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Executive Summary

Contemporary society is characterized by the manner in

which individuals have developed information-related institu-

tions such as vast educational systems and conglomerate

business enterprises.

The information structure contains two interrelated
fécets. Firstly, there is the information commodity, for ex-—
ample current events news, scientific research and knowledge
in general. This commodity iquuité unlike standard agri-
cultural and manufacturing products in that information can
be consumed by'everyone~without decreasing its availability td
others. Hence it is like -the product éalled national defense, -

in that ‘information has public good characteristics.

Secondly, the information structure contains the
channeling process, which is the complete set of elements

utilized to carry information from the'producérrto*the consumer.

In general the use of ‘different information channels (whether

by‘technology'or»person'tQ~person ddntadt) tends: to define

the manner in which society bééomes,segmented into distinct

groups. For example the problem of income distribution is

essentiallyuoneiwhere'different-groups access different

5Chénnels,.suCH as’'different types and levels of eéeducation,

_thereby creating information and income asymmetries in society.



The public good nature of information and fhe’use~6f
specific channels by'different parts of society, cause the
information structure to not only be produced in the market
place, but also to be provided withiﬁ large organizations.
Indeed we find that corporations will engage in applied, low
risk information, while.noh—profit organizations (like re-
search centres) will undertake basic, high risk information
generation. In addition, corporations must attain a certain
threshold level in terms of size and industrial concentration
in_order‘to be able to internally generate appropriate infor-
.mation structures. Consequently, we-expeét that the degree
of vertical and horizontal integration, in production, organi-
zation and ownership structures, will inéreaseﬁ Larée corpdra—'
tions or consortia of corporations (both privately-owned and
Crown)' will become more. involved in information generating.and_
channeling - such as data prOcessing{.daﬁabanks,-micrbprocessors,
and new terminal devices which combiﬁe the telephqne and

television.

.~Integrated,ownershiyrstructure8~are-also'methods to
'diversify'the.risks-of~comp1ex, basic research, Infpafticular}
this diverSity“can'be a solution to the education‘crises
brOughtjbnfby finaﬁcial”ConsEraints.and ldWer.enfolment levels.
Research groups, iﬁdependently'fundedfbyAorganizations;-can?be
Subsumed.withinfor«1ooselyiconneétedfto.univérsitiesr “This

‘can provide for sharing agreements for professional and.



administrative functions without enlarging university over-
head. costs. Thus universities may become more adaptable to

fluctuations in enrolments and public funding. -

The enlarged integrated network of the information
economy will mean more government involvement, in order that
an efficient and equitable development will occur. Queétions
of the appropriate degree of horizontal and vertical integra-
tion will have to be apswered; as we find insurance companies,
leasing companies and newspapers becoming more and more in-
volved in databank and dataprocessing servicesf - Indeed we can
Witness“the-pressing need for‘a new competition bill,'new

teleéommuniCations~legislation*and4revisions to the Bank Act,

.as reactions to the reality of greater integration. . Various

scenarios must be studied to determine realistic industrial’

. structures. One . thing seems clear, that the degree of inte-—

gration must be comparedlto that of the North American scene,

if Canada is to be internationally competitive. In fact what

might appear to be too high a level of ihtegration for domestic
markets may well be apprppriateror‘continental;mafkets,Aas
evidenced'byntheisuccess"of'Canadian‘Pacific, Northern Telecom

and various firms in the metal industries.

The regulatory aspects of the information .economv are

‘genuinely complex. It is useful to .characterize the

information structure along the lines of content (the

-information commodity) and carriage (the information channels).



Although this is an important distinction, we must be clear

that within each of these sectors are many types of products

and services being provided by many organizations. In fact
corporations invoived in the carriage sector produce services
in a‘multitude of dynamic monopoly and competitive markets.
Regulatory environments must enhance and adapt to this changing
industria; structure. In fact' there are a whole host of solu-
tions that must be analysed which lie between the confinements
of present reguletien and complete deregulation. The impacts
of different types of regulation must be clarified, if the
growth of the information economy is not to be hindered but

rather encouraged.

‘Lastly, in-line with our notion that the content and
carriage sectors are not homogeneous units, it is not necessarily
detrimental to society not to have a distinct separation of

information generating and channeling.' It appears that the

~issu‘e of separation~of carriage from content centres-around

the demand propertles for dlfferent kinds of information and

_the- technologlcal characterlstlcs of various channels. If

demand for specific kinds of lnformatlon is broadvbased'

throughout the population, then there may. be evcase:for-eepara—

. tion of content-and carriage. For instance, television program-

ming'is an example where the demand .for forms of leisure

information is so perva31ve that carrlage and content should

.be separated. On the other hand there is no reason why :

research organizations who produce very speCLallzed information



for a limited demand may not be permitted to publish and

disseminate their own studies.

As we havé described there are important régulatory and
structural issues which must be confronted and their societal
impacts determined in order that there can be an orderlvy
development of the information economy. These latter. concerns’

should be on the agenda for future research.



business of liVing. These institutions play key roles in the

l..General Introduction

The complexity of modern society is highlighted by the
manner in which individuals have developed information-related

institutions, in order that they can carry out the everyday

organization of our contemporary economic, social and
political existence. Indeed, because events are so complex
and are changing so rapidly, it becomes imperative for

individuals and groups to handle and channel increasingfamounts

‘0of information through various mechanisms. Specifically, -the

sizeable_publiCuexpenditurés to education, the rise of the
cbnglomérate buSiness'enterprise} and the rapid techhblogical
advances, .all indicate thefproliferatioh of information.. It
is not surprising then that~contemporary chiety'iS'often'-'

referred to as the information society.

In this paper we are concerned with.a particular  aspect
of the information society - namely the information economy .

Our central interest pertains to the structural and regulatory

- issues ‘involved in being able to'characterize  the nature of

the information economy. Thus we are essentially in the realm

of microeconomics, because the explanation of the nature of

the information economy must be grounded in the applications

- of fundamental economic.principles. .

~ We address four basic questions which are of  immediate



concern in understanding the information economy. Firstly,

we look at the problem of the nature of the information
structure. We distinguishvbetween information generation on
the éne hand and information channels on the other, in order
that we can separate the commodity called information from .
the means of diffusing it throughout society. Indeed, by
information channels we mean the totality of elements necessary
to bring information. from the primary producer to the final

consumer.

Secondly, we analyse how information affects the manner

in which transactions or exchanges are organized. In this

fashion we can show how the important properties of information,'

namely the fact that it 1Is difficult to exclude individuals
or groups from consuming it, and that it must be obtained in
indivisible quantities, lead to particular kinds of industrial

structures and government policies.

By focusing on industry structure -and behavior patterns,
we can discern probable scénarios for the development of
organizations involved in information generating and channeling.
We will tend to observe specialized profit oriented firms
engaging in many forms of information disseminatioﬁ; However,
accémpanying this trend will be an increase in the concentra-.
tion of ownership among these specialized enterprises. These
firms will be controlled by much larger corporations or

indeed even by a consortium of firms. The consortium can




also consist of a mixture of privately-owned and Crown

corporations, who are in need of the services of information

banks, databases, specialized computer equipment, data-
processing and research organizations. In general the

services which will be provided by the specialized profit

‘oriented firms will be non-basic kinds of information generation

and their channels will be the highly technological instruments
needed to disseminate a wide variety of services, rapidly, and

with relatively easy accessibility.

‘The organizations which embark on basic kinds of in-
formation production will be non-profit centres. However, these

groups will not only be funded by public expenditures, but

“also by corporations. . In this way:corporations can obtain
- the needed ‘information and spread the risk of the generation

' process among a. few other groups. .For example, the importance

of these research groups could have an’ impact on the future of

- the education system, which faces“tight“budgets~because4en—

rolments are settling at a lower long-run level. The pro-

fessionals with the~indépendently'financedfresearch~organiza-
tions can be‘jointly-engagedfin lecturing, without contributing

to the fixed overhead costs of universities.

LaStly, by the nature of the ‘characteristics of

informationkand-the~ve:tically integrated~structura1 scenario

we feel that the degree of regulation will in general increase




in the economy. Moreover, in particular‘we believe that the
regulation of~informati§n will be much more intensified. The
regulation of the latter will not necessarily be along the
lines pertaining to the carriage (information channels) and
contént (information generation). This 1is because the carriage
and content facets are not themselves homogeneous sectors.
There are many different kinds of channeling activities which
‘are interdependent in a horizontal sense (such as voice and
data telecommunication services) and in a vertical sense (the
manufacturing of products and distributing of services in the
computer.industry). The'appropriate regulatory policy must
take, not only technological factors, but also market and
internal organization factors into consideration. The detailed
horizontal and'vertical network of corporations in the carriage
sector does not permit:general rules of thumb but points to

the need for detailed analysis of alternative scenarios. . .

In fact the separation of the carriageland content -
sectors for policy purposes is not always a relevant segmenta-
tion. Nd doubt in certain industries this separation may be
warrahted,such as those 'in which the demand for particular
kinds of information is broad based - as found on
television. However, with regards to specialized informétion
production, for exampleAscientific research; there 1is no
reason for the'sebaration of carriage'and.conﬁent. Regﬁlatory

policy must encourage. appropriate structural and behavioral
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conditions within and between the carriage and content

sectors.
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2. The Information Structure

2.1 Introduction

The p?oduction and exchange of information in an economy
differs in a number of fundamental ways from transactions
involving."non—information“ commodities. The very concept of
a commodity is dependent upon the transactions process and its
mode of organization within society. Clearly information is
part of every traﬁsaction and as such its explicit definition

has been rather elusive.

The reason for this we believe is the failure to recog-
niée the dual role of‘information in society. Firstly, |
individuals, groups, corporations and other organizations
deﬁand.and-supply information as a commodity —‘albeit an
extremEly'hetérogeneous~one. Information is utilized by these
organizétions in their decisions processes in détermining
whether or not they should undertake various transactiocns -
for example the consﬁmption of food, the portfolio alloéation

of fuhds, the hiring of labour, the production of automobiles,

“the expidration‘for-energy. Secondly, ﬁhéfpervasiveness of

information comes about by the channeling procéss connecting

"the»appropriaﬁefgroups to the informaﬁion commodity. - Thus

we have to distinguish’betweenethesinformation genératingiand

the information . channeling processes, It is this omnipresence

cof. information in transactions which justifies characterizing

the economic system.as the information. economy.
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We‘can focus on two types of information generation,
generally referred to as the screening and researching pro-
cesses. These processes may be considered polar cases in
the following sense. Usually screening 1is conceptualized as
a mechanicai kind of learning whereby there already exists
predetermined classifications for the information'and one
solely places it into a particular category. On the otherv
hand, research involves the development of new classifications
of categories. An example illustrating the two cases can be
pointed out by noting the difference between the requirements
of writing an undergraduate term paper in a bachelor's programﬁe
and the requirements for completing a doctoral.diésertation.
The differences are not just of degree but of kind - oné
‘involves surveying the existing literature and the other en-
tails providing an original contribution to knowledge. Before
we begin our analysis of screening, researching and channeling,
a few remarks should be mentioned concerning the existing

literature.

Most of the work has centred arouna the problems
encountered with imperfect'informatioh in a number of specifié
markets (education, Stiglitz [36]; labbur, Spence [32]; product,
Salop [28]; financial, Stiglitz [34]). From these studies it
appears that the existence of imperfect informatién necessitates
Iimportant modifications to:convéntidnal,economic'analysis;

For example, the traditional approach Would'entéil an analysis
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of the act of producing a given "quahtity"-of information.
An immediate guestion concerns the meaning of the quantity
of information. As Marschak [21], Stiglité [35] and Arrow
[2] state, the Shannon measure of the amount of information
(as defined in Jenner [15]), which has proved most useful in
other disciplines does not appear to be relevant to economic

analysis. In the words of Arrow, "The quantitative definition

which appears in information theory is probably of only

limited value for economic analeis... Let A and B be any
two statements about the world, for neither of which is its

truth or falsity known a priori. Then a signal that A is

true conveys as much information, in the sense of Shannon, as

a-statement that B is true. But the value of knowing whether

‘A or.not is true may be vastly greater than -the value of

knowing B's truth-value." Thus the guantity of information in
an economic sense is much different than the quantity in a

technological sense.

The importance of information in economic processes is

:broUght'out'by~the realization- that transactions in non-

-information and~ihformation-commodities_are so .interwoven

that an attempt to construct a theory of information leads to

- 'd reconstruction of part of conventional analysis. -Although
':a'general”theory has hot been déveloped, nor may it be
necessary or possible to develop one, some general conceptuali-

-zations and conclusions' do emerge.
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2.2 The Characteristics of the Information Commodity

The information commodity reflects important differences
from the usual kinds of private commodities produced, exchanged
and consumed in markets. Firstly, a given piece of information
is an indivisible commodity, which leads to fuhdamental concerns
fof ecoﬁomic organization. The information producer must
supply a commodity whereby the consumption of any one demander
does not diminish the amounts available to others. In é sénse
the consumption of any individual is independent of everyone else's
demand. Moreover, once the information is produced, this
activity does not have to be repeated - information exists and
it cannot be readily destroyed. Hence the indivisibiliﬁies
are prevalent both for consumption aﬂd production. This facf
refers to what is often called the fundamental problem of

non-convexity.

Closely akin to the problem of non-convexities is the
problem of appropriation. In the absence of institutional
restrictions, the producers may find it difficult to sell in
the market place, because demanders can.readily'resell the
information. Thus there is the ever éreéent threat of an
arbitrage process which can undermine the~incehtives té embark
on information production. We .find that it becomes very costly
to exclude individuals from consuming’information which’already

exists. For example, just note how difficult it is to enforce
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reprinting rules on the copying of books or parts of books

that are found on library shelves.

Therefore, due.to the realization that information is
indivisible and that individuals cannot be excluded from its
consumption and reproduction, purchasers will not reveal
their true value of information. Why should a potential cus—-
tomer reveal the price that he is willing to pay, when there
may be other sources (not directly_from the preducer) from
which the information can be more cheaply obtainedl These
characteristics of the information commodlty point out that
it 'is not like the usual private commodltles - such as

agricultural and:manufacturing:prodUCts - butjhas~the

‘properties of collective - (or public) commodities - like

national defense, It is the mixed public-private nature of

. information which leads to important questions for institu-

tionalizing-informatioh transactions, which‘we shall have to
address. - At this- point, though, we must lqokimore;closely

into the types of information generating processes.

2.3 The Screening Process

Screening (as Stiglitz [36] states) is the process of

.distinguishihg things which, in the<absencefof‘screening

would for -economic purposes be treated the same. - For example,
1t may “be. known that some. automoblles are better than others,

but it requires information and a mechanism to ascertain’




16

which automobiles are which. Consequently anything which
distinguishes among entities may be used as a screening
process, for example a grading system in school screens
individuals, or in another context ranking different firms
by their terms of employment. The screening process can be
classified into two sub-groups: examination screens and self-

selection screens.

2.3.1 Examination Screens

Suppose we are interested in the information which is
produced by'thevobservation of particular characteristics of
groups or coﬁmodities. These characteristics are observable
at different. costs and the characteristics whiéh are not ob-
servable may be correlated with some that are observable.
Essentially agents are examining in order to produce information.
This is what happens when potential customers search out

different firms to determine the one with the lowest price.

Another example occurs in insurance markets when the
problem of moral hazard is present.  Suppose individuals
purchase insurance, say fire insurance, and later a fire breaks
" out. The fire may be caused by the careless-behavior on the
part of the individﬁal,'so‘the policy has alté:ed-the
individual's actions and thus the fire is not an insurance
against an unforeseeable event. = The insurance company must-
attempt  to scréen out individuals (if that is possible)vbased.

on a set of predetermined characteristics,
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2.3.2 Self-Selection Screens

Information emanating from this process.is based on
the behavior of actors in the economy. The individuals are
observed in the process of carrying out transactions and
according to their actions, they are appropriately categorized.
We can distinguish two kinds of observations; one set pertains-
to those derived in a controlled environment and the others

come from uncontrolled situations,

There are numerous examples oOf observations from un-

.controlled behaVior.. For example, performance on a’job conveys

information about the 1nd1v1dual s ablllty in order that it can

be ‘evaluated.. Controlled,51tuatlons-can arlse when an individual

‘is confronted.with‘aﬂstructured’setuof choices and from the

selections information is obtained, Such is-the case in certain

marketing surveys and psychological-tests.,

-‘The problem of adverse selection in insurance markets

can ‘suffice to illustrate the nature of self-selection screens.

- Suppose the insured knows the risks of having an accident better
'thah‘the*insurer.::The*ineurer maY“start by‘choosingwhieurates

- on Somefactuarialvbasis. Thls wrll lead the high-risk. group

to buy more insurance than the average and ‘the . low rlsk group

~qt0rbuy less,lnsurance, iveds to effectlvely "buy" -some self-

insurance’ relatlve to: the average.-‘Thls W1ll-ralse 1nsurance

- rates. and drive even more. "less rlsky" 1nd1v1duals out of the
~ market. ¥ 51tuatlon can be created where the rlsks of many-

3areilnadequately insured. 'What ls-occuring is_that'the.
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individuals through their behavior are supplying information

by self-insuring.

2.4 The Research Process

It is obvious that the process of invention is devoted

to the production of information, which by its nature can

never be known with certainty. To compare the screening process

with the research process, it is clear that the former consists
of placing entitieé into a set of known categories and thus can
be viewed as a repetifive process. On the other hand the .
purpose of research is to develop new categories in which to

place the objects.

The riskiness in the research process brings to bear
the same type of moral hazard probiem as in the fire insurance
case. If some kind of insurance can be obtained against the
failure to produce the desired "output" - such as a cost-plus
contract’which,stipulateslpayment for-the cost of production
and a fixed mark-up - then thefe is a tendency to.modify |
and indeed weaken the incéntiée ﬁo:suéceed. The risks that
are Involved are directly related_to the size of the research
process uhdertaken. In‘a survey by Bboz, Allen and Hamilton
[5] of 120 large companies doing a-sﬁbstantial amount of re-
search, they found that 60% of the projects never resulted in
a commercially used process. NotWithstanding the fact that
the proportion of funds spent in these abortive proﬁects may

not be the same as the percentage of abortive projects, the




19

failure rate is quite high.

However, the reason for such a failure rate can arise
from the fact that there are usually éequences of research
processes undertaken by ény oﬁe'grbup._ In the initial phase
there is little information concerning ﬁhe direction to be
taken and so by embarking on numerous paréllel projects and
as information is obtained, One'can-select the abpropriate
sequences and discard the less desirable projects. As Mans-
field [20, p. 10] states, "Contrary to popular beliéf,vconducting
parallel efforts may produce results morelquickly and more

cheaply than attempting in advanceitO;choose the optimal ap-

"proach and concentrating all one's efforts on pursuing it."

'Thus because of the random element in the research process,

we cannot discern.hOW“the benefits of research will reduce

- the costs of various activities, but: we may be able to describe

the appropriate sequence:of cost reductions.

|
Hence as  we have described them, screening involves. . ‘
mechanistic learning and researching involves innovative |
' ’ |

|

|

learning.’ Manifestly“mbstyproCessesVinVolvéd)in the production

of information are mixtures of these two classes.

.2.5 Information Channels

The information.structure, as we stated, is comprised

‘of two .aspects, theTinformationlitself} thé’éhafacteristics
“of which.we,héve already deScribed,.anthhefinformation

‘channel. ' Channel,. in this context, refers to the tbfality of
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elements necessary to bring the information .from the producer
to the consumer. These elements can be created or abandoned
and their characteristics are subject to choice based on a
rational comparison of benefiﬁs and costs; i.e. the existence
of specific types of channels is not exogenously prescribed to

society.

2.5.1 The Costs and Benefits of Channels

In order to understand the nature of the benefits and
costs ariéing from channels, it ié neceésary to decompose the
different parts. A channel is comprised of four elements:
accessing, coding, storing and transmitting. Essentially the
information pfoducer accesses the channel, and in ofdef to
get the information to £he consumer it must be enéoded;-this
means that - information must be convertedvto_a signal in order
to be processed within the channel. The signal can then be
stored (eg. put in a computer memory bank) or transmitted
(eg. through.loops, trunks and switching’centreS'df-a tele~ .
communication system). Upon reaching the- other "end" the
signal can be stored or decoded from transmission into repli-
" cated informaﬁion, which the consumér ektracﬁS'by'means of a
terminal.. The'chaﬁnel conceptually can then be viewed as a

coordination of a set of terminals and a network.

The benefits from the information channel are quite:
‘clear, for aS'ldng as there is value in the information which -
has been produced then the means of getting this commodity to

consumers also has value.
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Manifestly the usage of information channels entails
the incurrence of capital costs. These costs are not only
from the physical capital associated with' the machinery and
other equipment but aiso human capital. The human costs are
either fixed or quasi-fixed because immediately or ultimately
information enters the individual's brain through sensory
organs, and both the brain and sense organs are limited in
capacity. Indeéd, the individual's limited capacify for pro-
ducing and channeling information must be viewed as a fixed or
guasi-fixed input. Consequently, as the‘other inputs (or

factors) in the information structure are increased; diminishing

‘returns to the variable factors will set in. The reasons for

not always observing diminishing returns are two-fold. Firstly,

humans are not generally operating near their capacity, and .

'sebondly the types and characteristics of the non-human factors

in the information structure. (due for example to the research
process). can dramatically change. These two reasons can set

Back the onslaught of diminishing returns.

The ‘role. of human capital costs is particularly acute
inAthe~coding-aspects of informatibn cﬁannels. Individuals
mﬁs£ ﬁéve the"ability"tO:undérstand'the‘inforﬁgtioh; For
e?ample, if'sciéntific‘material:is*disseminated infforeign
‘languége periodicéls; the'ability to decode the~signais're-

quirestan-investmeﬁt‘to-learn the foreign langudge,?éS‘well
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as the scientific material. In addition, this investment
on the part of the individual is irreversible, for it femains
in the possession of the indi&idual and of course subjéct to
depreciation. This type of capital accumulation leads to

the possibility that once the investment has been made and an
information channel exists, it can.be cﬁeaper to use the exist-
ing channel than to invest in ﬁew ones. In the words of
Arrow [3, p.-41], "Thus it will be difficult to reverse an
fnitial commitment in the directidn in which information is
géthered. Even if the expected value’of the differences
Between two possible channels was relatively small and even
if subsequent information suggested that thé,initial choice
was wrong, It would hot pay to reverse the decisiop later on".

With this conclusion in mind, a corollary is that the develop-

ment of new information channels will generally be complementary

to existing ones; for example, individuals will learn languages’
of similar origin, as is evident Dby many multi-lingual

persons from eastern Europe.

Finally, if is cheaper to channel information £o
individuals who are familiar with the code. In this sense ,
then people with similar life experiences tend to gravitate
(informationally) to each other. Coleman [6]. has found - that
‘ tranémission which involves persdn to personAcontact is

apparently the most important method of diffusing information.




23

Moreover, these personal contacts are not randomly distributed
in the population. Consequently the channels are only
accessed by specific types of individuals thereby limiting the
diffusion of the information. An example of this iatﬁer point
can be seen from the failure of goverﬁment policies to efféc-
tively reduce income inequality. It could be that a particular
group of individuals have a higher prqductivity (and therefore

income) because of efficient information channeling within the

‘group.
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3. Institutionalizing the Information Structure

3.1 Introduction

The interaction of groups in commodity exchange occupies
a fundamental,‘if not the most important, position  in the
functioning of the economic system. Yet until recently
little was known concerning the transactions process and the
means of organizing this process in institutions other than
markets. 1In order to understand the modes of organization
and the role for information, let us look at the general trans-

actions process.

Agents in an economic'systemv(i.e{'individuals or groups)

are usually classified accofding to theif preferences, the:

-alternatives which confront them and their probabilities con-

éerhing the rélative strength of belief in the occurrence of
the various alternatives. The. role of information is to

alter the nature of uncertaintyﬁConfroﬁting any’agent.. This
is overcome not solely by the informétion'itsélf’but also by

the existence of information channels,  that is by the receiving,

" coding, storing and-traﬁsmitting of:infdrmatiOn. In a trans-
-actions. framework it is the information:andsthe.infOrmation
channels conneéting the groups whiéh haveximportan£~bearings
-on the-methods~of:brganizing'théAtrénsactions;‘ This‘point_is"

" not generally emphasized; that it ‘is the combination' of -the.

two which. cause agents.to\overcome.their rationality limita-

tions  (Simon [31, p. xxiv]).
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Limitations on the rationality is referred to as bounded
rationality. The importance of this concept arises out of
the characteristics of individuals and their interactidn,
which gives bounded rationality its crucial role. To quote
Williamson [40, p. 23]: "When, however, transactions aré con—
ducted under conditions of uncertainty/complexity...the bounded
rationality constraint is binding and an assessment of alter-
native organizational modes, in efficiency respects, becémeé

necessary".

Therefore the coordinating device which allows groups to
interact and fulfill their transactions is the information
channel, while the information is used in determining whether

it is profitable for the transaction to take place.

3.2 The'Methodeof'Organizing Transactions

>The'imp0rtance of information and channels is distinct
in the different types of organizations used- in institutionali-
zing transactions: the market, the hierarchy and the con-
stituehcy. .The market'is,obviously very familiar and we shall
vnbt dwell on it except to describe it in very genefal terﬁs.
There aré three types of agents in the market: the'buyers,
sellers and arbiters (a special case of this type is the
auctioneer) who interact through bargaining in forming the
contract. The coordination of bargaihing is through the

price, so that if any agent buys oxr sells thén a price must
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be bid or asked. In this way the information requirements
in a market.crdanization are quite minimal, because individuals
need only know the things that affect their own consequences.

Any repercussions triggering reactions by others in the economy

will manifest itself through prices.

)

The hierarchy, examples of which are the large corpora-
tions, universities and government departments, is the second
form of organization we shall discuss - hieraréhies have aiso
been called:administrationé and bureaucracies. - There are also
three kinds of agents operating in a hierarchy: thg‘supervisor,

the subordinate and the auditor. Clearly as the classification

‘of'the*égents suggests there is some kind of ordering of the
~agents which reflects itself In the transactions process.

"Indeed, the interaction is. not through bargaining but rather

through delegation; orders are  devised by those above and

executed by those belowg - Thus the'coordination of the trans-

.‘actions-is through authority, and this authority encompasses

both the parallel sets of supervisors who plan the orders and
the parallel sets of subordinates- who in general muét comply

to the orders set at higher levels. 'With authority as the

.coordinating device in hierarchies, there is also. the need

for checks andmbalanceéfintthegexercising‘of power‘¥ this is

the function of the auditor.. The auditor's role is to see.

that the?pfoper’scope*fdrvauthority'isuretained,-so that the

supervisors are responsible .for their orders.
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Before embarking on a more detailed analysis of the
corporation as a hierarchy and the relative costs and benefits
of organizing informatien production and channeling through
the market or hierarchy, we will describe the constituent
organization and show by its very nature that it is ill-suited
to be the general institutional framework which organizes

complex transactions.

The aQents in a constituent organization may be referred
to as candidates, electors and monitors. The interaction
between the candidate and the elector is COordiﬁated by con;
sensus througﬁ voting procedures. Votiﬁé is the alternative
to authofity in non-market organizations. However, there are
fundamental problems connected with consensus in large groups,
unless electors: have identical motivations and beliefs con-
cerning the different alternatives (that is identical infor-
mation). This relative unanimity may be feasible in gfoups
such as dommittees and professional associations where un-
certainty can be overcome because of the existence of similar
Information channels and the objectives or preferences‘ofe
the group are sufficieﬁtly-alike. Nevertheless, in general'
if there are transactions costs involved in overcoming |
information differences the cost of organizing transactions

by consensus is generally greater relative to other means.




28

3.3 Information in Markets and Hierarchies

Previously we described the general nature of hierarchical
organization (in particular firm organization) and showed that
as a means of erganizing transactions it was generally
superior to constituent organization. The relevant comparison
now is between firms (or in general hierarchies) and markets
as modes of transaction organization. To be more precisg under
which conditions will firms be more efficient providers of

information. rather than obtain it'through'the market?

The answer . .to this question lies in the transaction costs
of contract formation. Basically if transactions costs are

sufficiently low. then informationvwill be provided in the.

~market. place, otherwise hierarchies will be eetablished as

the transaction medium. - In a world where transactions costs
are negligible then a complete set of spot, futures and
contingent markets could be formed, but asfthese=cests increase
the greater becoﬁes'the degree of market imperfections.

Moreover, there is a. threshold level:- which. differs over

- time and space -and can;be.influenced*by:g0vernmentfpolicies

-such as patents and copyrights —'whentthe.firm‘becomes a

substitute. for incomplete market:contracts; due. to the high

‘cost of negotiating, implementing and enforcing these

contracts.

In the extreme when the transactlons costs are large

then market transactlons cannot be: fulfllled and o) the
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contract is internalized. For example, the problem of
vertical integration of industries can be explainéd by the
existence of contractual costs and the comparison of the
‘relative costs of specifying interfirm and intrafirm contracts.
It must be highlighted that the threshold level in shifting
transactions from the market to the firm or wvice versa is
not a universal constant across all commodities or even for
specific commodities. Thus in some countries television
services are provided by firms producing the prograﬁ and the
channel while in others this vertical integration is not as
prévalenf. Moreover, over time the organization can change,
which has been the: case in Canadian communications with the
advent of cable televiéion companies, so that certain firms

produce the programs while others provide the channel.

Another example is found in the telecommunications field.

Traditionally there was and is vertical integration regarding

the access to the network (the terminal equipment) and the use .

. of the net&ork. However, recently iﬁ Canada and the U.S.
(Microwave:Communications Inc., is one example) independent
firms have been‘ariSing who provide telephones and related
types of equipment. In our framework (apartvfrom the
regulatory and 1egislative’implicatiOns) the reason for this
occurrence can be fraced to the.increasing costs aSSOCiated‘
with contract enforcement when coordination is coﬁducted.by

authority rather than prices. It is becoming more expensive
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for flrms to internalize the production of terminal equlpment

rather than buying them in the market. Alternatively, the

telecommunications firm can stop buying the terminal alto-
gether.and let independent companies sell directly to the
customers (i.e. convert the terminal from an intermediate to

a final product). If we accept that the reason for this
phenomenon is due to the increase in the costs of contract
enforcement, then it is not surprising that we find independent
compahies entering the industry now that the network has

achieved -almost complete penetration.

Up to now the description has compared the firm to the

‘market. Yet, in the same manner as we admit the existence of.

various market forms there are different organizational

structures for firms. By organizational differences among

firms, we are not just addressing the.question efﬂsize but
rather the whole spectrum of structural considerations.. The
point is that transaction-cosfs"do not: just determine the
trade-off between market and firm, but they also pinpoint the

specific type of market or type of firm. ‘In the next section

'we discuss the issues involved in: the provision of information

by different-kinds of firms. In additi0n~because'ﬁhe'firm

is only one type of hierarchy, we also dlSCUSS lnformatlon

-:productlon and channellng by non—flrm hlerarchles such as

research centres and unlvers1t1es
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4. Industrial Structure and the Production and Channeling
of Information

4.1 Introduction

The pfbduction of information and the organization-of
channels depend on the quantity and prices of the resources
devoted to it, the firm's product mix, and the relationship
among existing firms and potential entrants into the industry.
In addition the demand conditidns.for information and related

commodities play an important role in the characterization of

" the industrial organization and development. - Shifts in demand

toward information producing and channeling.activities.clearly
lead to their increased prdfitability'and greater proliferation
in the economy. However, although it would greatly simplify
matters if'there~existed_a.particﬁlér'pairing of industrial
structure with the conduct'éf firms.involved. in information

production and_dissemiﬁatidn,‘it appears that this ‘link cannot

‘be  unambiguously established in the ‘theoretical literature nor

observed from empirical analysis.

4.2 The Production of Information
- - In this section we examine the.issues which pértain to

the production of'informétiqn.‘

In the theoretical literature-Arrow [2] has shown that

the productioﬁiof~informatiQn in chpetitiOn exceeds that-in

;'monopoly.' However, he.assumesﬁthatuthe*appropriationfquestion,y

which. we have shown to.be"Cruciélito an understanding of the
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characteristics of information is non-existent, or at least
poses the same degree of difficulty under the two polar
market structures. This has also been pointed out by Demsetz
[10] who claims that incentive differentials disappear when
the queetion of appropriation enters the analysis. As a
middle ground Kamien and Schwartz [17] show that an inter-
mediate degree of rivalry, by that exhibited in oligopoly
structures, appear to provide a greater production rate for-
information. 1Indeed this case is further highlighted by the
conjectures of Galbraith [12, p. 91] representing a neo-~
Schumpeterian view that, "...the modern industry of a few
large firms...is admirably equiped for financing,teehnical

" development". Let us though beware not to draw'general con-
clusions frem-the specific models developed and the conjectures -

of various researchers concerning information production.

Matters are quite different in the empirical literature.
‘The guestion centres on the relationship between  the size
of the~firm and industriai concenﬁratidn on the one hand and
information production on the other. . Generally it has been
found that eize and information'produetion'are not correlated,
as exemplified‘by:the studies of Mansfield [20] and Scherer [29].
The influence of industrial concentration, expressed generally -
as a.four—firm-Concentration ratio, on'informatidn'productioﬁ.
is generally inconclusive. as Scherer [29], and Mansfield [19]

.show. Indeed Mansfield [19, pP. 245],states'“therevis no
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statistically significant relationship between an industry's

concentration and its estimated rate of technological change".

In order to translate these results to the Canadian
scene we must be clear as to the concept~6f concentratidn.
Due to the proximity of Canada and the U.S.; the appropriaﬁe
degree of concentration for Canadian industry must take into
consideration the relevant North American market. This is
especially true in light of declining Eariff'and non—-tariff
barriers to trade and the readily accessible international
capital markets. To relegate conéentratibn to political rather

thaﬁ_eéonomic~boundaries'can~befmisleéding. In this context,

the ability of the‘Canadian.corporatiqn'to-be compefitive in the North
- American scene, in general, and in particular inxthe‘prodﬁction

and.channeling of: information, necessitates comparable relative

size. Hence when we refer to corporate size we must mean in

the larger arena of North America.

The empirical results must thefefore be'in£erpfétéd in
light of a threshbld effect on corporatefsize and~ihdustrial
concenﬁration. Once firms reach a certain size and indﬁStries'
a qertainidegfee'bf-concentration>then?informationfprOduction

is not correlated with size ‘and ¢oncentration. - However,

- before the threshold is attained:too.small aAsizégand insuf-
-~ ficient concentration may be ‘inhibiting factors. in the pro-

 duction of information. Moreover, ‘the evidence also suggests
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that extremely large firms in concentrated industries may
well promote envious information producing records. 1In the
U.S., Bell Laboratories, General Electric and Du Pont each
possess impressive research facilities and personnel. 1In
the Canadian context, in  light of the historical connection
between Bell Labs and Bell-Northern Reseérch, presumably the
same statement can be suggestive of Bell-Northern as to Bell

Labs in the U.S.

4.2.1 The Quality of Information

Information is not a homogeneous commodiﬁy and so one
can distiﬁgﬁish the nature of the differentiability by
focusing on its physical characteristics. In defining the
characteristics of information so that they are operational
one can focus on the "purity" and "complexity" characteristics.
In particular, is research basic or applied and is it an ex~-
tension of existing processes or does it involve new processes?

Let us first deal with the purity issue.

It is usually felt that most of the informafion pro-
duction by large corporations, uniVérsities, governments,
research centres and other public or semi-public sector
institutions ‘is of the basic variety. While this may be true
of the pﬁblic and semi-public organizations it does not seem

to be true for large corporations. Indeed, large firms tend
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to sponsor semi-public research organizations, while little

~basic research is carried out internally in the firm. 1In a

study by Mansfield et al [20] of the R & D programs of twenty-

two major firms in the chemical and petroleum industries they
found that "the largest firms in the sample devote a larger
proportion of the R & D budget to more basic, less risky, and

longer term projects than their smaller competitors...the

‘differences between the largest firms and firms one-half their

size are seldom large, if they exist at all".

-Turning to‘thé complexity of information, the.argument
is that complex research is usually a high risk activity and

consequently the - large cbrporation is not prepared to take

- these risks. The vast majority of'compléx research had its

‘'source outside of the large corporations. Hamberg [14].

examined twenty-seven inventions made during the period of

1945-1955 and found that ‘seven emanated from large. firms,-

ﬁwélve.from“independent inventors and the other eight were from

small firms and universities. This finding confirms the fact

‘that the bulk of reseérch is rather safe and involves con-
" tinuous modificationé.of-the state 'of the ‘art. - Thus' it appears

‘vthat“chplex,.basic research is:not generally carried out by

iarge-corporationg and as such Arrow [2, p;'l621‘states that: |

'“There'is*really no need for the firm.to be the fundamental
unit of organization -in ‘invention; there is plenty of reason

“to Suppose that_ihdividUaistalEnts~count-for a gdod'deal..;".
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It appears then that research institutes and other semi-
public organizations may come to play a strong role in the

generation of information services in the economy.

4.3 A structural Scenario for the Information Economy

We have shown then that size of corporations and
industrial concentration after reaching a threshold are not

related to the production of information. Moreover, the type

of information production by large corporations is fundamentally

different from that of more specialized firms, be they privately

or publicly owned. That is basic,. complex information pro-
duction is generally produced by non-profit organizations

such as university research groups.

With the advent of greater demands for the generation

and channeling of information as well as the‘technology needed

to carry out such tasks, we will see more and more specialized

profit oriented firms as well as research organizations pro-

viding these services; services such as databanks and infor-

mation search, data processing and the production of specialized

“technological commodities’ (like microprocessors). - However,
-accompanying this specialization, because of the costs of
transacting, especially the costs of negotiation and enforce-

ment of contracts, the ownership structure and financing of

these structures will play an important role.

We will observe specialized firms and nonéprofit organi-

zations involwved in the production but_the ownership will
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involve much larger corporations or a consortium of corpora-
tions. By this we mean that a large corporation or é group
of large corporations or indeed a mix of privately owned

and Crown corpérations will ownvand thereby utilize the
specialized services of the information producing firms. For-
example insuraﬁce companies, leasing companies and newspapers
will become very involved in databank and dataprocessing:
services. Moreover, by the nature of profit oriented enter-
prises we would expect these specialized firms to be engaged
in non-basic kinds of information generation. We would exéect
that the services will be.more of the scxeen.variety rather

thaﬁ the research type.

The organizatiéns~thétAwill embark on research generating

services will be non-profit centres. However, these groups

 will not only ‘be funded by1public:expenditures but by large

corporations. Indeed, we will find that large corporations,
sometimes in totally-independent industries, will finance or
maybe jointly own these research institutions. This will be
true not only of physicél,scigntifiC‘and-engineering'résearch
centres, but with the grOWing in&olveméntmof govérnment in

the industrial stru¢ture,vwe will'find social scientific

‘research centres proliferating.

This phenomenon will be further encouraged by existing
researchand teaching organizations-suéh_as universities,
which because of the recent‘dembgraphic,trends have falling

stﬁdentsenrollﬁents.. TheséfénrollmentS-will gravitaté and
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remain at lower levels than in the past, and coupled with
stringent government budgets will place dire financial bur-
dens on the universities. Thus research groups privatély
funded and subsumed within university hierarchies or loosely
connected, through the use of professionals for lecturing
purposes, can be a noteworthy and potential solution to the

"education crisis™.

In conclusion then we have developed a structural
scenario for the information economy with respect to the size
and ownership characteristics of screen and research producing
organizations. Immediately we can observe that a combines
and regulatory problem emerges; that is the degree of ihduétrial
integratiOn will intensify. This fact will pose policy concerns
for competition and (in the Canadian tradition) for the for-
mation of Crown corporatiohs. In addition, questions will
emerge as to the adequacy of present regulatory mandates, not
just in matteré for increased regulation or deregulation, but
also for the iIntroduction of new kinds of regulation in this
vertically integrated information economy. In the next section
we look at the nature of the regulatory précess - the
" informational aspects of regulation - and the regulation of

information.

- > B
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5. Regulation and the Information Structure

5.1 Introduction

Regulation in COntemﬁorary‘ecOnomies-is not relegated to.
specific industries or sectors, rather it is a'perVasive
pFocess whose presence elicits impacts - either directly or
indirectly - throughout society. Recently there héve been
discussions concerning the general nature of the reasons fdr
the existence of regulation (Posner [27] Owen and Braeutigam

[25]) and the manner in which the process fits into the overall

3

political and economic system (Doern.[11l], Cutler and Johnson

[71).

The regulation process is a transactions process which
is coordinated by a number of mechanisms; persuading, , ‘
delegating and bargaining. One can view it as a set of trans-

actions relating the legislature, executive, judiciary and

tribunals with non-governmental groups such as corporations,

consumer groups;/and other interests. jThe framework which we
shall develop points to the informaﬁion structure of the
actors -involved in characterizing regulation and focuses on
the'coordinating~mechanisms of.voting, authority and prides'

used in different organizations.

5.2 Information and the Characteristics of Regulation

To. observe that .regulation is supplied by segments of

government. and -demanded by different participants-representing:

" different -interests,- does not answer the question'of'why this
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demand (and supply) arises. In other words what effects on
the incentives and constraints of groups operating in

soclety lead them to undertake regulatory transactions?

Traditional‘economic answers arise from a framework which
attempts to gauge the functioning of the economic system in
terms of welfare satisfaction that is derived from the
inde?endent behavior of individuals. Consequently, when
market organizations fail in this regard wvarious regulatory
interventions are brought onto the scene. ' These afe the so-
called efficiency rationales for regulation. However, as is
well known (Trebilcock [37], Demsetz [9]) efficiency considera-
tions do not explain the existence of all regulation, for
example in the trucking industry where fixed costs are low,
there are minimal economies of scale and entry restrictions
are associated with higher prices. Thus if'efficiency ob-
jectives cannot explain the characteristice'of regulation what

can?

The increased complexity and interdependence in the
economy tends to exacerbate the likelihood'that:market'failures
.will be prevalent and persistent. This has beenvespecially
true because of the-many kinds of hiererchies,'such.as banks,
insurance companies, large manufacturing.concerns, holding
companies and agficulfural conglomerates, interacting with.
each other th:ough markets. The deepehing.brganizational

ihdependence has placed great stress on the informational -
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nature of transactions and information channels. As the
economy becomes more interwoven the characterization of
atomistic self-interested agents‘being guided solely by

prices ceases to be an adequate description of events.

Hierarchical organization supplants the market because

it allows for sequential information transmission and ef-

~ ficient information channeling by uniform codes. Essentially

when individuals operate in an administration, information is
channeled and rechanneled -so that at each stage the quantity
is’diminished without essential loss*ofgvalue. There is also
the emergence or utlllzatlon of a common language which is

mutually understandable for the information channellng

"Therefore the shift fromgmarket‘to'hiefarchy, that‘is \ |
fromiprice‘to authority~coerdinatihg traneactions} aiters-
the information channels~of‘the.iﬁdividuals.-'Mereover,‘inf
the.samelway that we.ean define many types‘of market.etructures,:
we can also.peinﬁ to diverse hierarchical organizations - for

example: firms, families and regulatory processes. The

regulatory'prccess.is~afhierarchy;ariéingifrom the interplay
of firms and markets in situations where the problems of

“bounded ratiOnality/andfstrategicfmanipulationeslead to

transaction.failures."Firms,~irrespective of how large carnnot
successfully adapt because of 1ncreased 1nterdependen01es.

Indeed, due ‘to the- lmportant and- changlng nature of information
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and channels, firms and markets have become increasingly
subject to public regulation. In addition the’size ana
number of agents in the market are not a determining factor
of regulation in this framework. For example health care

is regulated generally with respect to price, entry and
quality yet there are many individuals ihvolved and each one

with a relatively small share of the market.

The regulatory process is a response to transactional
failures between firms and markets. The process can indeed be
an effective underwriter of risk,Instead of allocating re-
sources to perform various activities which would not be
forthcoming in requisite gquantities, the regulator manages
information and acts as a supervisor over parties who cannot
cdntréct. Thus because of information inadequacies leading
to contract failure £he govefnmeﬁt sets a policy which changes
the institutional envifonment permitting contract implementa-
tion. In order for this process to be effectivé, that is
reducing the transaction costs, it must be adaptive like
markets and othef hiérarchies, such as corporations. A rigid
set of fixed rules may indeed increase the cost of adjustment

toward equilibrium, thereby creating a desfabilizing influence.

In this framework regulation is viewed as process-
oriented with a special role of alleviating contract failures

between the firms and markets. It must be'responsive to the

!
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authority relationships within the firm and the bargaining
mechanisms within the market. Examples of this growing in-
volvement on the part of the. agencies is‘exemplifiéd by the
NEB's hearings on oil and natﬁral gas supplies, tHe telecom-
munications cost ingquiry by the CﬁTC, and the vertical inte-
gration inquiry of Bell and Northern Telecom by the Restricted
Trade Practices Commission. This type of responsive regulation
of course is quite complementary to the Canadién practice of
creating government corporations, for example the CBC,
Petrocan, Air Canada, CNR and now also the post office.-*Thé
former aretexamples of an "intermediéryﬁ type: of hierarchy and
the latter are examples of a "final" form hierarchy in that

the Crown corporations. deal directly with the markets.

In Canada theré has always been a tradition of direct
government intervention in the relationships between firms
and markets. This intervention is quite interesting because

it can be viewed: as. a response -to information asymmetries in

the economy. . Consequently the regulatory process as a hierarchy

- Is unlike .other bureaucracies because of its intermediary role

between  firms and markets-astellfas_itsgtiésxto:the-political

.arenaVQr‘constituent organization.. In.the next section we
briefly discuss-:the explicit ties: of the regulatory process

with the political system and show that the process .is one of

vertical integration.
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5.3 Vertical Integration in the Regqulatory Process

The regulatory process, as we have previously explained,
permits the completion of contracts = the provision of fair
rates of return, safety standards, entry requirements, etc. -
between firms and markets which otherwisge do not exist. At
the same time the regulatory agency is intimately tied to the

political organization.

The legislature and executive or Parliament and the
cabinet are not really separated in Canada so that the agency
appointments, budgets and stétutory powers are derived from
the political systeﬁ. In addition, in some instances the
decisions of the agenéies have to be approved by the Governor-
in-Council;.suéh as by section 44 of the National Energy Board
Act which specifies that the_Board_may igsue a certificate in
respect of a pipeline subjeét to approval of the:Governor-in-
Council. Decisions of the agencies can also be appealed to
Cabinet, not on a questioﬁ of law but on any other groﬁnd;
for example section 64 of the National Transportation Act
permits appeal to Cabinet, allowing it to vary, rescind any
order, decision, fule or regulation of the CTC and in its
stead make any'order that the GovernorAin—Council'may decide.
Lastly the Cabinet may issue directives by means of a direct
order to a particular aéency; for example sectioné 18, 22,

23 and 27 of the Broadcasting Act permité“tﬁe Governor=-in-
council to issue directives. to th§7CﬁTC by means of an order

published in the Canada Gazette and the Commission is bound
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by such order.

These relationships between thé Parliament and the
agencies, coupled with the fact that the deéisions of the
agencies can be appealed on errors in law and jurisdiction
to the Federal Court, point out the vertical connections in

the system. Manifestly the agencies are vertically integrated

‘with Parliament and to a degree with the judiciary. Thus the

novel feature in this framework of a regulatory agency is
that it is the supervisor in the hierarchical process arising.
from contraétual failures within firms, markets and befween
firms and markets. - Recalling that hierarchies have three
types.of actors - supervisors,‘subordinates and auditors,

then, in.thiS'context the firmeconsumérsr.and other groups are
the subordinateé, while the Parliament is*the-éuditOr of the
process.‘ We have established that through decision approvéls,‘

appeals, and policy directives, Parliament can be effec—

tively viewed as an auditqr.  The final interesting point about

characterizing the regulatory process as a hierarchy is that
it involves all three forms of transaction organization -

constituencies (Parliament), hierarchies (firms) and markets,

it is this complex interconnection of organization forms in

the.regulatory-aréna which makes it unlike any other kind of,

administration.
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5.4 The Regulation of the Information Structure

We can now see that by the nature of the information

commodity, its appropriability and indivisibility characteristics,

-and the wvertically integrated structurél scenario conCerning‘
information production that, in general, :egulation will occur.
This regulation may be of the intermediary form arising
through agencies or of the final form through the establishment

of Crown corporations.

In discussions of policy - legislative and regulatory.—
concerning the'informatioﬁ economy, a separation of carriage
from content is sometimes suggested (Ouimet [24]). This is
an important distinction, but we must bear in mind that the
carriage aspects (channels) and content (the information com-
modity) are not themselves homogeneous units. That is, the
rationalization of the carriage and content segments does not
imply that the corporations involved in these activities be

similarly treated nor aggregated into a single monopoly.

There are maﬁy different facets to éhanneling activities
both in a.horizontal and vertical sense. Horizontally there
arg,firms'engaged in providing multiple types- of channeling
of the same kind of information, such as the,teiephone industry
where there are a myriad of distinct services. Moreover, there
are'different firms providing different channels for the
provision of - the same kind of informatioﬁ (e.qg. microwave

versus satellites). The complex questiOn'of,régulatidn of

oy S e w
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horizontally related firms cannot be answered by simply
lumping all firms into one - whether it be a pﬁblicly-owned
or privately~oWned corporation. In othér words is fhe general
solution the integration of telecommunicéfion;and computer

firms - I believe not.

Even looking at firms which in a distribution sense are
more similar, such as cable and.telephone companies, techno-
logical conditions alone do not suggest the extent of monopoly
nor thé degreé of public intervention. One must focus on de-
tailed technological, market and transaction cost considera-
tions before determining the solution. Quick reference to
the "public interesﬁ" can justify»Virtually any reasonable
policy, so that discussions of solutiqns tend té become divided
along the lines'ofvthe "vested iﬁterests". Thus impaét
scenarios must be developed which will deal with the' degree
and type of'horizontal;regulation_and itsvimplications.for
the evolution of the economy = technological similarities and
the public interest are not sﬁfficient reasons for any one

policy.

" Vertically related firms involved in. information

- channeling pose even morefcomplicated regulatoryAproblemS

than ones horizontally interdependent. ‘Besides the questions

" of price discrimination and entry barriers (Stigler [33])
‘which have~importént;anticombines»implications, it is well

~known that vertical integration can under certain circumstances
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be used to circumvent regulation. Dayan [8] has shown that:
backward integration of a rate of return regulated monopoly
will permit supra-competitive profits if either physical
capital transfer prices or the rate of return on physical
capital supply is-unregulated. Notwithstanding the fact that
the Dayah analysis may not be applicable to all situations,
it does show that regulators must be cognizant of the pos-

sibility of regulatory failure due to vertical integration.

There are many reasons for vertical integration to occur

(based on market failure considerations) which we have des-
cribed in the structural aspects of the‘paper‘ We have
stated that.because of these advantages vertical integration'
will play a key role in the development of the information
economy. Consegquently one must look at the different legis-
lative and regulatory issues, not just on general principles,
but in‘specifiC'caées* For example if a firm owns many
downstream iInformation channeling firms, should regulation be
imposed on the'upstream firm or on soméior all of the down-
stream firms or some combination of upstream. and downstream

activities.

Hénce one cannot treat.the cafriégé seétof as a homo-
geneous unit. In developing policies the government must
realize that there are important»distinctiqns,between:the
different industries. in the sector and the different firms iin

the industry. 1In particular the horizontal and wvertical .
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integration of the industries must be explicitly recognized
in policy formulation. For éxample to advocaté the integra-
tion of cable and telephone companies implies Important
structural and regulatory changes, especially in regard to
the extent of the monopoly at the service level and the

degree of vertical integration at the manufacturing level.

We. are not saying whether or not this policy 1is correct,
bnly that in order to be able to make.such judgments a ae-
talled analysis of market, technological and internal ofgani-
zational issues must Be performed. Specifically; it may not
be sufficient to reéulate'product prices, rates of return,
quality characteristics but in-édditioﬁ the degree of hori-

zontal and vertical integration, whatever that degree -may be.

" The general issues over content regulation arise  from

the nature of the information commodity. The characteristics

-0of information suggest that~regulati6nvwill be needed or at

least some form of government intervention required.

 Specificallynthese characteristics call forth policies on the

quantity and-quality_of.information.fAIf cértain.types of

information are virtually available to everyone then the
government might want -to regulate thé quélity of ‘information.
On~£he*othér-haﬁd-if market barriers are set up to prevent

information accessibility, because of the high cost of

'channeling,ftheh“the-goverhment might‘waht to~régulate the

quality of -information. = On theiother hand if market barriers

are-set up to preVent'information'accessibility,‘because'of~
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the high cost of channeling, then the government may want
to step in and ensure that individuals have access to the

information.

Lastly, although we have examined the channeling
(carriage) and generation (content) segments separately,
there is no reason why the march of events will not lead to
the intégration of the two sectors. Indeed we find.that
cable companies are developing their own television programs;
and newspapers nwn firms engaged in establisning the creation
of information banks. In light of the fact that the content-
and carriage aspects are not homogeneous units, it is not
necessarily detrimental to society‘not to have a distinct
sepaiation,.through-regulatory and legislative statutes,’of
content and carriage. In industries such as television,
separation may be warranted, but why should research organiza-
tions not be permitted to publish and disseminate the works

of their staff and other professionals.

It seems that the issue centres around thé‘demand for
different kinds of information and‘the technological conditions
for channeling. If there is a-broad base deﬁand for informa-
tion then there should be a separation of carriage and content
by government regulation. - However, if the demand is bf a
specialized nature, say scientific research, then there is

no a priori reason for there to be separation. Thus it seems
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that technological and demand conditions should play im-~
poftant roles in delimiting the appropriate regulatory and
legislative policies in dealing with carriage and content

issues.
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6. Policy Implications and Recommendations

In this section we will list the policy implications

‘and recommendations that can be drawn from the analysis on

the structural and regulatory aspects of the information.

economy .

,l' Policy-makers have to recognize that there are two
aspects to the information structure. Firstly, there is the
information itself which is a commodity produced or generated.
However, its properties are quite.distinct from such things
as agricultural and manufacturing products. Information has
éublic.or~collective commodity,characteristicé;5that is, once
ft is produced the consumption of ahy-oﬁe'doeé not decrease
the remaining:quantities available to othefs, and it is

difficult for groups-in society to exclude one another from

.consuming it. Thus information-is similar to the good

"national defense" in that everyone consumes. .equal amounts.

The analogy points out the difficulty of producing
information through'thé_market place. .dnqe national.defense
exists<eVeryone‘benefi£S»from it whether théy,paid fbr~it or
not. Consequently. it becoﬁes‘difficult‘to induce,groups to

revéal‘their'Valuationy'soﬂthat they attempt to reap the

bBenefits WithOdt,ihcﬁrring the - costs. 'In our context the

- existence of books in libraries-which can be photocopied or

summarized by the readers points out the public good nature of.
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information, in that one does not have to pay for the book
in order to have access to it. Copyright laws, although
useful, in no way can be precisely enforced so that the

rights of the author can be completely protected.

2. The second aspect of the information structure is
the channeling process. Channels consist of all the elements

which are necessary to bring the information from the producer

to the consumer. The costs of information channels are, not only

those associated with physical capital, but also consist of
important human capital costs. Indeed, education is an infor-
mation channel where individuals undertake large investments
in acquiring certain abilitifes. 1In general the use of dif-
ferent information channels tends to define the manner in
which society becomes segmented into:different groups. The
accessing of particular channels by specific individuals limits
the diffusion of information. The problem of income dis-
tribution is essentially one where different groups access
different channelé which creates information asymmetries in
society. For example,vdifferent'levels'of education or
different productivity levels. through the use of aistinct

information are causes for income to be unequally distributed.

3. The inherent tendency for markets to undersupply

information and for channels to be asymmetrically distributed
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in society will imply that government will become more

T,

l

{ involved in information generation. This involveméht will
not only be indirectly through legislative and regulatory
policiés, but directly through active participation and
funding. We encourage the steps taken in the area of research
and development which focuses on the fechnological and material
capital. However, because capital interacts with labor in
production processes, a one-sided.bias in favor of new tech-
nologies can create inefficiencies. Thus there should be

" government éfbgrammes.on the development.of ﬁuman cépital -
such as enlarging the development of specialized colleges,
encouraging and financing on the job'training, training\indivi—

" duals who are out of work or who desire a change in .careers.

In other words the use of funds and other;government'
"resources should be directed'towafds the'develOpment:of indivi-
~.duals aﬁd not just the maintenance of:incomé lévels; A more
‘thorough. analysis-of these and other programmes.pertaining: to
‘the alternatives of the information structure. of labor markets
has ‘to be undertaken in:ordéf tofmoreﬂclOSely:evalqate the

"~ efficacy of~alternative'scenarios:in‘human capital development.

-4, The.public3good néture'of‘iﬁfﬁrmation and the usé_
offsbecific channels by'differentigroupsfcause“tﬁe%infOrmation
structure'Eo befinternélized within.organiZatiqns'or:hierarchies
inﬁédciety rather than left sblelY;td}markets;' Hiefarchies,

. such as government departments, universities, and corporations
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are as diverse as markets, and therefore provide distinct
kinds of information. Corporations will engage in appiied,
low riék information generating processes, while non-profit
organizations produce basic, high risk information. In
addition corporations must attain a certain threshold level
in terms of size and industrial concentration in order to be

able to internally generate complex research processes.

Hence due to the fact that corporate size and industrial
concentration play important roles we expect that the degree
of vertical and horizontal Integration in the economy will
Intensify. At the very least the ownership structure in the
information economy will involve a compiexity of interwoven
links. Large corporations or consortia of corporations will

own the more specialized firms Involved in the channeling of

information, such as data processing, databanks and information

search. Moreover, information generation will be financed by

a mixture of privately-owned and Crown corporations, with the

baslc, high risk productlon prerformed by research lnstltutes,

universities and other non—proflt 1nst1tutlons.

In this way the risk of complex research can be
diversified. We will observe that collections pf corporations
will play a greatér role, through financing and risk pooling
in the production of‘informationr,.In particular'this can be

a long-term solution to the education crisis brought on by

constraints on government financing and lower enfolment levels.
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These research groups who will be independently funded can

be subsumed within or loosely connected to university adminis-
trations such that there can be sharing agreements for .
professienal and administrative functions without enlarging

overhead costs. Thus universities may be able to be more

adaptable to changing enrolment and public funding situations.

Iy

5. The information economy will consist of greater direct

- involvement of government and large corporations in information

generating and channeling. Consequently important combines and

. regulatory issues must be confronted. The deqree of horlzontal

and vertical 1ntegratlon in our 1ndustr1al structure will

increase. For example we find Insurance c0mpan1es, ‘leasing

‘companies and newspapers becoming more and more involved in

databank and dataprocessing services. The‘iesues'Of not'Qniy
the appropriate degree of-government involvement but also the
degree of industrial integration that will foster efficient
and equitable development of the'information economy-must be

thoroughly analysed.

It is clear -that exrstlng comblnes leqlslatlon and

regulatory mandates will have to be changed in llght of the : /

/
more integrated economy. . Indeed_we can witness thejpreSSLng ' f
i

need for a new competition bill new telecommunications legis-

' .lation,.and ‘revisions to the Bank Act as reactions- to the )
/

reallty of greater 1ntegratlon. Varlous lndustrlal scenarios
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must be studied to determine appropriate industrial structures.

One thing is clear that the degree of integration must be
compared to that of the North American scene, if Caﬁada is
to be internationally competitive in the information economy .
In fact what might seem to be too high a level of integration

for Canadian markets may well be guite appropriate for con-

‘tinental markets, as evidenced by the success of Canadian

Pacific and Northern Telecom. It is the markets under con-
sideration (such as transnational ones) which play an important
role in determining acceptable levels éf integration. Finally,
labor market impact studies cannot be independently analysed
from scenarios depicting industrial strategies, because the
development of human capital mﬁst be complementary to the type

of industrial network we desire.

6. The regulatory aspects of the information economy
are‘?articularly complex, We'vieW'the content aspeéts-of the
information structure as the information commodity and the
carriage aspects as the information channel. This is an im-
portant distinctién, bﬁt we must be . clear that.the carriage

and content sectors are not themselves homogeneous units.

There are many horizontal and vertical levels of chan-
neling activities. For example in a horizontal sense there are
many firms producing data communications services, for example

Bell Canada, CNCP Telecommunications énd‘IBM."Clearly we must
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treat carriage firms as distinct entities providing services
in both monopoly and competitive mérkets. The potential.
rigidity of contemporéry regulatory environments must be
alfered to allow for the development of the carriage sector.
There are a whole host of interesting soluﬁions between the
confinement of present regulation to complete‘deregulation.
For example one can allow competition on entry and price, but
control quality standards. In addition direct subsidies can
be paid to needy ihdividuals to make sure they héve access to
the basic information channels. . These subsidized channels do
not have to be. just telephone services, especially in light of
the new home services which arern‘the fdrefront-Sdch‘as

videotext. The handicapped, poor and in general ‘the ‘disadvantaged

‘need a great deal;m¢re‘than just the potential ability to make

and receive-teiephOne calls. They must have access to channels

'in order that:they~can become conStructive‘members of society;

for example various home educational courses that can. be
delivered over the television (or some other terminal) without

undue . time constraints,
- ‘Another example can be the -formation of federal or.

provincial corporations supplying the basic communications

sérVices, while.private firms openly compete to supply services

. which society feels are not of the: basic variety. 'These are
Just. two pdssiblelscenarios..iClearly'it is important in main-

'g“tainingUnéededjregulation‘over the carriage sector that' the




impacts of different regulatory environments must be clarified
if the growth of the information economy is not to be hindered

but rather encouraged.

Lastly, there are no general reasons why markets will
develop or should be encouraged to develép along the lines éf
the separation of carriage and content. In keeping with our
notion that the content and carriage sectors are not homo-
geneous, it is not necessarily detrimental to society not to
have a distinct separation, through legislative and regulatory

statutes, of information generating and channeling.

It appears that the iésue of separation of carriage
from content basically.centres'around the demand properties
for different kinds of information and the techﬁological charac-
téristiés of wvarious channels. TIf there is a broad based
~demand for specific kinds of information then there may be
a ¢asevfor separation of content and carrfage. ‘The principle
rests on the premiée that if sﬁfficientvmémbers of the popu-
lation are affecfed by particular information production'then
the information génerators should be separate from thé
channelers to permit appropriate competition in this form of
~ information productionf Television programming is an example
where the demand for sports and other leisure information
forms is so pervasive that carriage énd content should be .

separated. On the other hand there is no reason why research
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organizations who produce very specialized information for a
limited demand may not bhe permitted to publish and disseminate
the works of their staff and other professionals. Thus it
seems that technological conditionS'aﬁdvtransaction costs (i.e.
market and administrative conditions) can be used to select
the regﬁlatory poiicies towards the degree of integration

within and between information generating and channeling.
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