

(such as advertising) at a zero price (and, in fact, may incur
some costs to do so0). Because of the realizatioh that the

possessor has an underlying motivation, the seeker counters

by monitoring the information.
The final possibility is the possibility of déception.

This leads to the counter-activity of evaluation by the seeker,

which in turn, leads to authenﬁication‘(e,g..guarantees,

warrantees) by the possessor.

_ Hirschleiffer further categorizes the economically signifi-
cant attributes of information (seé Table 3). - Certainty refers to
the accuracy and believability of the information. The extent

of diffusion affects the scarcity value Qf information.

‘~ApplicabilityArefers to the number of sgents-who can use the

information. The content refers to the ac£ua1 message or
vmessages within the information. Finally, there are various
Vdegrees of relevance ts potential decisions to be taken by
the sgent.

' After categorizing the types of information-invslved
behaviour, Hirschleiffer discusses areas withih the topic

where traditional market structures ﬁay not be appropriate.

The issues he mentions include:
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TABLE 3

 Economically Significant Information Attributes -

l. Certainty

2. Diffusion

3.'.Applicability: particular vs. general
4. Content ‘ |

5. Decision -=- relevance

Source:

Adapted-from Hirschleiffer [ 5].

(a)

j'(b)

(c)

»

the under-investment issue -- there may be under-
investment in new technological ideas because of
imperfections in the patent system and the 1nherent
risk involved in invention;

the disclosure problem -- if information is only
of value to one agent, there is an unavoidable
monopsony in the market. However, if it

~is of value to several agents, it may be

impossible for the producer to prevent transfer
after having sold the information to one buyer;

the quality problem -- buyers may not be able to
obtain accurate information about the quality of
the commodities they wish to buy.
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Parker [ 8]Asuggests a very broad role for policy
in the information sector. To gquote one of his articles,
"Pollcy analy515 should begin, however, with the. soc1al
problems and aims that need urgent attention, and both the
technology and institptions controlling the technology should
be structured to accomplish long-term objectives."[ 8; p; 41

He also envisions an even more important role

for' the informational sector itself. Like the Club of Rome,

"he emphasizes the limitations to the world‘'s supply of raw

materials. However, Parker argues that economic growth .

can contlnue as there is no such llmltatlon on technology.
The task of pollcy in the information sector is to control
the development ofAsﬁch technology for the achievement of

social goals. . o S o
Mote specifically; Parker suggests that consumption

pattern; will shift réiatively towards goods that-are
technology;intensive (such as televisions) an& away from
goods that are intensive in raw materials (such as automobiles).
Like Hiréchleiffer, he lists some ecbnomic probléms associated
with the information.Sector but goes further by aséertipg
that the competitive system cannot cope with these pressures.

| Parker argues that the existing legal basis for

‘the information sector (e.q. patents, copyrights, privacy
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laws) isealready non-competitive and that the rising importance

of technology will reinforce this tendency. As it is socially

'inefficient for information to be appropriated by one

individual (as it can be transferred with virtually zero marginal
cost) , Parker maintains that co-operative rather than competitive
strategies.are more appropriate to the information sector.
Moreover, "as the cost of the matter-energy component of

information... continues to decline relative to'the_cost

'(primarily intellectual labour) of providing the information

.itself, the competitive marketplace will become 1ess and less

effective as an effic1ent allocation of investment resources".[8 ;p.11l]
The theorists had no concise empirical framework

which could be used to measure or test the concepts; For

' example, Bell was forced to use a wide spectrum of indicators

such as the number of scientiflc periodicals published and the
number of books in Yale S llbrary. . : | i

_ Although these data are often interesting (e.g. see
Charts 1 and 2), the wide variety of data can be confusing-
and even contradictory. For this reason, Machlup [ 6] pioneered
the use of the national accounts as a basic framework for
analysis. After defining and securing markets for education,
research and development, communications media and information

services, he eventually concluded that information industries

-accounted for 29 per cent of United States' GNP and employed
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31 per cent of the work force. ‘

'§7Machlup also madevconeeptual contributions:to the
study of information. Most important was probably his
classification of knowledge into: (l) practical knowledge,:
(2) intellectual knowleage; (3) part—tlme knowledge,

(4) spiritual knowledge; (5) unwanted knowledge. Implicit
is thet different types of knowledge have different values
and that the value will not always be reflected by the
market price.

Porat refined Machlup's work, developing more cempleX'

_and detailed calculations. He also used the wider concepts

- of information suggested by Bell and others. He concludes

_that the information ‘sector comprises about 46 per Cenﬁ of

the United States GNP and accounts for about 50 per cent.of _

the civilian labour force. Because his the51s is the focal |

point of the research program proposed bylthe OECD, the fol;ow;ng

few paragraphs%examine it in more detail.[QI A )
Porat first describes the pollcy-relevance of the

1nformatlon sector as a justlflcatlon for this klnd of work

’ Draw1ng on many of the authors reviewed here, his 1lSt of -

issues includes: (a) the tendency of 1mperfect information
to shift the bargaining power in favour of the firm; 12£g;§

(b) vertical integration as a method for firms to economize



-deficiency (i.e. "search" unemployment);. (d) advertising; |/
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on information; (c) unemployment as an informational - ﬂ~é

(e) under-production of information because of its public

.goods aspects; (f) bureaucracies; and (g) the effects of

information on international trade.

‘The next step was to divide the information sector

‘into two subsectors. The primary information sector includes

all industries which produce ihfofmation machines or sell
information services on (established) markets.A It includes
all private sector industries which pfoduce and sell
informaéion or the service of distributing information, as
well as the iisk"management industries (i.e. ihsurance

companies), the search and cCo-ordination industries

- (i.e. advertising), the industries which process information

or manufacture information goods, government estimates that

have direct private sector analogs such as education or the.

post office and support facilities such as office and education

buildings. This sector contributes about 25 per cent of

GNP,'according to Porat's estimates.

The public bureaucracy includes all the planning

and co-ordinating functions of all levels bf_government,
excépt for those with direct private sector analogs. The

private bureaucracy is that portion of every non-information




firm which engages in purely information activities. Together,

the two bureaucracies comprise the secondary information sector.

Pora£ then measured the size of the primaryﬁ
information sectors in a national accounting fremework.v Much
of the work was relatively straightforward extréction from
the existing‘national accounts, but there were several
industries where fairly difficult allocations had to be made.
Some illustrative examples'of such allocations are given
including (per cent allocation of output to information sector
in parentheses) banks (81 per cent), phyeicians offices
(51 per“qent), real estate (21 per cent) and construction
(15 per cent). He calculated a time series for national

income originating in the time serieS‘for'l929~1974.

Porat also calculated the number of information
workers, or those whose occupatlons are prlmarlly engaged 1n
the production and dlstrlbutlon of knowledge. He Produced |
‘a.time series (with projections) for the period 1860 to 1980.
He also disaggregatea'the totallemployee compensation given
to both information ﬁorkers and non-lnformaiion workers into

108.industries. ' He used this latter calculation in measuring

the size of the publlc and prlvate bureaucracies, and thus

the secondary information sector.

Input-output matrices for both the prlmary and

secondary information sectors were also derived. He
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‘performed a series of policy experiments with these matrices.

He concluded his work with a general discussion of.poliqyi
and fhe information sector.

To summarize, this section has described some of the
key contributions to the literature on the infofmation
economy . Hayek argﬁed that the chiefvadvantage of the
competitive system was its économy in £he distribution of
information. Stigler studied thé‘respdnse of the private market
to informational needs. Bell, Drucker, Parker and Hirschleiffer
emphasiged the problems with the competitive market becaqse
of the publiq—good aspects of information. The fifst three
also maintained that the development of new technology in

the information sector was Eausing a fundamental change in

our social structure -- the coming of a post~industrial

sbciety: Finally, Machlup and Porat studied the information
sector of the United States within the framework of the
national accounts. The most current and detailed empirical

study is Porat's thesis, The Information Economy.
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IIT. INFORMATION ISSUES AND CANADA

- The Porat thesis is a very interesting and
informative piece of work. This ghapter considers the task
of performing similar calculations for the Canadian ecohomy.
The first section reviews £he Porat. Approach; the second

comments on other approaches.

The Porat Approach

As noted, Porat made seven major types of calculations:
(a) the size of the primary information sector; (b) the time
series for national income, 1929-1977; (c) the number of

information workers; (d) a time series for the number of

A:information workers, 1860-1980; (e) a disaggregation of

. employee compensation by industry; (£) the size of the

secondary information sector; (g) inpuﬁ-duﬁput matrices for
both primary and secbndary~information sectors. The follow-
ing discusses these calculations in a Canadian context. -
The size of the primary infofmation sector is
probably best measured using the existing input-output
matrices of the structure of the economy by industry. These
are published every five years and £he latest is available
for 1971. The growth of the sector between these fi&e-year
intervals is probabiy best measured using the indexes of real

domestid product (RDP), as these are disaggregated by industry.
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Somé additional information could be obtained from the
expenditure side of the national income accounts. Real
domestic pfoduct is a "constant dollar" measure of produétion~
within the boundaries of Canada, by'either residents or
non~residents. In contrast, Gross National Proauct can be
measured in either constant oi current dollars and includeé
any output attributable to a resident‘of Canada, whether

that output originates inside or outside of Canada;

There are also several other sources of data. A
sampling of some of the morevrelevant Staﬁistics Canada
publications is included in Table 4.

A possible problem is that Porat used current dollar
terms while Real Domestic Product is in constant dollars. .

It &ould probably not be difficult to célcglate current -
dollar estimates based on the-RDP, although it might still be
argued that constént-dollér eétimates would be more appropriate.
In any case, it makes little difference if the purpose is |

only to analyze changes in the composition of output.

As RDP estimates have been published since 1935,
it is probable that an information sector time series back
to at least that time, could be constructed. However, it |
apﬁears'that Porat did not change his allobation basis for:

the information component of each industry from year to
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TABLE 4

Selected Statistics Canada Publications on the Information Sector

1977

Latest Informationl

56-204

: Publication
Topic Number Available Description
Appliances and 43-004 April, 1977 Radio and telévision.
"Equipment : o - receiving sets
43-205 1974 Mandfacturers of
: household radio and
television receivers
43-206 1974 Communications
' ‘ equipment manufactur-
ers
63-222 ‘1974 Computer service
industry
.cOmmunications- 56-001 June, 1977 Communications serv1ce
. ' - bulletin :
56-002 .April, 1977 Telephone statlstlcs,
: revenue, expendltures,
etc.
56-201 1975 Telecommunications
' statistics
56-202 1975 Telephone statistics:
' preliminary report on .
large telephone
systems
56-203 1975 ATelephone;statistics
1974 Radio and television

broadcasting -
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TABLE 4 (continued)

Selected Statistics Canada Publications on the Informaﬁion Sector

47-004

Publication Latest Information ,
Topic : Number ~ Available Description
Communications 56-205 1974 Cable television
- (concluded)
Education 81-001 1974 Service bulletin:
' education, science
and culture division
81-208 1973-74 Financial statistics
of education
81-212 1974-75 University financial
' ) statistics '
81-220 1976-177 ‘Advance -statistics of
‘ education
Libraries 81-205 1973 Public libraries in
Canada
81~-206 1972 University and college
» libraries in Canada
Motion Pictures 63-206 1975 Motion picture
and Recording production
63-207 1975 Motion picture theatre:
_ and film distributors
April, 1977 Phonograph records

and pre-recorded tdpes
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TABLE 4 (concluded)

Selected Statistics Canada Publications on the Information Sector

1977

Publication Latest Information1 '
Topic Number Available Description

~ Religious 61-211 11974-75 Selected financial

Organigzations : statistics of
religious organizations

Research . 13-202 1975-77 ~ Federal government
. activities in the
natural sciences

13-203 1974-76 Industrial research
' " . and developnent
. expenditures in Canada

13-205 : 1975-77 - . Federal government
- activities in the
- _ : human sciences

13-209 ' 1975 Expenditures of
' - provincial non-~profit
industrial research
institutes

13-403 1963-73 Research and develop- ..
» ment expenditures in
Canada - ' }

13-404 1273 Expenditures on
~ ' scientific activities
by non-profit
organizations

Signs and Displays 47-209 ‘ 1974 ’Signs and displays
: ~ industry

1 period for which latest information is available, as of July 20, 1977

Source: Statistics Canada
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year when constructing his time series. 1In view of the vast

structural changes in most industries over this period, this
would_appear to be a serious weakness in his work; On the
other hand, such allocation procedures would be very difficult
for the 1930's and 1940's. It is suggested that a shorter
time series over a more recent period might be more appropriate.
The estimates of the size and growth of the
information sector based on the input/output matrices and
theARDP indexes would probably be adequate for most purposes.
However, to duplicate Porat's results for Canada would require
the coné;ruétion of an information sector in the income and

expenditure accounts (i.e. the "GNP" accounts). As the

expenditure data by industry of origin in the national accounts

" have not been developed in Canada to nearly the same degree

as in the United States, this task would nécessarily depend
on highiy arbitrary assumptioﬁs.

The various published categories of Real Domestic
Product are shown in Table 5. A similar breakup is available
for the input-output matrices. Those that could be put
into a primary information sector are marked with a star.
The remaining may have primary information components which

must be allocated. It can be seen that many difficult alloca-

tions are required.
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Census information provides the sort of dlsaggregatlon
by occupatlon required for calculatlng the nunmber of 1nforma—
tion workers. Estimates for non-census years could be,based ;
on.employment by industry, which is published regulariy. A L
similar technique could calculate employee compensation, and
the result could be used to calculate the size of the secondary |
information sector. |

Input-output matrices could be calculated for both

primary and secondary information sectors. However, policy

experiments with.such matrices would not likely be very

'.relevant, as the most- recent 1nput-output data for Canada is

for 1971. The structure of the information sector has changed
markedly since then. It is suggested that efforts_be
concentrated first on studying the size and growth of the?
sector up to 1971, with a relatively cbmplete set ef date.
Once the facts.are understood as well as possible for 1971,:
efforts could be made to update the 1nformatlon for use in
policy—making.

- The COnclusiOniis that the project isAfeasible,
especially if recent observetiOnS'are not reQuired, However,
because of data limitations, the results will depend on the
arbitrarydassumptions used. It should be remembered that

Porat was working with more timely and more detailed U.S.

3
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TABLE 5

Components of Real Domestic Product

r -
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s B Ta B B

REAL Dl)\lhnTlC PRUDL CT - PRODLIT INTE.

RIEUR REEL ... .vmuuneenens ceeetretieneeannsans
AGRICULTURE = AGRICULTURE _..eeiininnnne.
FORESTRY ~ FORETS. cveietinieiinnnnennnanns

FISHING AND TRAPPING — CHASSE ET PECRE.

MINES tincludinz millingy, QUARRIES AND OIL
WELLS = MINES v comzris brorazen,

- CARRIERES ET PUITS DE PETROLE. .......... ’
Metsl mines = Minis méu!l‘qun heeieiana aetesans

Placer gold and gold qu.mx minrs = Piacers
d'or ot mines de quartz auriizre ... .. ioouuae.

Jroo mines = Mines defer . ... .. ... .........

Other metal miines = Autrss mines métsl.
ligue ooeiiiiiiinnnenns sasssctasascsnncnensn

Mineral fords — Combustibles mizéeaus. ... .oooueol

Coal mines — Mines de charbon ..oovveiinnoann. ’

Crude priroleum und faturs) s industry -
lndusgx- du ptrole brut et du jaz
BRULA ... icaerarsicaccan secuasariies seivaan

Noa-metal mise teacept coal miness = Minws
noa mitalliques 1:aul mines de charboar. . ... ...,

Asbestos mines — Mines damiante. .o.oooninnne

MANUFACTURING INDUSTRIES - I.\'DL'S.TRXES
MANUFACTURIERES Looviiianeainnannans [P

Food and beveraze indusiries = Industrie 2:9
aliments &1 Lolss0one ivevavan esbeesssensatenans

" ‘Meat and poliry products industtiey = In-

. dustrie de 13 viande et e fa volaille.......... -

‘D:xr\ products industry = Industrie
BAIGERE ooeceeccunnencnanrsanncnsassasancen

Fiour and brrakiast cereal products i:\dw-‘
try - Meunerie et fubricstion de
ctreslm de able, o i, .

Feed inelustry — Fabrication daliments
POUr 188 3NIMMUN Lot iaaiiaieaaiie s
-B-:km products indy i = Boul Fe
et pinsmrie dlabrications ........ ereeemmanans

Beverage induatriss = Industrie dis
boissons

---------- teetemcensetmcaccacnranan

Distillerien = Distilleries o.ooivreniocnciaenn.
Breweries — Brasaeries ooooiiiiiiiiiinnias
Tohccn products industries = Industrie do

secesetsstsetanectetssasntaaseonatsnuse

Rubber and plasiics products industries =
Indusirie du houc et des produits e
matitre PlastiqUe o veciieneanncacannnan cenns

Rubber products indusiries — Industrie
. dey produits en caoutchous

Leather industries — Industrie du cuir
Textile indusiries = Indusirie textile .,
Koitting mills = Bonneterie .. ccovninvnecennnan

Cl?_ri\h‘m: mdu’tnﬂ bduum e .

Wood industries «= Industrie du Dois .....ccveeles .

Saumills, planing mills and shingle
mills « Scierim, atediers de rabotage
et usines de Mordraul .o iiiiiaen ceneaan

Veneer and plywood mills ~ Fabriques de
placagrs ¢t de contreplaquim........ . .... .es

Furniture and fisture indusirie = Indus
trie du meuble et des ariicies d'ameu-
Dlement............ seescsencegrocian rosannas

Puper and allied industries - Industsie cu
Prpier et activilés coaneses . ...... ceearemnanen

Pulp and papee mills = Ty
POPHTS L ivicannetan.n
* Printing. publishing and allie? industries ==

Inipeimerie, édition et actnitie
COMHIES i cvnncncanannane coseen care.imarean

Primary metal indusiries — Premiice transe
formation dix métaus ..., vemmacassanen

Iron and steel mills = Siderurgie ... . .......

Steel pipe and tube mills = Fabngm
tubes et tuysux datir . oo .o eceiacannacnan-

Smeiting and refining = Fonte ot ativuaze.. ...

Metal fabricating industries sexcest
machinery a mmyomnn squipmenst
industries) — Fabrication da produns an
métal (wauf machines ot équipement dr
tramsport)..... eedsasecevaverssonnas enavseccsa

Nad\u\wy xaéus!m- (except elactrical ma
chinery) = Fabrication de rachmes (saul
HectriqQUIe) . e eniiccacracercncccraacnaanaach

Transporhhoa qmpam( wdumn - Fadrie

Pt ... -

- Aircraft and aircraft parts monufac.
turers = I-‘abncmu d'adoroneis et da
pitces L. oaea. . .

Motor veiricle and trock body and trailss
manufacturers - Fabne:uu de \ehma.n
tomobiles et de carr de

camions et remorgues . ..... emavewemcesanann e
Motor vehicle parts and accessories,
. manufacl.unés - Fabntanu de prices ¢

Railroad rolling stock industzy = Fabris
cants de matériel ferrovuine roulant . . ceee.... .

" Shipbuilding and repsic — Conatruction €t

_ reparation de AEVHES..cc.ceneenn SR
Electrical productx industries — Fabrication ~
de produits éectriques . cocoee.. eccsvaneas cven

Mmufnclums of majer apdlisnces (ﬂm
* tric and non-electric) = Fabricants de
£ros appareils {lectriques o POAY.cecvananann

J Manufacturers of househoid radio and
- televivion recevers « Fabricants de
radioricepteurs ¢t de tilevinours
PHNAES cvcucenas cevae s

C reati PanulaCturers =
+ Fabricants dmtm: de télécom.

PUNKALION . e eransenveicnsanavecsos svesonnan

Manulacturers of electrical industriel
equipment — Fabnunu dmlml
Hectrique §

Non.metallie mineral products industries =
Fabricstion de prpduits mineraux poa

m&all»qtm............. ........ eoceceocncans .-
Cement f: - Fabek de
ciment.. cieeiierracocananen cmemace ——maneers
Concrete produsts maaufacturers «— Fadric
cants de produits am bitow .. oeoa. ... e anan
Ready-nrix concrete manufacturery = Fabeie

cants de beton prépwre .. ... csareamccannnns

Petrolewm and coal peoducts i
Fabrication dvpmdmu&xptrvlo-t du

T
Chemical and chemical prod inchaatries -

_ Indusirie chimique . .ooencecenne. cerecremanans

A
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. TABLE 5 (cont'd)
Components. of Real Domestic Product
l M—JM'M“J'*N A pharmacticals and ‘ # Education and related services = Enses
) msdicine & Tarricants 2 produnts . . Eiement 21 servicen annexes. ... ...
. sharmucvatigurs et de midkaments . ....... " . TTTmmmeSnieeer
4 . . Henlth and wellare services = Services
Paint and verzsh manefactuzers = Fabri. miediceux 2 sociaut ...
aris de prztoras e vernis T T T e as s nn mmeas et
l Manuisturers of >332 and claaning : “T.'l::::f."f Io.::r?.’ m:mm.- = -
tomppurdy — Fibricants de savon et de A S
: produila de retiondst oo, cetesesaniecanaann . . & Senvices 10 business Manigmment — Senvices *
- .\l:;:\ux'n.m-.ﬁ of x:guslrul chamicals = fourni~ aux entrepristm ... loniiaain e
abtrianis e produns chimques ersonal - persennels
' NACSTTHES o oo eevnneennennsnneenrnne cennnn Fer: services — Services
Accomrmodation and food services = Heber
i Aliscelianeous masuizcturing industries = Ine : gement et restauration ..oo..e....
. . Custfies ManuixTuriares dNersed . iiiaiieeas : SITTTTemaTosastes
PURLIC AIMINISTRATION AND DEFENCE -
CONSTRUCTION INDUSTRY = BATIMENT ET ADMINISTRATIO ; : CEENS
l TRAVAUX PUBLICE - -vomnvnunsaeranmsnsnsienens ) s N PUBLIQUE ET DEFZNSE ...
SPECIAL INDUS 3 JPINGS ~— 3 3
TRANSPORTATION, STORAGE AND COMMUNI FECIAL INDUSTRY GROUPINGS — AGREGATS
CATION — TRANSPIRTS, ENTREPOSACE ET
COMMUNICATIONS (o.iiiaenns taectmcasasrienn Index of industriat m u‘, de I»
. e produz'm industridlle . .o ....... cecammmcmcreen
Tnnswmm - Trasports co.vua. teessaasansians .
Real d ie lme '
Au' transport arad. :rvices incidental to air Produit- m&mr rﬁ-l sans lr;rxnlm ..... y
: WANIPHT = - Tracszorts seriems et zer- T T T T DA s mnnn 2 .
vices auxiliaires -a TrANSPOLs AEFIENS L iiain.n R Goodsproducing mdudnu - !r-d‘mn-
productrices de blems, . .oc.aneivnncnianrann PO
Railway traniport — Transpores ferroviaires. .. ...,
. Coods- ndustries oricul -
Bus transzort, itzmecbun and rural = Teane- : Wuw&ams de,m i .
pores interirsaing €t JUPSUX PAr ULOGAr ..ouvuys Ia.mulwn..............-................-.....
' . Urban trassit sysess - Rm de trane . Sﬂ\x'.m;nm‘ m;s - [od..m .
. potts urbai ........... veraetintnaans [RTRYEN productrices de JTVICHE . evaeccancrasmannaaneion
P:pehnt um.s;of‘ = Transporss par pipe - ' Comrl!mcn) industries — ladusiries comenere ’
lN ............... scaveaaan eeestecanasmaerns cialew.aon. . cstenanspeeasemymn cemavome cevesmmene
L Storage = Entteprsase.ieeieeeneas cretrvessenanens Commercial industries less .p;wxm _
. . . ' Indastries tales sans apricelturs .oy veu..
Grain einators — Si0s @ Fain ..., N
. . Noa-<commercial industries = Industries non
* Communicatizn = Communictions . ccveierecarsess . coOmmerttaled . coneen. dcemeeteeanrmemanaesmm——
' ELECTRIC_POWER, GAS AND WATER UTILL Nom-durabl factaring ind - =z
TIES = ENERGIE ELECTRIQUE, GAZ ET EAV . trits manufacturiéres de bres now d.:«h‘ vemeeed
"Electric power = Erargt ITrigue o ooveientinanne " Durable manufacturing indusiries <= Industriss ,
. . N sanufacturiéres de bient Gurables . cvquceenconeansn
Gas distritution — Dusntelica de gaz ........ -
TRADE - COMMERCE ........... tesemasmienanns . )
WHOLESALE T#ADZ - CD\I\IERCE D° GRO3 . -
Wholesale merchants — Grossistes. ...e.eenss cavee ' ' o o

RETAIL TRADE — COMMERCE DE DETALL ...,
Food stores = Mazasics d'alimentation ...........

Ceneral merchandise 120ees = Magasing de
marchandises CrerMm .c...iceuiiitiicinancnies

Deperiment siorse — Grands magzasins

Other Zeneral rrrsusdise stor —
Autres magasice ce marchandives
diversts. .o.oviveennennan esseascncsvesnses .

Aotor vehicle dialers — Drtaillams en
véhicules autoretides (...... teeeanssssencenare

Clothing stores ~ Mazuiss de Vitements .. .....
Hardware stores = Quuincaillerien....coveeerausens
Fumniture, television, radio and applisnce

stores = Mazais da meubles. de tidée
viseurs, de radios et d'apparals

-
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EHNOES ceeccavecncanans avssarensanves cavess
Drug stores = PRAUmaaii®...cciecccsnsrensanse .
- FINANCE. INSURANCE AND REAL ESTATE - .
FINANCES, ASSURANCES ET AFFAIRES . -
INMMOBILIERES, ..o ceiireieiatnnnctsncanaans ' - .

COMMUNITY, BUSINESS AND PERSONAL
SERVICE INDUSTRIES - SERVICES SOCIO-
CULTURELS. COMMERCIAUN ET .
PERSONNELS ... .ccacailene vernscasansane veven

*Can be allocated‘in total to information section.
Source: Statistics Canada, 61-005
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data and that his results have not yet been subject to the

testing required of most official government data. Even

then it appears to have been a three-year project consuming
several man-years. The main advantage for a Canadian project
would be that the ground had been broken and that roﬁgh |
estimates for Canada could be made ﬁsing Porat's allocations
as crude proxy measures. In addition, similarities between
the two economies might allow some of the inferences from

Porat's work for the U.S. economy to also apply to Canada.

Other'ApQrbaches

" There are certain parts of the Porat-approach which

may be premature given the current availability of data.

_For .example, it has‘already been noted that policy simulations

with a 1971 input-output matrix may not be very relevant.
- But the basic concern is the policy relevance of
the entire exercise. There is little'point performing such

difficult calculations unless the result will in some way

aid in the formulation of policy. There is no question that

informational issues are extremely important, but does a
national accounting framework for the information sector aid
in the discovery of or solution to social problems? .

The existing national accounting framework was first

~ developed by Colin Clark and Simon Kuznets under thé'influencej




of the ideas of Keynes. The division of output on the

expenditure side into consumption, expenditure, inﬁestment
expenditure, etc. was lqgical in that £heée different .
components had different functional detérminants. A policy
maker needed to know these different aggregétes‘in order to
manipulate‘the correct policy instruments. Even economists
who disagree with the‘basic‘Keynesian ideas would probébly
agree that the éxisting disaggregation is useful for
forecasting, as different components do behéve différently.
For example, rapid_growth inAGNP will not likely be sustained
unless iﬁAis accompanied by similar g:owth in consumption,
in particular the consumption of durables. | |

In contrast, theré is no obvious way that estimates

_Aof the absolute size or the rate of growth of the information

sector would be useful fo; policy purposes. What difference
would it make if the estimate of the size of the information
seétqr in Canada was 30 oxr 56 per cent or whether it was \
thought to be growing at é rate of threé per cent or six
per cent per year?. |

The reason is that the information SéCtbr (as

defined by Porat) is a mixed bag. To quote his thesis,

"Information is by nature a heterogeneous commodity. Education

is unlike research and development; computer processing
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differs from data communication; television is vastly
different from books."[9, p. 51]. Becéuserf the great
differences between the separate components of the informa-
tion sector, it is questionable whether the sector aggregate
has any relevance to decision-making, given existing
instruments of social and economic policy.‘.

To give one example, Porat expended a great deal
of effort allocating medical services into the informatibn
and non-information sectors. Such information may be important .
to the medical industry, but it is difficult to see its value
once aggregated into the national accounts. |

It might be argued that the importance of the
exe:cise is to organize social priorities within thé field.
However, it can be dbubted whether such "information acqodnts"
are either necessary or appfopriate for aséigning’social goals.

For example, the banking sector contributes less than

three per cent of national output in‘Canada. .Does this
properly reflect its importanée?

Finally, there may be difficulties with the
accuracy of the calculations. Besides‘the inevitable problemsv
with allocationsvand definitions, there are alsb questions
about the existingidata on which Such‘an exercise must be

based. Two key problems are the inclusion of quality changes
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and the valuation of services.

Quality changes have always been a great problem
in the national accounts. If Only'the number of units produced
or shipped are counted, then there is no allowance for |
quality change. But if the dollar value of productibn or
shipments is studied, it is difficult td know whether an
increase in price per unit is due to an improvemént'in
quality or to inflation. Many information sectors are
exceptionally difficult‘in thié regard bééause bf rapid
technological change. To use the pocket calculator example,
one can“now pﬁrchase a far better unit at far lower price.
than one could five years ago. It is difficult to keep pace
with such tapid chaﬁges. | |

There aré two parts to the second problem. Fifét,
gbvernment) churches, charities, etc. do not sell their |
outpu£ on markets. The national acCounﬁs (in nominal terms)
must assume that the value of these outputs is exactly
reflected by the cost. Second, there is a great difficulty
in calculating thé real, constant-dollar'Value of_the outputs
of all service industries, whether or not their output is
marketed. The customary solution is the "labour-input"
method, in which real outpu£ is assumed to be in direct

proportion to the number of man-hours used. There is therefore




construction of new data series but there would be no need'

-exercise. The Committee for Scientific and Technolpgiéal:
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no allowance for productivity.
Fortunately, the method has been refined so that

pfoductivity increases are imputed. The results are bench-

_mérked every few years using the value-added estimates of

the Census of Manufacturers. However, there are many areas

(such as the government sector) where the value-added concept

is not meaningful, so that the valuation problem of service

industries remains.
An alternative to this macroeconomic approach for
the entire information sector is a microeconomic approach directed.

at specific policy issues. This would likely involve the
to make all the arbitrary allocations required for a Porat—type'

Policy does suggest some microeconomic studies on such topics

as banking (electronic fund transfer.5ystems),‘retailing

goods and services, health services, the employment of women

" in the information sector and the consumer use of information

facilities.
In Canada, a first step toward microeconomic,
policy-oriented studies would be the compilation of certain

kinds of data. For example, Statistics Canada data on the

~advertising industry are only available to 1975 and the
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coverage of the survey is limited. Also, as pointed out

by the Computer/Communications Secretariat>in The Growth of

Computer/Communications in Canada [2], Statistics Canada

estimates of the computer services indﬁstry are only
available to 1974 (1975 figures will be‘releasea shortly).
This is a significant time lag in such a fast growing area.
In additiqn, there is little information on the nature‘of'
user costs. | |

This approach might also entail careful étudy of
the quality changes in such industries as computers,-
calculafqrs and telecommunications equipment. This would
be a first step to the inclusion of such quality differentials
in the national accounts. -

To suﬁmarize this chapter, Porat-type calculations
are feasible for Canada. However, the likely degree of
arbitrariness in the assumptions that would be required calls ~

into question the potential value of such an effort,

' Difficulties with valuations of quality éhanges and services

" may also detract from the value of the project. It is

suggested such a macroeconomic approach might be premature,
given the limitations of existing data.
An alternative microeconomic approach might be

used to focus on specific issues within the information
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economy. This would include improvements in the statistical
base, an important first step to a national accounting

approach as outlined by Porat.
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IV. SUMMARY AND CONCLUSIONS

This report first looked at some of the contﬁibutions
to the exiéting literature. All of the articles concluded
that the information sector was very important;nalfhough there
was no consensus as to whether competitive or co-operative
economic systems were mere appropriate to its operation.
The contribution most closely studied was a thesis by Porat,
in which an information sector was built into the national
accounts of the United States.

The report then discussed"the Porat approach as it
would likely be applied in the Canadian context. An alternative

microeconomic approach based on individual consideration of

. particular topics within the information sector was also

advanced.
. 'The conclusion of the repoft is that the identifica-
tion,lconceptualization and measurement of the informationv' .
sector within the national economy in Canada is, at this time,
a formidaﬁle‘task of uncertain dimehsiens'and purpose. It
is feeommended that a research program directed toward the
infermation economy first grapple with the basic concepﬁual
issues and define overall goals and objectives. This approach
could also laj the foundation for future macroeeonomic work

on the information sector, either within or outside a

national accounting framework.
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