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THE IMPOREANCE OF TLLECOMMUNICATIONS TO -

REGIONAL ECONOMIC DEVELOPMENT

:0:0.1 This report represents the findings of Phase I of a prdject
~investigating "the importance of telecommunications to regional economic
development". More specifically the purpose of this report is to examine this

topic by didentifying, at a cdnceptual level, ways in which telecommunications have |

influeneed, or might inflﬁence, regional economie deveiopmeﬁt in Cenede;eto._
~discuss potentiel methodologies to‘test these effects; aﬁd to idehtify-ease Studies.
\%Fo:serve as test vehicles: Tt is ﬁotvthe purpose_of.this preseet.repertito 

-actually undertake any‘measuremeht.' That task, in‘the‘context of specific case :

(étu&ies, is to'be the work bf Phase II of this project. :

-1.0.0 Definitions

PR I Telecommunicatieps may be defined as:

"Communication modes 1nvolv1n the transm1531on of electrlcal
g
1mpulse9” 1

“Defined as such telecommunications would 1nclude both.one way flow.of
'“1nformat10n modes (e.g. radlo T.V., CATV) and two Way flow of 1nformatlon modes
.;(e g. telephone, telex, telegraph) - This report Wlll confine 1tself to the |
Jlatter. This same dlstlnctlon is perhaps better captured in the follow1ng‘

‘definitlon:

. « . define "telecommunications" industry as largely
common carrier activity based on the electronic delivery
of ‘point to point messages over a distance. Broadcasting,
on the other hand, is in the first instance concerned with
message creation and only secondarily with message delivery;
in addition, the message is received by many and so is not
point to point communicatilons. i '




It is then telecommunications as an electronic, two-way, message delivery"

'system on a point to point basis which will be used here as the working defini-~

. . 3 iets . : V e
‘tion of the term telecommunications.” Within this broader definition of tele-

communications, discussion will focus on each of four different types. of use:

voice, data, written record and video transmission.

1.1.2 Voice transmission has been the domrnant use of the telephone network

up to the present. It involves audio contact‘between at'least two persons and
offers the advantage of instantaneous voice message delivery.
1.1.3 Data transmission is, relative to voice, a new and growing tele-

communications ‘use Whlch also primarily involves the telephone network. There

“is, however, Wlth data users a higher incidence of dedlcated or prlvate llne

use versus public switched network use than is the case w1th v01ce.b This should
change over the foreseeable future, however; as more data-line sharing
programmes are ‘introduced.- This should also haVe_the effect of reducing the
cost of data transmission to most small and medium range_users.' Data invdlves~1
transmission between terminal devices or machines and may be of three types:'

31mplex or one way information flow Where the termlnal equlpment
at one end is merely a drone; :

"half- duplex which permits two way sendlng and receiving but 1n only
one direction at one time; . .

and full-duplex which permits simultaneous two way transmission{

1:1.4 - The average voice grade circuit can transmit 2400 bits of information -

.per minute but can be modified to accommodate data transmission up to 9600 bpm ..

without substantial cost to the carrier. All types of switching centres can -

,handle data except step-by-step type exchanges (i.e., .data can be handled by

cross-bar, electronic, or d1g1tal type sw1tch1ng centres) The presence of



_.step exchanges is not a major obsﬁacle, however, in the Canadian case, since
‘carriers can reroute a user to the nearest non-step exchange and then put -the
‘flow through_the switched network.;‘Private line service is always available to

" any user prepared to pay the cost and thus is an alternative even when the

first option is mnot possible. 1In effect, then, data service is now available

-virtually anywhere in Canada where regular telephone service is available.

1.1.5 ‘Written :ecord”transmission in the form of telegraph is the oldest

Fform of telecommunications. Telégraph, hoWeﬁer, no longer necessarily supplies
- written record copy. Today's written record transmission is primarily,felex
or IWX or facsimile transmission. Teletypewriterzor various types éf.photo—-.
.copying~telecommunications systems are types of facsimilertraﬁsmissién.. This
.:type of servicé has nét been very fuliy develoﬁed in Canada té this poinﬁ but
.may be expected to growlin.importanée in the fuﬁure; -In'particular,‘many ": i

. futurists see the day when we will have such things as an electronic mail

systemr and telecommunications will become the dominant mode for transmitting

" written record information.

'nl.i.6.: _Video.répresents the newést-and aé yet‘least~developéd use of
‘telecommunications: Devices such as the videophone pefmiﬁ visuai és Weli as
.audio contact on an instantaneous basis. Althoggh there is much potential,in'
‘vide6 ﬁse, pfice hés to date prevented any extensiveAadoption and video is,

- as yet;Va use of.telecommunications which iS»iargély-uhfested in the market.
,1.1.7 When the term.telecommﬁniéations‘is used in the present'report;>ﬁo"

.attempt will be made tovdistinguish these different types of use. In Phase IT

of the project, in undertaking specific case studies, these distinctions will

‘be considered.
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1.2.1 "RegiOnal‘development requires specification of both the word regionall

and the word development. Given that a region must be defined in geograpbic

;spacc, it may nonetheless be delined in several ways, dependlng on the use to

Which the definition is to be put.4, One could, for example, define a7region by

administrative boundaries, which, depending on the desired level of aggregation,
‘would look at municipalities, counties, or provinces. One could also define
regions by physical characteristics, by social or cultural chéracteristics, oxr

. by economic characteristics or by various combinations of all of these. -

1.2.2 Given that the focus of this report is economic characteristics, the.

definition of a region must be useful for this purpose. Tt is also necessary

'thstvthe definition of region be one for which data is available. In the

Canadian case this constrains one to deal in some fashion with administrative

units, however-arbitrarily they may be defined, since this is the basis on

which most published data is collected at present.' It is also necessary to
strike a balance between the level of aggregation employed in deflnlng a reglon

,and the utility of the deflnitlon for pollcy purposes. If the reglons are

deflned S0 broadly that they ‘cease to be largely homogeneous in terms of

economic characteristics, then the utility of the definition is obviously

}impaired‘ ~As McCrone notes:

On the one hand, the regions must not be so aggregated
as to conceal the differences which it is their purpose
to illustrate, but, on the other hand, their number
‘must be small enough to enable comparisons to be made
and the priorities of pollcy between them properly

. coordinated.>

Isard, however, stresses that, a regiomn is "an area that is meaningful because

. , R 6 e .
of one or more problems associated with it". . It is to preserve the meaning-

fulness of the definition that the definition here will in fact be somewhat

.ambiguous.



1.2.3 In Canada, a frequently used regional division is to identify-tﬁe

-‘Atlantié Provinces, Quebec, Ontario, the Prairie Provinces, British Columbia, '
~ ‘and the Northwest Territories and the Yukon. This grouping is used because

it is a convenient way of establishing the regional setting of Canada with

classifications made at a high enough level of- aggregation to simplify

‘comparisons while using administrative units for which data is readily available
and grouping these,administrative units in a.way which results in approximately

: homogeneous units according to broad economic characteristics.

1.2,4' “Table 1 indicates the degree of regidnal income differentials in

“Canada both by province and by provinces grouped into these six regions. The

'substantial disadvantage of Atlantic Canada and Quebec vis-a-vis the Prairies

and especiallj Ontario and British Columbia is readily apparent.

\1.2.5  Not only are theée regional ineqqalities quite largé; they'ére'also »

. extremely persistent and as Chart 1 indicates they can be traced as far back .-

in time (with some tempbréry fluctuations) as reliable statistics exist. In

' the last two decades some amelioration of these .disparities has occurred and
- . income has gfown,somewhat faster in the poorer regions. As Table 2 indicates -

“’however, the différential in rates of growth is so sma11 (only .5% ta 1%

greater than Ontario) that a very long time will be fequired to eliminate

altogether regional differences. TFurthermore, the fasteét growing segment of
~total income in the poorer regions has been government transfér;income, which .
ds sﬁrely not a healthy source of growth. Wages and salaries have grown only.

zmarginally'faster in the poorer than in the richer provinces. .




TABLE 1

Alternative Measures of Regional Income Disparities, by Province and Territories, 1970l
Yﬁkon
. and.
: 4 : ‘ . ‘ - North-
New-  Prince New - Sas— . British - west
found~ Edward  Nova . Bruns- '~ Mani-  katch- v Colum~ Terri-
land Island . Scotia wick Quebec  Ontario  toba ewan - Alberta bia tories
(Canada = 100)
Regional indexes: ,
Market income per capita2 55 60 75 - 68 88 120 92 70 . 100 109 . 101 o
. - : (56) (57) (75)- (68) (89) (114) (96) = (96) (104) - (110) (101X
" Personal income per o . . S
capita X © 63 67 77 . 72 89 118 93 72 .99 2109 . 95
Personal disposable B : o : - ' o '
income per capita 68 72 79 75 90 116 . 9% 75 100 109 93
Average family income .- 70 - 73 .82 . 78, 96 . 111 90 76 99, 104 99 -
S ' ' ' an . o (94) (ro9y - . . . (o0 . (105) (n.a.)

Averageufamily : , ' o o : _ : . _ :
disposable income _ 74 7% 84 81 98 109 91 79 . 99 104 97
Family disposable ' o ' ' ' B '
purchasing power

Excluding housing .

 cost differential 70 76 82 78 98 110 % 80 101 101 69
“ Including housing : S A 3 ' o : , .
‘cost differential . 75 77 83 87. 102 106 97 - 85 101 97 70

 n.a. = not available.
1 Allfizuresin parentheses are for 1974.
.2 Perscaal incame minus transfers to geraons dmded by population as of June 1, 1970
3 Family income adjusted by the ratio of disposable income to personal income in each region,
4 Family disposable income deflated by inter-city partial consumer price index: Winnipeg = 100, May 1971. The pnce index for the Yukor(
_and \‘orthw#st Temtones Was | assumed to exceed that of Edmonton by 48 per cent,’

SOURCE LIVlng Together, A StLdy of Reglonal Dlsparltles,
: Economic CounC1l of Canada, 1977 Table 4-8, .46,




f I o 7.
| » : Chart .1 ' Index of Wages and Salziil:{c.sh per Empiojed Person, Canada, by chion, 1953-75
‘ I —— Ontario L RIS
| SRR =~ Quebec * - . . -<f~7;— Prairie region -
I‘ . o (Canada.=A100) ~=* = Atlantic region - B ' Bril.ish Cglﬁmbiﬁ
I | 'SOURCE! As below p.35
~Table 2 : ‘
I_. - . Growthlof Components of Personal Income per Caplta, '
G anada, by Reglon, 1954-75 :
: Average annual rate .of growth (§ current). .
_ I Atlantic ~ . Prairie British : :
: region Quebec Ontario . region  Columbia .. Canada
I o (Per cent) .
~Market income | 2 7.1 6.8 " 6.4 6.9 6.1 6.7
Wages and salaries 7.6 7.1 6.8 7.4 6.5 7.1
*Farm income 0.0 1.8 1.8 5.1 -0.5 3.2
“Unincorporated nonfarm income 3.8 3.6 3.1 3.5 2.8 3.4
“Dividends and interest ' 9.2 8.7 8.3 10.4 . 8.5 8.9
Government transfer income 10.2 9.4 8.9 8.2 7.2 8.9
7.6 7.% 6.6 7.0 6.3 - 6.9

~1 Estimated, u31ng an unrestricted logarithmic regress:Lon, . :
- 2 Including "other" income, which is mainly military pay and allowances.

SOURCE Living Together, A Study of Regional Dlsparlties, Economic COUHC:L].
of Canada, 1977. Table 4-2, p.36.

l To tal income
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1.2.6 ‘This broad regiOnal definition should be used more as a guideline to-i

‘assist in the selection of specific cases and as a focus for discussion than

as a definitive statement. If our emphasis is towards remote and/or under-

- privileged areas we will wish to teét the findings'generated here at different;'
 levels of aggregation. Thus what is found to be true of the Atlantic Provinces

'should be tested for Cape Breton within the Atlantic Provinces. ' Alternatively, .

it could also be tested for entire nation states.in a less developed couﬂtry

b

‘context. Section : of this report discusses the potential relevance of this -

study, which is placed in a Canadian regional context, to the telecommunication
»expérience and planning of underdeveloped countries.

1.2.7 . Having defined region, or at least clarified the sense in which the .

-word is used here, it is also important at the outsei to clarify what is

meant by "regional development". By this we mean the economic development of

the less developed regions of Canada. Emphasis, as already noted, will thus

"be concentrated on remote or underprivileged regions and, in particular, on
' differences in income and employment opportunities between these regions and

- the rest of Canada. The regions to which the énalysis will be directed will be

those regions with the lowest income levels and the lowest employment

-opportunities.' To a large extent, the case study topics suggested for detailed

examination will geherate measures of increased firm or industry productivity
or profitability and job creation, or employment, effects. Thus, the work -

proposed for Phase II will not .involve a measurement in terms of aggregate

- income levels of the role of telecommunications. To move from individual firm °
~profitability or employmentAchanges would require a model designed to translate

- such "micro" changes into "macro" measures. Such a task would be a large and

expensive one and is not directly envisaged. The case study results, however,

will be both suggestive of the virtue of undertaking such an exercise and the

results that might be expected.




. 2.0.0 The Historical Role of Telecommunications and Regional Development
»:2.1{1 u"Ceftainly some people believe that telecommunications hads

had an influence on regional development or on differential rates of
regional development. Regional economic disparities are a'problem .
related to the spatial distribution of economic activity in a,country.

Telecommunications offer a potential means of overcoming the disadvant—

~ages of distance and a means for remote_or underprivileged.regions to -

oo

gain access to other regions. To quote a portion of a 1971 study of
the Telecommission in Canada:

Telecommunications is, in a sense, a substitute for
presence. Its availability in an underdeveloped area
allows the user to overcome some of the disadvantages
of distance . . . telecommunications can substitute for
travel with an associated saving in time, cost, and
- personnel.  As a substitute for the mails, telecommuni-. .
cations can act to save time.and to speed up a decision-
making process. As a means of access to information,
telecommunications can allow quick and frequent access,
by managers and others in a remote area, to the pools
.of information and talented advisors found in large.
populatlon centers . .. L7

Similar statements to the above are to be found in other wofks, as, -
for example:
Telecommunications, in addition to being a lucrative
venture in highly developed areas, are also a vital
stimulant to marginal areas . . . -Indirect benefits
also arise from the incentive effect of extending
~adequate national telecommunications which enable the
establishment of industrial complexes and assoc1ated
sub-industries in remote areas.S : :
To date, however, assertions such as these are largely unsubstantiated.
The Telecommission study referenced above, for example, cites as evidence

of the importance of telecommunications as a "catalyst for develepment'

the fact fhat
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Telephone development (expressed by telephones per .
100 population) is higher in areas of high develop-
" ment than in areas of low development; 9

" This finding does not however imply anything, necessarily, "about

causality. It certainly does not permit a éonclusion that increasing .
telephone deﬁsity,Ain avgiven.region,_will promote econqmiclde&elqpﬁent
in that region.

2.1.2 . InAfact, a major difficulty in aséessing'the role télecommuﬁi*

cations have played in regional economic development in Canada, is.the

fact that a characteristic of telecommunications is the présence‘of

externality effects. : Externalities are benefits or costs Which are
captured by, or imposed on, a party other than the immediate producers

or consumers of a good or service. In the case of telecommunications,

-these externalities represent benefits which accrue to persons oY

economic units other than the immediate subscriber and takéxoﬁe of tﬁd_
forms. First, the potential calling capability of éﬁery user is en;
hanced when new users are added to the system just as the valué of the
system is enhanced for any new usér the greateflié the size of the
existing system wﬁen he joins. éecond, fhe fwo way nature éf telgcoﬁmuni—
cations (within the restricfed definitibn being usediherei meané'that-
benefits are derived n&t only by persons making ealls but also by perééns‘
receiving calls.10 |

2.1;3 ~ The implications of the preseﬁce of such externélitieé in
telecommunications for the quéstion of regional development.can beiillﬁs~
trafed as follows. Suppose we have two‘regions, A and B, which a;e
geographically separated but are both parts of the same éountry SO thét‘

there dare no artifical impediments to trade between the two regions.
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Each region already possesses ‘a telecommunications system of its own

‘but initially these systems are not linked to one another. Assumé now

" that the two'systems are linked. Then users'of.the-SYStéms.in each

region now have access to both regions in placing and receiving calls.
The effect of joining the two telecommunications networks may be

either to open B as. a market for producers in A or to open A.as a market

for producers.in B or both. If initially A is a relatively moreAdevelbped

- Tegion than B.and possesses proportionately, a:greater~sharé of the

country's total economic activity than B and if the ‘telecommunications

link when put in place acts to increase A's penetration of B's market.

. by more than it does the reverse, -then the improvement in telecommunica—

tions will have acted to reinforce existing spatial distributioh_pattqrns S

of economic activity and existing regional disparities. Exactly the same

‘effects could result if, with a telecommunications link already existing

between A and B, the system in B, the underdeveloped region, were to be

.upgraded in quantity-or quality terms. .Giventtheiexternality features

of telecommunications, there is no way that the benefits of such expansion

or improvement can necessarily be totally contained or even largely

* contained in B -even-though that is where all of the new investment is -

taking place.

2.1.4 Thé specific impiications thét-ﬁhese externaligy éffeétsi'
exhibited by télecommunications have héd for régional~deveidpmeﬁt in’
Canada are not af all clear.  If, iﬁ the abo%e éxample,‘region A ﬁere
to be identified és Ontario and regiqn B aé the Atlantic Pfovinces,'

then it becomes a definite possibility that telecommunications services

may have acted to reinforce existing regional disparities in Canada to the
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pieéent rather than having gcted to lessen them. -The.érea stfeteﬁing
from_the southwestern limits of Wiﬁdsor, Ontario along fhe.St._Lawrenée
to the northeagterﬁ limits of Quebec~Ci£ylhas been termed the Canadian
Industrial Heéftland.ll In‘fhis area are to be found the‘majority of
Canédafs'population, the.majdrity of thé Cénédian manufacturing labour
force,-é high préportioﬁ of Caﬁada's‘skilled and professional labour
force, aﬁd approximatély half of the pefsoﬁal‘dispésable income:of tﬁe
.-éouﬁtfy.lz ‘Tﬁe.advantages which fhis area has méké'it highly probaBle
that the growth in inter-provincial telecommunications serﬁiées over tiﬁe-
have éllowed firms ip thié region to penetrate.markets in othef fégions‘
more thaﬁ the reverse. Eof telecommuﬁicgtions itseif tﬂe characgefis—
tics of this central région of Ontario and parts -of Quebec havé meant
a lower cost of service on account of the higher population~denéity

allowing the carriers in this region to achieve lower per capita network

installation costs, with lower basic charges for telecommunications service — - f
as a result. It is certainly possible that, as a 1973 study by D. Clark

on the impact of telecommunications investment on spatial economic acti-

vity in Wales concluded,

Rather than. invert existing patterns; tele- ) - e 1

communications at present are reenforcing, S ‘ o }

not revolutionizing, traditional frameworks
+ of spatial organization.

'2.1.5 ~Added to all of the above is the fact that over a very long B

historical period; regional disparities in Canada have tended to stay .
relatively constant. (see Chart 1, above). A recent study of the
Economic Council of Canada.sthted that between 1955 and 1970 there was a

Mgubstantial narrowing in differences of personal disposable income
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vbetweeﬁ'proVinces.on a per capita baéis béfweén'l955'énd 19?0L?14 ‘

VAs ﬁoteq above, howevef, thefé was a fconsidefably more moderate"

.reductién of disparities as measured by market income (i.e. income
ekcludiﬁg government transfer paymenté).l5 Al.966'study‘by.Chernick16
concludes that over thé period from 1926 to 1964 there was little or
no change iﬁ the rénking among regions in terms of per capité income
'ieVelé. Thus, while it may be truejﬁhat teléphOne deVe1bpment‘is
highest in regions where income levels are highest, it ié alsd true

. that ‘as telephoﬁé development has advanced ovefythéllast several décades,
this development has not been accompanied by any marked change in the
rélative developmént status of Canadafs_reéidns.

2.1.6 It must be noted thét this‘argument.qn the-relative share of
benefits received by each region daes not mean‘that iﬁ.aBsolute férms

every regibn may.not ﬁave become betfef off as theﬁfelecommunicatibns
sfstem(has grown over time. To the extent that'régional disEarities‘versﬁs

.aggregate.growth of-individual.fegions'is of coﬁcern, then this question

of Egiative rates of growth is crucial. But even if it is only absolute

Sgrowth by individual region which is of interest, this,externality char-

"acteristic of telecommunications. requires that attention. focus on plant -

investment and other feafhres of telecommunications,‘égch as prices, in
all regions and not just the region being éxamined. Just as -the benefité
of new.plant‘investmeﬁt in one region canhot be,éolely‘coﬁtained'in:that
region so too the total benefits derived from'the télecommuniéations
sector.in any one region may ﬁot be sqlely‘derived'frpm thé‘plant invest-

ment in- that region.




.

2.1.7 In addition, historically, the provision of telecommunica-

tion services in Canada has been largely demand determined. Thus

while it might be said that telecommupications havé not limited economic
development, neither does tﬁé ﬁominai evidence allow one fo say thaﬁ.
telecommunications have caused economic develﬁpmént; 

2.1.8 Canadian telecémmunications carriers have typicaily provided
"service on demand" either by'regulatdfy order of éharter obligatioﬁ.
Certainly there are individual services which have been intro&ucéd by‘
some carriers in advance of demand, But, by and large, this is not true
ofAthe provision of basic telephone service to first time users ﬁor‘is
it true of most of the services offéred by tﬁe common carriérs.' Where
supply fac;ors seem to be most domigant ié in adoption of neﬁ tééhnology
in switching equipment, transmission faciiitieé, and so bh; AThese .
factors have, however, served more toHlower.the cost of telééommﬁnicatibns
rather than tb alter the basicAservice being provided; the. incentive to
the carrierslto adopt the technology.has been largély.one df cost.

2.1.9. If the telecommunications services in Canada have been

‘supplied on a "service on demand" basis, then we cannot use historical

evidence in Canada to test -the question of whether telecommunications

" might be a pre-condition to growth. To the extent that telecommunications.

plant‘has been built.ahead of demand, it Has been oﬁiy fof relatively
short periods of time and done, theﬁ, because'it is‘cost~effective for the
carriers doing it.l7 | |

2,1.10 | If tgiecommunications inveétment does not, in fact, cause

growth but serves merely to "accommodate" growth which is caused by

other factors, then the role of telecommunications in regional development

takes on different meaning. :Tovquoté the Telecommission Stddy Z(d):
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Except -in the case of a few communities which are
comparatively isolated, there is little evidence

that telecommunications has been a limiting factor

_in regilonal development. On the contrary, the
evidence available suggests that telecommunications’
services has generally kept pace with other forms of
development within the region examined in-this study.
In part, the situation is attributed to "service on
demand", t ' : e

'None of this discussion is intended to suggest fhﬁtitéleCOmmhnicétions '
-hgs not«influenéed the‘spatial organization_of economic activi£y in~-
Canada to the present time. "Nor .is if intended to;suggest.fhatithis.
iﬁflﬁence, if present, has necessérily_worked to the disadvantage_gfl'

- less developed regions. Rather it suggests a).the need to"sﬁudy the
qﬁestion in far more detail than has yet been attempted by‘éﬁyong ;nd
-b)_thé‘highly intraétaﬁle qaturé of the‘ﬁrOblem if looked at~a£ too
hiéh a lével of aggregation.' Phase II of this.study is therefore .to

" be structured as a series of individual case studies, since at the mqfe
miero level, the problems discussed above do\not eméxge in:explicit

,faéhion. From these case studies if might"bé possible tozdfaﬁ geﬁéﬁé,
alizations which allow the abave probiems“to be considered at'a more
aggregate ie?el. |
2.1.11 The above also suggests that thé’futureuimpétt ofttelecbmmuhi* |
cations én regional economic de?elopmeﬁt may &iffer conside?abiy from
theipast impact."Telecommphications technology is répidly‘advancing and
'may in the future, influencé-spatial patterns in way§ whiéh were'previously'.
impossible. ‘It is, also, not at all oEvious how the~deveiopment of the
system to-this pqint'has affected spatial'activify-nbr‘is it bEvibés-that‘
the Way it has acted historically need continue in the future.  T9,th¢

extent that attitudes on the part of business users have inhibited use
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or usefulness, the future may be far different thén;the‘past if atti-
tude or awareness factors can be‘chaﬁged.' To thé'éxten£ that prices

of service may have created certéin~historical_demand pétﬁe?ns.particu~
larly vis—a-vis substitution of telecommuniéa?ions for other information

transfer modes, the future may again differ from the past, given the

-likelihood of relative price declines in telecommunications with further

‘technological development.l.9 To the extent that new peripheral équip—

ment attachments are developed to interact with the switching/trans-
mission network, new applicétions may be developéd'by; or for, specific
users which were heretofore impossible.

2.1.12 There is thus a need, in examining the historical record, -to

_temper such finding_with a forward look that considers.howAundérlying'

circumstances, apart from the physical network itself, might change.
In addition to testing the impact of telecommunications investment his-

torically, it will also be important to test the historical. influence

of price, attitudes, awareness, and limitations on use because of inade-

quate or insufficient terminal devices (peripheral attachments). In the

-following section, attention is focused on identifying,’conceptually, the -

‘ways in which all of these factors might influence the impéct-of tele-

communications in a regional context.

+2.2.0  Assessing the Potential Role of Telecommunications on

Regional Development

2.2.1  As noted above, the rble which telecommunications has played.

~in regional economic development is, in the aggregate at least, extremely

. difficult to assess. The externality features of telecommunications

services create the problem of determining how a given benefit nationally

has been distributed.regionally.‘ The -fact that service has been largely
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deﬁand determined means that, on a general level, there.is:ﬁo ready
means of testing the role of telecommunications-as a causai factor,
Yersus accomﬁédating factbr,'iﬁ the growth process. The fact }that

(L) new.technology in telecommunications plant’ and peripherél hardware .

has now made certain uses possible which previously were not; or (2)

pricés or attitudes mighf have in ﬁhe.past-inhibited certain effects

means that the actual historical record may not prove what effects tele-

communications might have in.the future. b

2.2.2 Assessment of the future is undoubtediy'é tricky business and

the realism of futuristic conjectures is sometimes difficult to assess,

‘but in a sector as technologically dynamic as telecommunications there

would seem to be little alternative. Historical experience may be only

a .rough guide to future possibilities — for example, if this study had

‘been performed in 1900 or so, historical experience with the felegraph

would only have hinted at the developments of telecommuniéatioﬁs +hat have

}actually-occurfed. History is indeed”a;great teacher, but it is better .

- at some- subjects than at others.



- Teleéommunications,‘advettised as ""the next best thing to being there', R
offers the potentiél for greatér social contact-wiph persons outside

. the region (relatives, friends) and within the region. Remote communities

- be as important as the greater contact allowed with other regions.
-3.1.2 A more widespread and long~term problem in Canadian regional

development has beénithe widely varying level of-labour ﬁqdality"-avail—

18.

3.0.0 " Telecommunications and Employment

i

_ 3.0.1. Regional devélopment is usually taken to mean-theArégional

.growth in employment opportunities. ' Telecommunications has  the potential

to affect both the supply of and the demand -for labour. Section 3.1

- considers the-former; section 3.2 the latter.g‘lt'is,‘of course, the_
‘interaction of supply and demand at the regional leveljwhich_determiﬁes

“the regiénal distribution of employment.

3.1.0 ,”The Impact of Telecommunications on Labour Supply.

3.1.1 In some areas of Canada the chief problem of regional develop-~

‘ment is not a lack of jobs per se but the high level of - turnover émong

those individuals who hold jbﬁs. In isolated areas of the'cduntry,ihigh

labour turnover and the social problems that3attend the consequent lack

- of a stable comﬁunity feeling are both an important social problem and a

- source of great expense to government and industry. Often this turnover

is ascribed to feelings of social and cultural iSQlation and lack of

-access. to the amenities of urban life. The spread of telecommunications

may have a major impact in reducing the relative isolation of such communi-

ties.and.offer thé prospect of increasediaccess'to_metropolitaniamenities.

are often characterized by low population demsities.  The greater contact . -

permitted within the region by a reliable telecommunications system may

able acrOSS'the'cbuntry.  NumerQus studies have documented the inequality
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in level of educational achievement and quality of eduéational'inputs
o , " 20 . e .
in different regions of the country. ‘To the extent that the educational

-process produces -"human capital” which is supplied to the labour-markét,

this means that in different regions of the cbuntry the supply of laboﬁrf
services will be of lower quality - implying both lower wages to current
- workers and a disincentive to.the location of high technology indus—

tries in such depressed areas.. In some areas the problem of physical )

access to. schools has long contributed to the dislocation of family 
life, to the fatigue and poor leafning-of stﬁdentss‘and to a disinééntive
to continue.formal educafion{' In othef areas; the‘low~levéi éf fhé
education of teachers has contributed, probably, to.a lowér-level of‘
educational input. Both prqblems interact to produqe.a iow level of
educational éttainmeﬁt and a disadvantaged labbur‘fqrcé with‘poor
jobs’in tﬁéir present locations and poér prbspécté‘elseﬁhefe.in Cénadé;
Potentially, educatibnal television and.intéractive telecommunications
‘could bring highér’quality education to our more‘isoléted'and more>de—
pressed-fegions. A vaéf literéture exists on‘thé econdmiéibeﬁefits of
reducation, the productivity of aifferent‘inputé in the éducatioﬁal_pro—.
-cess and television and'telecommunidétionS’aé a teaching éid.z; Case
studies 6f.the use of telecommunications in. education in'isolatéd areas .
:may_well be a realuguide_to.the potential of telecommﬁnicé£ions in this.
érea. A fuller answer would, however; probébly fequireia longer’term

cross—sectional study and the use of field trials.

3.2.0 The Demand for Labour: Telecommunications and Location Decisions

3.2.1 There .is a voluminous literature on location‘theory, i.e.,

. theory which attempts to explain why businesslocates where it does.:
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No atteﬁpp~will be made ﬁere to.review thié literéture'but'tﬁo général
cpmﬁentsAwill be offered: | |
‘a).fTransportation coSts,-glthough.assignedidiffering roles
by differeﬁt theories, are most comﬁonly singled out -as é‘
Aprimary determinantvin a firm's iocationAdecisipn.:’Tele—~”
commﬁnicatiéns is typically-regardedAaé Beiﬁg of secondary
.importance if it is regarded at éli.‘ |
*b) .Although bnélcan;cite various'wéys in which telecommuqif
cations might iﬁfluence location,deciéions,>it nonethelegs
remains true that telecommunications are, af'best; only one:
factor inﬁblved in the location decision ‘and anienhancément.
iof telecommunicétions in a région may.do littleAtd induce
,economié development if such:enhancement failsAto altér:more
fundamentél location factors.

3.2.2 = Telecommunications may be expected to have a major influence

-on location decisions in areas where the nature of the business enter—:

‘prise or sub-component of a business enterprise is such that telecommuni-

cations are. a primary and fundamental factor in the business .operation. .

i

3.2.3 ﬂ ‘The most important component of the spatial distribution of

economic activity is the distribution of employment between and within

.economic- regions, For the purposes of present. analysis one can consider

‘economic activity and employment to occur in one of three services;

(1) the production of goods and.physigal sérviéesj

(2) the distribufion of goods; and |

(3 .the pfoducfion and prbcéssing of iﬁformafion;
Table 3 indicates the current industrial'breakdOWn of.employment iﬁ Canada;

The relatively small role played by goods producing iﬁdustries'(approxi=




Table 3

Full-Time and Part-Time Employment by Industry, _ - . - . |
Canada ~ February 1978 ‘ ‘ ' '

Total - Full-time . Part-time
(thousands)

ALL SndUSTTIES +rvrvrnrnrnnsn, e e 9,577 8,326 1,252
AZTICULLUTE wvrvrvnnnneennnneens R 405 322 ‘ . 83
Goods—producing industries (éﬁcluding'agricultufe);... v 2,641 - 2,547 N .94

Forestry, fishing and tTapping «.oee.e... e, S 81 78 S—
Mines, quarries and oil wells R R n 161 - 160 o —
Manufacturing ..... et reereer e, };......;.;;4 15861 01,798 . .. . 63
CONSETUCEION wiveruenetssiviereseesionsenanns weseess - 538 ‘ 512 o 27
Service-producing industrieé‘...,;...{;;;............. . 6,531 5,457 ‘ " 1,075
.Tfaﬁqurtatioﬁ; éommunicétioh_and.other.utilitie5~. ' 837 - - 793 | 44
B Y L S S S U 1,686 ©1,326 0 360
Finance, insurance and redl estate ........ eeeaens 535 . . 493 ‘ 42
Community, business and personal SETVICe vevens N  ; 2,777 ' 2;186 : o 592
Public adminiStration ....vsueiessisesesessssnioess 696 659 . 37

 NOTE: TFull-time employment consists of péfsons who usually work 30 hours or more pef week, plus those
who usually work less than 30 hours but comsider themselves to be employed full-time; part-time
employment consists of all other persons who usually work less than 30 hours per week. '

‘Te

"'SOURCE:'}StatistiCS'Canada, The Labour Force, February 1978.
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mately BSZ of the labour forée).is péfticularly épparent.' For‘pufposes
of this study, however, it is importént to distinguish:as well between
those service .activities that involve the prodﬁction of physically
beneficial services (e.g. preparation of a_ﬁeal.in a restaurant) and
those which essentially involve manipulatiqn.of syﬁbols for-fhe producF

tion and processing of information (e.g. the operations of banks, edu-

‘cational institutions, or most government departments). In fact, if one

-of .the chief potential impacts of telecommunications is the geographical

dispersal of functions within the same industry, then the occupational

distribution of the labour force becomes the more appropriate breakdown.

_Table 4 presents'a rough breakdown of the labour force aiong these ‘dimen-

sions, and one can note that almost 40% of the labour force are in -

managerial/clerical occupations, or the information processing sector of

- the economy. Sections.é.l, 4.2 and 4.3 of the.report'discuss the impact

of telecommunications on each of these sectors ‘in turn.

+3.2;4 . Télecommunications has been defined as "communication modes

. : L .. g . s w220 E A
-involving the transmission of ‘electrical impulses'. As such it is only
one of a number of alternative methods of transmitting information between

‘human ‘individuals or -economic units. -Potentially one:.can.communicate by’

a) face to face contact and conversatiom,
‘b) .physical transmission of a written message; or
- ¢) -telecommunications.

To each of these alternative methods of transferring information is

.attached. a cost in resources and time. It is natural, therefore, for an

economist to see the choice of alternative methods of transferring infor-
mation as being determined by the relative costs attached to each alterna-

tive method -of transferring information.




Table &

Full-Time and. Part-Tlme Employment by Occupatlon,
Canada - February l978

Total

et

Full-time Part=time
(thoUsands) ‘ l
ALL OCOUPALLIONS + v v rmnnnnnseesannseesssnnns eenenis 9,577 8,326 1,252
Managerial, professionall et e eeeeiaearat e, 2,275 2,048 227
Clerical ....... ceeieeeeas e e, . 1,689 1,410 280
Sales ....... SR P S PR 1,042 | 846 - 196
SEIVACE wavrrnnnreeieieneionenennns e i 1,239 ST R 348
Primary occupationsz e, Ceereenee Ceeeereees 530 ¥ _ 87
. Process1ng, etc.3 ...... P ;; ............ cesees ' : .l,456 l;4l7 f. 39
Construction trades e, e, _.;;, "~ - 576 562 14
Transportation seveeens ﬁ...}........,..; ..... cevenes ‘ ' 401 379 _ t - 22
‘Materials handling and other crafts ...L..{....;.L....",: 378 S 339 . L 39

NOTE: Full- ~time. employment conslsts of persons who usually work 30 hours or more per week, plus those
who usually work less than 30 hours but consider themselves to be employed full- -time; part-time
employment consists of all other persons who usually work less than 30 hours per week

l,LIncludes managerlal and admlnlstratlve, natural sc1ences, social sc1ences, rellglon, teachlng,

medicine and health, artistic and recreational occupations.

2 'Includes farmers and farm wrokers, fishermen, trappers .and hunters, loggers and related Workers,

miners, quarrymen and related workers.

3'_Includes processlng, machlnlng, and product fabrlcatlng, assembllng and repalrlng

SOURCE: Statistics Canada, The Labour Fofce, February 1978.

‘€e. .
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3.2.5 o Technological .development has produced in recent years a

. dramatic decrease in the costs and an eQually"dramatic incréaSé in the
‘quality of telecommunications as a methoﬂ‘of.tfansferring:information.
‘Some cost declines have also_océurred in transportation, but certainly
-the relative Pricé of‘telecommunications services_ﬁave{fallén~4ramatif..

-cally. This trend can be expected to continue in futufe.' Givén these

trends -in relative prices two questions becoﬁe apparent;'
x(l)' What iﬁpadt"héVe.deglining coétsfand impréving~quaiity
of telecommunica£ions had on the spatial distribufion of‘
" employment in eaéh sector of the'economy - i.e. on tﬁe‘..A
‘regional development of Canada, By éector?>»
(2) What impact will further deélines in cost and
improvements in. the quality of telecomﬁunicatiéps have
oni regional development of employment in‘eaéh_séctbr of

the economy?



industries are far more affected by the costs of transportation inputs

-~ 4.0.0 - Goods Produéing Iﬁdustries‘

4.1.1 Historically goods producing inddstries.have'been the sector

to which greatest attention has been paid in the literature on regional

development. At least partially this is prébably due to fhe eaée of
analysis with whiCh goods produqing_industries can be.approached.._Al‘
profit maximizing firm will éttempf to minimizeAthe tétai cost Qf_ail
factor dinputs. /Tﬁé costs of transportation inputs.are both»éasily quanti;
fied and much 1afgef as a-propértioﬁ.pf ééles férAgoods prdducing_inéusu
tries than for eitﬁef of the'othef two cétegorieé of‘industries,

It is noteworthy that:industries such a; iron and éteel ﬁaanaéturing ._‘ : I
or motor vehicles and eqﬁipmgnt mahufacturing purchase far fewer téle¥ |

communications services than industries such as banking or insurance.

"One can note that telecommunications purchases as a percentage of

intermediate inputs are one-twentieth as large in manufacturing sector

industries as in financial service industries while transportation

~inputs are as large in the same industries.24-fPlainlyugOOds'producing 3

than by the costs of telecommunications inputs._"

4.1.2 Indeed, for over 40% of good producing industrieé_thé'dOSt of

relocation from their current sites is probably almost iﬁfinite."Agri~

culture, forestry, fishing, trapping, mining and construction are all

fairly immutably tied to their resource or market base. -Other manufac-

turing industries differ widely in their location and . flexibility but it
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.economic literature.on "the economics of information".
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is' likely that, for the vast ﬁéjority; ‘the costs of physically transport-

ing inputs and outputs to and from markets have dominated considerations

of telecommunications costs in the past*and will continue to do so for

the foreseeable future. Hence it is unlikely that telecommunications has

. appreciably affected the logationAor>relocation decisions of goods pro-
.ducing industries or that this fact is likely to change in the foreseeable
- future.

24,1.3 The argument can, however, be made that the telecommunications

network can have dynamic effects on the regional pattern of economic

.activity in goods producing industries{ The incorporation‘of'out~lying
" areas of a country into a network of telecommunications facilities and
-the increasingbquality and decreasing costs of information flows has

.meant that these.areas have become increasingly integrated into the.

national economy. This integration, as previously noted, may act either

to produce heightened regional disparities or the attenuation of the same
' 25 B | ‘

4;1;4 In recent years there has been a dramatic. expansion in the

26

- This literature

‘has been developed to yield a series of'implicatioﬁs on the size dis-

“tribution of firms, the market structure of industry, the dispersion

of prices, and the stability of market equilibria but "it does not directly
confront the issue of choice of mode of transmission of information

between individuals or firms.

4,15 If, however, one is willing to see the development of tele-

communications technology as essentially implying a decrease in the costs

of the acquisition of information, this literature can be seen as having_

some ‘potential relevance. In particular, the literature on search
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behaviour can be interpréted in. the light of a deélining céét.to the
acquisition of inforﬁation,_'OneApractical eiample of the use of tele-
'communigations in this regard,has~beén the establishment of INWATS'iineé
for regional or provincial tourism departménts.27 .Sinée these iacilifies
decrease the‘gosts of acquiringAinforma#ion abouﬁ‘potéﬁtial acgdmmodétion
or amusements for tourists from relafivelyldistaﬁt areas they can be seen
as.opening the local tourist market to a wider pOoi of'potentialeisitofs;
Comparable Schemés‘havé3also.been urgéd for spreading ofimérket infoxma~

tion to farmers . or to small businessmen.. A new marine service intro-

duced by Maritime Tel in southwestern Nova Scotia offers fishermeh a

. reliable communications system that will permit boats to better plan .

. their 1ength of stay on the fishing banks, the best port to head for

when coming in, to coordinate their arrival with -land based equipment

~such as trucks, and so on. In all of these schemes, telecommunications

facilities are seen as ways for increasing the flow of information to
economic actors.
4.1.6 Telecommunications availability and/or cost is unlikely to

have greatly affected the location decisions of goods producing firms

‘but - seen from a dynamic perspective whereinh firms in a given region grow =

over time, telecommunications may add to this growth. Given that the

physical goods sector, either primary resources or secondary manufacturing,

_is not likely to be influenced in its initial location‘decision.by_téle»»x

communications availability or price versus the site of the resource to

be mined or such factors as transportation cost,.it may still be true that

.. telecommunications can add to the growth of such firms over time. The

type of examples given above of tourist lines, farm information systems
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-different issue whose dynamic effects are more difficult to trace.

28. -

and marine services for fishérmen are.all particularly noteworthy
because they primarily involve. specialized adaptation of the existing
telecommunications network to the particular needs of the industry.

being served. Investment in network capital equipment is clearly a

The system as it is now in place in Canada.is obviously of.benefit- to

" the marketing and distribution functions of firms as is noted in more o

detail in section 4.2. These dynamic growthveffects,_at:the'production _ - B
level versus distribution level, may, however, be more likely with such

specialized adaption than with general network investment.

4.2.0 Distribution Sector

4.2.1 Transportation, wholesaling and retailing of goods currently

‘occupy approximately 15% of the labour force .of Canada. _These ‘industries

are relatively high consumers of telecommunications and one can expect .

telecommunications to have an impact on the spatial distribution of their

-.activities.

4.2.2 It is. likely that the primafy'impact of telecommunications on

the distribution sector of the economy comes through its.impact on.the

‘regional dispersion of inventories (and consequent warehousing and

handling employment). When variations in demand-are stochastic is nature, -

~ the law of large numbers dictates that the total size of .inventory holdings

necessary to meet stochastic fluctuations in demand is minimized by the

centralized holding of inventories, When orders from inventory must

‘be met within certain time periods, the cost-and the speed of communica-

tions and physical transport of goods become substitutes that can be’

.traded off at the margin. In recent years one has been a decline both in



29,

the cost of telecommunications and in the transportation costs of filling -
orders at dispersed locations from centralized inventories. It appears
that a substantial number of Canadian firms have centralized to a fairly

large degree their distribution and wholesaling facilities_;28

4.2.3 Economizing on-iﬁventories has real benefits~tq fhe ﬁational
‘ecoany.'.Sdme*parf»of tﬁe:greater savings in-inventories whicﬁtare

- possible in the centralized dietributidn nefwork are likely-tO‘be‘due~to.
-decreased -cost and 1ncreased quallty of telecommanlcatlons serv1ce%. |

Therefore, the sample frame should include an example of flrms whlch are

largely engaged in the distribution of goods in order to quantify the A

- impact of telecommunications- on inventory savings. Section 8.9 sets .

out a theoretical structure for describing this inventory effect. Adapta-

‘tion of this model to specific firms would permit:an assessment of the

magnitude of change involved.

4.2.4 . . In addition to these inventory effects, which it must be noted(

would not probably work in favour of empleyment‘iﬁ underdeveloped regions

but might, due to the lower cost of consumer goods implied, lead to an

_increase in the economic welfare of. such regions, telecommunications might

‘play a role with regard to marketing efforts by business firms. A firm

already located in an underdeveloped region might, with telecommunications,

‘be able to broaden the effective market area served. Being more remote

-from its market, it might find that telecommuﬁications allows for more

effective planning of marketing activities by complementlng its travel -

2
‘phonlng ahead for app01ntments, follow-up communlcations and so on.9 Such :

influences also imply a complementary w1th transportatlon 1nfrastructure,.

an issue .which is addressed in section 5 l:below.
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~4.3.0 Infofmation Sector

403,10 “"The U.S. is now an information based edonﬁmy. . By 1967,v25% 6£
G.N.P. originated in the production brocéSsing distfibution.of_iﬁformatioﬁ\'f,
+good and services. 1In éddition, over 21% of G.N.P.-Originatga iﬁ thé
'produétion of information services by ﬁhe private and public bﬁfeéucraeies
for purely'internal uses. By 1970, cloée to half of ‘the U.S.:work‘forée was o
“classified és_"informationiwogkers"; holding a job'WHefe the p:oduction' :

. processing or distribution of symbols was the main activity. This group of

"30‘From one point of view the

WOrkeré-earned over 53% of all labour income.

‘over 140,000 employees of chartered banks and depbsit taking institutions in
‘Canada can be said to be engaged in the acquiéition,‘sforing, énd brocessing
.ﬁpf the information which is requi:ed to determine who can withdraw how much
~money from financial dinstitutions. Most governmeﬂt'officials are ‘similarly
”gngagea,in'ﬁhé acquisition and-pfocéssing of information. All‘of these gréups,._
3aﬁd others, can be said to be part of the infdrmationjprocessing-sector~of the
‘médefn.econOmy — and it is worth noting that theSeAare the gronh_industriés;
An térms of‘empléyment, of the past two decadesJT iﬁdééd?iit is thé Information
“processing éector of the economy to -which many.refer»Wheﬁ,they-speak.of,thé :
»”post~indusfrial society". | |
?4;3.2 _ By a rough estimate, approximately 40% of theAlabour-forée are -

.members of the information sector of the present day Canadian ecomomy. The -

chief function of such persons is. the storage and manipulation of symbols -

‘it is riot therefore. surprising that the indUstries ih which they are employed

are currently the industries which are most dependent on  the purchase function

-of telecommunications serViéesL3l One can expect that these»are.the industries
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"+ which are inherently most susceptible to influence by telecommunications
policies and development of telecommunications féchnology.
“4,3.3  Relatively little research has however been done on the impact of

“telecommunications on the regional distribution of information processing

activities. To date five main bodies of literature in this area have been

.ddentified:

(1) the work of Tornquist and Pred aﬁd the Lund groﬁp‘-i
--on -Swedish regional policy;
(2) the work of Goddard and others with fhé'Location:of
Offices Bpreau, London,.England; | |
(3) the "New Rural Society", reséarch programme of
‘ Péter C. Goldmark and the U.S. Department of Housing and
-Urban‘Developﬁent ét the University of Connecticut;
_(4)‘ the work‘of R.L. Day and the business pianning grouﬁ
of Eell Canada; and o
ftsj the studies sUrrouﬁding thetpﬁopoééd déCentraiization- -
- of offices Within;Torpnto —- especially the woﬁk of Code |

and Gad.

Most of the output of these research efforts is not widely available in
- published journals, and it is nééeséary;to contact the authors difectly - a

 process which is not yet complete - and it is not therefore possible to-fully

recap their research at the ﬁreSent time. ~The work thét is available does:‘
‘however make fwo points: | o |
(L Iﬁ the past, the increasing use and availabilityiof
telecommuniéations se¥vices has probably produced more tendenCiés '
to égglomeration than to'régional-decentraliiatioh}

(2) ‘It is highly conceivable that telecommunications can offer T:.
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an_inéreasingly effective substitute for face~to-face meeting
.and therefore enable much greater future decentralization of

economic activity than currently exists.,

h.3.04 'Goddard,-has for example, argued that "the emergence of thé

so~called 'post~industrial society' with its associated relative decline of
employment in purely manufacturing activities and dncrease of employment in .

'non-productive' administrative, research, and technical functions has

resulted in an increase rather than an amelioraﬁiqn Qf,regibnal iﬁeqﬁalities;

. especially in certain key occupations".32 Goddard has documeptéd the
?inCreasing_céncentration of managerial and. administrative occupafions.in the
.relétively prosperous and central counties bf»England. A recenf study of

the Economic Councilvéf Canada33 has indicéted that similar under—fepfesentation‘

of services employment is present in the out-lying regions of Canada. To a

certain extent one can see this development as a variatiom of the VinVentbry
problem'" to which reference has already been made. It has become increasingly

easy for large enterprises to centralize their "inventory" of-highly'skilled?

‘specialized persommnel, to increase their degreerf”SPecializétion and to use
these personnél in. out~lying reglons on an as and wheﬁ required basis. -
Telecommunications between the metropolis ahd‘the hinterland'caﬁ suBstitute

for face-to~face supervision in méét routine casés.~ Emergencieé.can be

-attended to With‘a_ccmbination‘of notificafion of.headquarters:(ﬁelecommunicétioné)
" and the increased speed of personal trével;

:4.3.5 . It is noteworthy that the'primary justification that is~usuall§

. given fof'thé very -existence of the largé metroﬁolis within its associated

‘hinterland is an informatidnal_oné - that of rendering possible the face-to-face
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.contact necesséry,for the COOrdinatioc of upper‘leﬁel econoﬁic‘activities.
“Informational audits .tend to indicate‘that the advantages. of ph&sical

- proximity to suppliers of highly specialized sefﬁicEs (such .as corporate

. 1awyers or high level accountants) ane the importance of facé—to—face

~contacts in complex.negotiations‘end communication.characteriéedcbyiconsiderable

- -ambiguity and uncertainty will continue to ensure that these functions

are performed in large metropolitan centres. The interest in telecommunications

:as a possible means of regional dispersion of employment arisés, however,
‘from the possibility that advances in telecommunications may soon make
.. possible (if they have not already) the physicsl separation of specialized

“head office functions and those parts of private and govermment bureaucracies

that are concerned with more routine information flows.

4.3.6 - .Where face-to-face supervision of parts of'the-organization are .

: only really required on an occasional basls, reglonal decentrallzatlon of

_organlzations could have substantial ‘benefits. Firms whlch locate in the

hlnterland areas of the economy can expect to- pay considerably lower labour

’costs than if they are forced to compensate their employees for the hlgher'

.costs.of metropolitan living. In 1976, for example,.keypunch’operstors in

1Halifsfosrtmouth (a'relstivelyvhigh wage area for.the Maritiﬁes) earned

112.7% 1ess then.simiiar workers in Toronto; feﬁalevfiie clerks earned 157 -
' Qiess.34_"More‘highly skilled operatives had.loﬁerfwage‘differentials 

(partly because they tend to be more mobile WOrkers) but it is'these

"Lower-level" information processing JObS whlch are most amenable to

'relocation. It ‘has -also been suggested that reglonal decentrallzatlon may
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increase the efficiency of some types of information processing functions.




From a social point of view, the regional decentralization of office

- employment would be a substantial boost to the regional economies of

- must put the increased cost of telecommunications services consumed. It

attitudes to use of telecommunications, or lack of'awareness'of the tele~ -

“styles of management have inhibited -this tendency. Alternativelf the

© .relative price of telecommunications may not yet be suffLC1ently low to have
created thlS option, but future prlce trends may soon make it more V1able
‘than it has been. )
=4.3.7 The p0831bility of such decentrallzatlon hlnges on the p0331b111ty
of substitnting telecommunications for faceftoffaee eontact and/or the
-transmission of written messagesl A major aim of the research pregramme

-would therefore be to attempt.te.estimate_the "elasticity of substitution"
wtelecommunications-veréus face-to-face communication or written communication.

may affect this subetitutability._ Driver and Mock
.eexample, that management style has substantlal 1mpact on the. process1ng of
. information. V"Irratlonal" prejudlces agalnst the use-of high technology
- telecommunications equipment may impede the operation of a decentralized

‘system (although-Rappaport3 cites a case where video terminals have. been

34’.

presently depressed areas. Against these private'and.social benefits one

could be that the relative price of telecommunlcatlons already offers. the

incentive to decentrallze parts of 'a flrm in this fashion but that

communications system's potential in this regard, or simply traditional

with respect to bdth,price‘and quality of information transferred between

Tt appears, even from the present literature, that a number of variables.

36 have found, :for_

. successfully substituted ‘for written reports in a medium sized American

‘corporation).
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4.3.8 - In addition, the potential for telecommunications use may well

“be’ very industry spec1fic. Industries as. superfiCially similar .as banking
_and insurance may be quite different in their potential for decentralization

“by telecommunications. Nilles and Carlson indicate that insurance can

be comsidered as a "stand alone" industry which does not require a

;geographical prokimity to-other insurance gronps. "In banking, however, the_
. need to transfer large numbers of cheques makes the decisions of one firm
-dependent upon the decisions of the rest of the-industry. (However, the

.development of chequeless banking may well obviate this difference ) In

short, since a large number of potentially important variables may differ

.across information processing firms 1t_w1ll'be-necessary to both select
the case study firms with care and to be circumspect din the interpretation

.0of the observations generated

5.0.0 - Infrastructure Complementarity

5.1.1 . Impacts on the supply of and demand for .labour may be one method

_of-approaching the influence of telecommunications but one can in additdion

.see a more general role for=telecommunications. Apart'from the_direct role

which telecommunications may play with respect to any particular industry

- .or firm,_telecommunications may also impact on a region through 'complementing

other infrastructure components. With transportation, for example,

telecommunications may be highly complementary in facilitating planning foxr

‘business travel, in coordinating a physical distribution network and

-generally in enhancing the utility gained in using the transportation

network. . For example, more effective inventory planning and warehousing

(Section 4.2) 1s likely to be realized only if an adequate transportation
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“with other service sectors which are part of infrastructure. ° Sectors .
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»network'exists which permits quick inexpensive shipment of goods when
corders are. placed.
5.1.2 Telecommunications may have a certain complementarity as well

such as education and health services have the potential for~being’

-gignificantly augmented by}telecommunieations for delivery to.remote areas.
.Experiments in so-called tele-medicine ate already undernay as are |

- .experiments involving telecommunications:and ednCatien. "Edueationai
.television has been with us forvsometime and, in theAfuture, particularly .
~if we see a greater use of broadband telecommunicationsAnetWorks, |

‘possibilities will develop for two-way interactive educational uses of

l

telecommunications. The results of these uses in health eare‘delivery and -

‘education would then be to raise the level of thése: services being delivered

to remote areas. This in turn could influence regional development by

‘making remoteaareas'more attractive as places to iive, thus enhancing thea
&w1111ngness of many . employees to move to remote. ateas. |

,5,1;3 This discussion of possible complementarity suggests that there
=may,be a need to look at infrastructure,investmEnt\and planning in a
:coordinated framework. IE tran3portation and teleeommunicationsAdo indeed
’qexhlblt a complementarlty, maximum beneflt of each may only be obtained
if there exists some minimum "threshold" level of- the other.  Promoting-
.optimal-use of telecommunications and hence the realization«of maximum
‘benefits from telecommunications-may imply -investing in transportation -

' rather.than telecommunications. Alternatively simple adding more and'more.
Aroads may confer little marginal benefit if the telecommunlcatlons network

.is below some "threshqld"_level. This complementarlty also 1mp11es that
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:the same service, health care or education, for example, may be delivered-

in alternative ways with possible significant cost differences between the

“various options. Telecommunications suggests itself, on account of cost,

as. perhaps the only way to significantly augment education or‘heaith care .

fac111t1es in remote regions. Government slmply can' 't afford to bulld a

«hospltal or school in every town, or to equip and staff every hosp1ta1 and”
"~ school at equal levels unless it does_so by_accepting a low standard of-
~delivery.

5.1.4 - It is proposed to study this question of complementarity'by

analyzing, along the lines of traditional cost-benefit analysis,

"-ekperiments~in tele-medicine and in educational use of telecommunications
“which are currently in progress in parts of North Amerlca. The question .
aof telecommunlcat1ons/transportatlon complementarlty w111 be partlally
‘addressed in the inventory studies recommendedf In addltlon the att1tude
_survey (see Seotion 8.8) will be designed to offer_data on th;s question
by addressing'the issue of transportation;requirenents-and‘use as well as

" telecommunications use.

+6.0.0 "The Case of Less-Developed Countries

: '6.1.1' Sections 2 to 5 have discussed some of the problems and the
.potential of estlmatlng the impact of telecommunications on regiomal

- .development in Canada. - In addition many developing nations are-.currently
-.engaged fn an expansion of their telecommunications network -and physical
. plant - and the question -arises "to what extent can Canadian régional

- development experience with telecommunications be generalized to yield

lessons for the development of less-developed countries?"




~cautious. Rostow

38.

“6.1.2 Tn 1867 a famous German philosopher/economist noted "The cbuntry

:that is more developed industrially bnly shows tp-the,less.deVeloped the

. o 40 : . :
-image of its future'. Ever since, economists have debated the

applicability of the_experienquofAthe»developed countries to the .

situation of the preseﬁtly less developed countries. Currently, two schools
“of thought argue that the ekperience of development can be easily‘generélized

but most practitioners of development economics are considerably more

41 ‘
has argued that societies pass-through the following

stages: - the traditional society; the pre-conditions for take-off; the

take-off; the drive to maturity; the age of high mass consumption. Such
-a schema implies that all nations'pass through the same historical process,
‘hence the examination of the economic history of currently déﬁeloped“

. -countries can tell us the stages and processes-which lie in the future of

nations which are as yet underdeveloped. This approach has, however, been

; 42 . .
‘widely -attacked as being excessively mechanistic and not in accordance

with the wide variation that exists in the economic conditions of both

developed and less developed countries-and it is by now largely discredited..

*Alternati?ely,»one-can'view:economic'development~aS'a<long~and'gradual

_.process of economic growth, involving a continuous process of technological

. q s w N 43 .
change or transition from one "stage'" to another. Solow and_Koqpmanséé

both provide examples of some of the seminal ﬁork in -this tradition. The

literature on growth economics is by now voluminous.and continually

-iexpanding, but its relevance to the real world has been vigorously attacked.
“The high level of mathematical abstraction involved gnd the restrictiveness

-of. the assumptions- imposed on these models make them extremely unsatisfactory
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as eXplanatiéns of either current developménts'in developed countries or
" the-future path of less develdped'countries.45
6.1.3 | Even authors such as KuZhetsA§‘wﬁoée bééic’theme is ﬁhe
gommonélity 6f various strands in development experience éfe highlf'cautious_ 
in interpreting what éppear to be similar trends in statistical‘aggrégates
in the process:of economic deVelbpment. Economists Who.qonsidef also thé-
_political and social dimensions of economic develobment.typically also -
-stress much more heavily.the differences in initial conditions'befween thé.
less developéd countries of.téday_ana the ﬁo& develoﬁed coﬁntriés; 'Myrdal
vfor“example,.declares that “the differences (in initial cpnditions)"are'in‘
many instances of such a nature as to prohibit a pattern of‘growth
.analogous to that experieﬁced by'fhe deveipped western coﬁntries“.47
“Myrdal emphasizes the great_differences bétween the period af which |
preséﬁtly developed‘countries were underdeveloped and the éurrén# period_.
~of less developed countries — '"In many respects the period of‘comparison
(when both countries were underdevelobéd) should be fixgd céntﬁriés before
the inaﬁstrial revolutions in the West..AInléther resﬁecté>conditioﬁs in
South Asia aré;gomparableigo those in Western-counfyies-gt any time in
recent history. And in still some other réspeéts conditith'aré moré:
‘comparable to those now existing.in the west or at least in periods much
.1a£er'in the &éstefn development process";48»'Pte§eh£1y 1éss~dévelopeq

countries have in.place some aspects of the most developed techno}ogy-in~-

Ly . )

combination with some aspects of the most primitive technology - in India,
‘for example, cow dung and nuclear reactors coexist as-sources of energy. -
Furthermore, presently less developed countries'must opefate»in a world

where the pace of technological development. has quickened enormpusly and
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where most §f'that"technological development occurs in the develdped-

countries and is .necessarily oriented to their needs and problems. As

Myrdal notes, much of the research and development occurring in deveioped L

nations (such as that invdlved_in'the development of synthetic substitutes

for the natural producfs of less developed countries' agricultﬁré -

e.g. rubber, jute)- "has had and is,héving an impact on the South Asian

~countries that is very detrimental to their developmentAprqspeéts;"49

Currently &éﬁeloped countries. have for.the past 200 &ears been technological

7/

leaders in the internmational economy and the situation of less developed

“countries is fundamentally‘different;:

6.1.4 In addition, a large body of 1itefature$0'afgues-that economic

development in Europe and North America,dépended upon an expansion of -

-international trade which, in the context ofypoliticalfimperialism,'

impoverished the nations of Asia, Africa and Latin America. Whatéver the -

welght one attaches to the importance of these colonial relatiohships

~during the 19th andfearly'ZOth'century there s no doubting that in the

early years of its economic deVelopment Great Britain traded in an

" international .market very different from thét,inswhithpresently less. .

developed countries participate. In short, even from the most generél

-perspective there are grounds for cautlon in applying the experience of

- presently developed countries to the situation of the currently less

developed countries.
6.1.5 In the particular case of the telecommunications sector there’
are at least two additional grounds for caution in generalizing from the

Canadian experience - (a) the very different costs and benefits involved

. in extending the network versus improving a largely -comprehensive network
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and (b) the high rate of_teChnblogical progress in the telecomﬁunications .

sector. The telecommunications networks of most less developed countries

_are accessible only to a small percentage of the population.. Authors. such’

A ‘ C - 51 A
as Artle and Averous, Rohlfg and Squire have emphasized that as such a
system expands it confers benefits not oniy upon new subscribers who gain

access to the system, but also upon existing subscribers who gain access

.to a larger pool of potential contacts. When a system is'largely complete

-(as is the case in Canada) investment in telecommunications plants =

produces. benefits in improvements in the quality of telecommunications .

- services rather than in_improved accessibility to the service. Clearly the

nature of benefits to be derived from the investment in telecommunications
is likely to differ very appreciably if one is considering the'expahsion
of a system or the improvement of a largely complete system. The Canadian‘_

expefience that might be most relevant to the present situation of less

developed countries is, therefore, not the experience of'thé'recent_past
" but the experience of the more distant.past (say the period before the
"Second World War) when the Canadian telecommunications. system was in-a

»comparable.stage_in the expansion of its network.

6.1.6 : Clearly, however, the.technological options open to presently

- less developed countries are considerably différentffrom the technological .-

- options open.to Canada in the 1930's. Such advances as the introduction

or planned introduction of satellite transmission qu long haul tele-
communications not only offers increased quality at a drastically lower
real cost than was available to pre-war Canadian companies but also

changes fundamentally the economics of long distance transmission - from




s to'use'the.experience of Canada with telecommunications as a gﬁide“to

42,

'a>network where real costs of transmission depend directly on distance of

‘transmission to a network.where phy31cal distance is essentlally 1rrelevant. .

Expan31on is therefore occurring in a fundamentally dlfferent technoloclcal

. environment. Not only does this change drastically alter the ecohomies

‘of the system, it also accentuates the gaﬁ.between the-technology requlred.
. by system hardware and the technological skills ptesent in the populace.
- Canadian switching systems in the 1930'3 could be understood by 1nd1v1duels
“with mechanical know-how and a falrly rudlmentary knowledge of electronlcs,
"ﬁodetn switching systems and transmission teehnology.are far.closer tovthe
~frontiers of a rapidly-expahding science.v In-addition one can point.out

‘that the level of literacy and technical education in. the Canada of the

1930's was higher than in many less developed countries today. Both

because of the different technological options-open to‘telecommunlcations

systems today and the wider gap between technologlcal requlrements of

ithose systems and the skill level of the labour force, the splnoffs from '

expansion of the telecommunications sector are llkely to be very dlfferent .

_as the lesszdeveloped countries expand their systems than was the case in

Canada.

6.1.7 All this points to the need for a.careful etructuring-of'

research and the use of great caution in interpreting the resulte if one

the use of telecommunications in the development of presently less developed

_countries. One will have to make full allowance for the differences

between the Canadian situation and the situation of less developed countries
but, that having been done, some guide is required to the elaboration of

telecommunications policy and investment in less developed countries.and»'
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historical experience may be a useful approximation in certain carefully -~

~-specified areas. In particular, the impact of telecommunications on

regional disparities in Canada may be a guide to the impact of

telecommunications on similar disparities in less developed countries -

-not in a quantitative, but in a qualitative sense. Regionai disparitiesi

are a critical problem~in many less developed countries and one might .

»expect that telecommunications might have similar direction of influence

in encouraging agglomeration of business and govéfnment.in the capiﬁal _
cities of these ;ountries. Similarly, telecommunications-offérs thé |
potential for regional decentralization within less dgvelqped couptrieé ‘
as within aeveloped cduntries. Qualitatively; the influence of telef:

communications may be similar but since technological progress has

"drastically altered the cost functions of thé telecommunications sector,

one would be treading on very dangerous ground indeed if one were tao-

use estimates of the'impact of telecommunications in Canada derived from

historical Canadian data to predict, quantitatively, changes in less

gdevelopéd céuntries of the present day.

6.1.8 -Since howaver,fCanada>is a leader inﬂthe implementation.of_a
~g60d.deél of new telecommuniéations technolqu.the préctical results of . -
.sucﬁ impiementation may be of vety.great interesﬁ to less devéloped

-countriés. Practical demonstration of the economies of satellite

transmission in Canada, for ekample,'would be of very great interest to
presently less developed countries. Tf an assessment of attitudes or
ayareness regarding telecommunications use in Canada suggests that this

is a limiting factor in regional decentralization, such a result would
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hold an even stronger lesson for less developed countries and suggest

‘strongly the need for‘telecdmmﬁniCations iﬁprovements to be accompanied-

by an "education" programme so as to maximize potential benefits. To

fhe extent that on an individual firm or exchaﬁge Basis, some answér .
will be sought in Canadian experiemnce to the question of ﬁhethef

telecommunicatidns causes 6r mefely accoﬁmodates economic growth, this
too could have'strong-suggestivé impiications for government.planning

of telecommunications services in less developed countries. In’

‘particular it would lend some evidence to the discussion of how far in

advance of demand telephdne plant should be provisioned, although it
would not provide a definitive answer on this point-for‘LDC'experience.

6.1.9  There is at this point a small but growing literature on the

‘potential role of telecommunications in assisting the’develqpment.
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efforts of less developed countries. Very little of this Iiterature,

‘however, offers much in the way of concrete evidence on what the size

of this impact might be or indeed, the way in which this impact will

work on the economies in question. An examination of Canadian regional

experience in this regard could then- offer at least some suggestions

and, perhaps more importantly, a framewdrk within which the particular

.experience of underdéveloped countries might be directly tested. One of °

the essential requirements for an assessment of -the importance of
telecommunications to the process of economic growth at a regional or a
national level is the development of appropriate methodologies to permit.

such an assessment to be made. These are outlined in Section 7 for

“the Canadian context.




-7.0.0 Proposed Methodology

7.1.1 - Preceding sections have made clear (1) the difficulties

implied if one approaches a study of the impact of telecommunications
on regional development at too high a level of aggregation and (2) the

‘paucity of professional literature and empirical evidence on this

relationship. Consequently it is necéssary to approach this topic on
two levels simultaneously - at the Tmacro' level with examination of |
the econometric evidence on.economy — wide changes and at the 'miero'.

level with examination of particular case studies. Since the former

‘is fraught with the difficulties.outlined in Sections 2.1 and 2.2, more
‘emphasis has been placed here on the case study approagh.A»These case’

studies will be selected so as to yield the maximum of implications for

macro-economic trends, but one must, of course, always bear in mind -

the difficulty of generalizing from small samples.

'7.2.0 ‘ Specific Hypotheses To Be Tested

7.2.1 In -the preceding discussion of the potential role of tele-

communications in regional economic development, several “hypotheses

were advancéd. These hypotheses as to the role of telecommunications.

*in regional economic development, will.be - examined in:the-case studies

and can be listed as follows:

1. that the benefits of improved telecommunications cannot be totally

contained in the region where such improvements take place and the
beﬁefits derived from telecommunications in any one:region cannot
-be solely attributed to the telecommunications system within. that

region;




‘that télecommunications has played an "accommodating" role: in

‘that telecommunications may contribute to a reduced‘rate of

- that the use of telecommunications in education may contributé'to

~to remote or underpriviledged areas;

~effective, telecommunications system, be able to centralize inven-

-tory holdings;

‘that attitudes to the use of telecommunications or awareness of the

usefulness of telecommunications may have inhibited the realization
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economic development in Canada, not a '"causal' role;

labour turnover and a more stable community environment in isolated

regions;

an increase in labour force quality in iéolated régiOnS and henée f
make such regions more attractive to the eﬁplo&ees of potential-
firms looking to locate in isolated areas. in other words;.tele—,
communications may make isolafgd afeas mére site—attraétivé for
firms via their use in edqcatioﬁ;’

that,:for firms or parts of firms which_éfe heévily»dependent upoﬁ
telecommunications for routiﬁe job performance, telecommunicatioﬁs,

particularly the relative price of telecommunications, may permit

- cost-effective relocation of whole firms or office units within firms

that.firms in the distribution sector may , with an adequate, cost-—

that internal growth of firms alfeady located in a given region

;may-be enhanced by new telecommunications plant investment, specialized

radaptation of telecommunications to individual firm needs;.or changes

in the relative price of telecommunications;

of the full benefits of telecommunications'dn ‘economic development

in Canada to date;
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9. ‘that>telecbmmunicationS'may contribufe to gréwth in én eéonomy
not only by ité direct rolg.But also by-céﬁpleménting other inffa~
* structure components (e.g. transpdrtation, medical care deiivérf,
and education) and enabling a higher.levél of productiviﬁy'to
~be obtained and 
10. -that future trends in the relative;prices.and:quélity of tele-
-Commﬁnications may create many of the above effects even if théy
have:nof to date:been realized.
7.2.2  An alternative way of looking at:this.set of hypothesaé; is
to group thém into four main areas corresponding‘tb different éspects

of the telecommunications system: 1. plant investment, 2. prices,

- 3. specialized uses and 4. attitudes/awareness factdrs. As case studies

~are undertaken to test each of the above set of hypotheses, within each

case or grbup of.cases,’each of theée 1a£ter fourAfactors or aspects-
of fhe telecommunications siStém will be separafely cbnéidered.n

7.2.3 Within this 1ist of specific hypotheses'it is.proﬁoéed fhat
1) and 2) not be dealt'with.directiy at- this tiﬁe; One of the_édvant~

~

ages of doing micro-level studies is that one can attempt to measure

‘the importance of telecommunications to specific users without question-

Cing what part of the nationél telecommunicatibns piant is feéponsiﬁle
for the benefits being.measured,‘i.e.'withoﬁt questiqning whether it.
is investment in Region A or Reéion_B in thé 1aﬁguage of séction>2}l.

" The qugétion of telecommﬁnications_as an accommodafing Qersus éaﬁéal‘
factor in the growth processlwill not be cbnfronéed in_an éggrggaté
sense.but.will be partially incorporated at a miéro lgvel,iparticularly

~in the exchange study to be proposed; More specifically the hypotheses




‘have not decentralized and continued to>rely’on face~to-face visits.
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that will be tested is that of whether certain location decisions

would have been taken if the telecommunications plant had not been in

~existence and/or what additional cost would have been imposed on existing

users if they had had to find substitutes for the existing telecommuni-

cations plant. This hypothesis does not preéisely‘correspond<t¢ the

-accommodating vs. causal hypothesis but does. at ‘least seek to look at

the "essential feature" ¢haracteristic of telecommunications in the

‘growth process.

7.2.4 - The section dealing with recommended case studies will, in its
concluding part, indicate a priority listing for the various case studies .
and ‘thereby, implicitly, a priority listing for the various hypotheses'

advanced above. 1In the remaining portion of this section, discussion

is focussed on describing methodologies appropriate to‘tésting these

‘hypotheses.
7.3.0 Decentralization
7.3.1 . ‘Typically one thinks'in térms of choosing between time series

"or cross—section approaches to economic studies. In this case it is
-necessary ‘to .choose betyeen longitudinal studies (i.e. before/after
‘comparisons of_an office which is engaged in decentralization) or com-

parisons of a number of economic units, some of which have decentralized

regionally and used telecommunications intensively and some of which

7.3.2 Before/after comparisons might be made, for example, for some o }
of the federal government departments which are being decéntralized_ .
currently. This process of governmental -decentralization is already

under way and hence would provide a study of organizational decentrali-



49,

zation more generally. Care would have to be taken to select opera—

" tions within the federal government which are at least somewhat com-—

-parable to operations within private firms that potentially could be .

decentralized (for. example, computer~baéed operations and the shift
of the Unemployment Insurance-Commission's‘cbmputer operations to-

Belleville, Ontario).

. 7.3.3 In the private sector, two alternatiVes’may be open: .

(1) examining the decgntralization éxperience of fi?ms in
. Canada such as those who ha&é recentiy movea their head
offices (but perhaps not much of their staff) from Qiﬁies
‘like Montreal to cities like TorontoSB,:or who haVe.decen*.
tralized regionally;
(2) examining~sﬁch international egpefience asf
_a)‘ the experience of the Location df Offiéeé Buteéu,
London, England, | and-
- b) .thé.split established:in many.major American cor-
porations whose cofboraté heéd offices reﬁain inv

Manhattan while their administration is carried out

“.in the suburbs of Greater New York'or\elsewherelin ‘

the United States.

7.3.4 -~ .Cross—-sectional studies would be particularly useful in

~industries in which some firms have engaged in substantial regional

decentralization while other firms have not.- One_could,then~ask the

very interés?ing question of why similar . firms have these different

stratégiés. It may well be that banks differ in the degree of fegional

decentralization; certainly provincial governments do. The difficulty
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with the cross-sectional approach is its. greater requirements in terms

of access to individual economic units. It would seem to be easier

to negotiate access to one economic: unit on a repeated basis for before/

after comparisons than to negotiate access to a number-of economic units

sufficient to make cross-—sectional comparisoms.

7.3.5 If the "aﬁplied economics of information" appfoaéb is adoptea,
then there ére two basic issues:
(1) - to measure informatioﬁ flows into and,ou£ of fheiegonomic
unit being considered; |
(2) to measure changes in_the'productivity of this economic

cundt.

.Data gathering procedﬁfes will have to be supplemented by extensive

“interviews with managers and employees both within the affected unit

and within the units with which it communicates. Only by face-to-face

interviews will it be possible to get reliable information on the sub-

. jective/morale aspects of changes in location and on the qualitative

dimensions of the change in information flows which would result’fromv

.a change in centralization Qr.decentralization. ~This project is itself

~an exercise in the processing of information -and it will be necessary to .

"scan" the environment in which firms operate to identify the ambiguous

-and- the unexpected aspects of information: flow. .Once these have been

identified, the data can then be assembled in a more routine, more easily

comparable fashion.

7.3.6 For.a before/after study, the technique would be essentially to:

log information flows in and information flows out of the affected eco-

nomic unit. - (The work of Goddard and the-Lund'group54‘will be of great
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assistance in the details of the methﬁ&ology.)’ A telephone 1og.is
relatively simplé, and couidvbe-installed eithér.to work autbmatically'~;
recording'thé.origins and destinations of éalls,>their'lengtﬁ,_and:»
their frequency,.or on a diary basis, including also the suﬁject of
Fhe‘cali. "Physical flows of mail or inter¥offiqe memos into or. out

of thevuﬁit’are also relatiﬁely simpie tofénumerate;j for:eaéh "paCR—

age that érosses the cordoﬁ whiéh is establiéhéd afbund thé unitf_;

being examined, one can eaéily obtain the time in transit both before

and after the decentralization (aftér all, it may turn out that the

real obstacle to regional decentralization of office functions is

‘postal. service and not telécommunications;at'ﬁhe current state.ofithe
» art).~ "Visits log", both of outsidgfs visiting the unit and of members

.Of the unit visiting other offices, éoﬁpietﬁithe audit 6f thé information
iflowsbinto;and out of an economic pnit._ |

7.3.7 A A government department which decentra1izes's9me ofxits>opéra~':_
~tions to the Maritimes, for exgmple, is_essentiaily‘engaging in changing .
':the flow of information into and oﬁt of those sub;deéartments;‘ Previéqsly

in those sﬁb—departments, workers could communicate by phone or mail with

other government .departments ‘in Ottawa .or they could "drop in' on other

.departments - and other departments could return these favours.. Now -
.that these functions -are being shifted, informatidn flows will change.

Information that was communicated by face-to-face visits, or via the

"grapeviné“, may receive one 6f four fates:-
(1) it may.not‘be transmitted;
(2) it may continue to be transmittéd face—to-face,thtéugh
travel; . |

(3) it may be mailed; ox
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(4) it may be telecommunicated.
The .important question is the degrée to which telecommunications can
substitute for the previous. face-to-face mode of communication.

7.3.8 It will be difficult to get any firm measure of the output of

.most office units. It will be somewhat moré easy,to.obtain.estimates
-of the capital equipment tied up in office functioms or the number

.df_employees. If all of this information was obtained for a sufficiently

large number of units, it could conceivably estimate a production func-
tion.which apportioned the changes in output of these productive inputs.

From such a production function estimates of the elasticity of substi-

" tution between communication modes could be generated. . -

7.3.9 The proposed studies will be possible only if co-operative

firms can-be found. A-crueial objeetive in'the:ﬁethodology proposed.isn

.to. estimate the-elasticity of substitution between telecommunications,

or type3~6f ﬁelecommunications use (e.g. voice, data, facsimile) and
other ‘information - transfer modes. This will'réquirejthe_tyPe of in-

formation-eudit procedure described above and this, of course, requires

‘cooperating firms prepared to assist in.the collection of the basic data..

The price paid by business subscribers for telecommunications is not

necessarily indicative of the benefit derived from telecommunicatioﬁsi

A better measure of benefit is the qpportunity cost'of’telecommuhicationS‘

i.e. the price of competing‘information - transfer modes. To properly

assess this opportunity cost, however, it is necessary to have some

notion of the relevant elasticities of substitution so that the full .cost

implications of using more telecommunications instead of other informa-

. tion - transfer modes can be calculated.
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7.3.10 In terms of much of the existing literature on the role of
telecdmmunications, the explicit treatment of this substitution issue is
a somewhat unique way of looking at the whole. question of the impact

of telecommunications. It-recognizes_explicitly‘that the role of tele-

communications may be quite different than the role of other modes of

communications to business users. One of the important questions to

then be asked is the substitutability of the telecommunications éystem

at the margin with other. information - transfer modes.
7.3.11 'This methodology proposed here also places great emphasis

on. the cost of information transfer by alterﬁative modes (dncluding

" time of personnel, reliability and price). To the extent that the

bulk of the existing literature concentrates attention on less-developed
country experience, the problem of telecommunications tends to be re-~
garded as a problem of plant investment. While this aspect of the qUes~‘

tion cannot be ignored, it is also certainly the case than for any. coun—

-try, but especially one like.Canada where the physicalwnetwbrk isvndﬁ

virtually complete, .that use and usefulness may be more a fuhctiqn of

cost than of network size or accessibility.

7.4.0 Attitudes

74,1 ‘It has been argued in preceeding portions of this ﬁeport that

" attitudes to, or.awareness of, use of the telecommunications sector may

have affected the impact which telecommunications have exerted on economic

development .generally and on regional economic de&élbpment specificélly.-

In order to more accurately test this hypothesis that attitudes or aware—
ness have inhibited the impdct of telecommunications on developnent, it

is proposed that a cross-sectional survey be undertaken to assess these
BN . [N
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.attitude and awareness questions. -Such a study would be primarily

undertaken by mail questionnaire, reenforced by individual interviews

“where possible. It would also, insofar as it--proves possible,Aattempt:

to incorporate time as a factor in oxder to assess not only where atti-
tudes/awvareness currently . stand butﬁaiso.how they have changea:OQertime.
The survey, would thus be constrﬁctéd so dé to allow fof 1oﬁgitﬁdiné1
cross—sectional analysis of fhe firms éufveyed,

7.4.2 As an attitude éurvey is one of»theiprojects proposed for

Phase II, a more detailed look at this quéstion is left for the next

section of this report. In terms of methodology, however; one can note

‘that if attitudes or awareness.issues have inhibited the growth impact
‘of telecommunications to date this implies one must explicitly integrate

~attitudes into an analysis of. the importancé of_télecommunications in

regional economic growth in Canada.

7.5.0 Plant Investment

7.5.1 ‘Although previous. sections of ‘this report have raised doubts
~as to how far it is possible to go in assessing the historical role

played. by telecommunications plant investment,'(i.e. system or network

growth) it is possible to address this issue on a micro scale. As is

noted in more detail in the discussion of specific case studies recom-

~mended for Phase 1T, individual exchange‘experieﬁpg,'Qhere.éhanges-in‘
‘planf aﬁd consequent changes in local economic activity. ocdur,oyer‘time
,and.where-the timing of changes has varied-éonéiderably; open possiBil—
-ities of @xploring.this issue., One may alsoilobk at indiﬁiduél firm_»
expefience and consider to ﬁhat eitent;_and.with ﬁhat coét; othér inférﬁ §

~mation transfer modes could substitute for telecommunications - in other
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words,‘lédk at the qﬁéstion of what might-happeﬁ\if‘individﬁal firﬁS'-¥
had. to operate without the telecoﬁmunicatioﬁs sfstem as it‘now‘exists;
The preferred methodology for such a étu&y-would ihvplve many of tﬂe"'
.same components as were outlined above for assessing the potential for
decentralization, i.e. monitoriﬁg information flo&sAand compﬁting both

the degree of substitutability between teiecommunications and other in-

- formation transfer modes_and the cost implicationé of having to do with-

out telecommunications. ' A comparison.of the actual costs of informa-—
tion flows to firms with the system in place and the estimated cost of = -

such flows without the system, i.e. assuming'substiﬁutes have to be

" found and used, would fepresent,the impact that the physiﬁal plant in- -

vestment in place has for the firms in question. This could lead to
conclusions.oﬁ the influence of telecommunications on market area'served,
marketing.and distribution systems, profitability and location influences.

7.5.2 In general terms, ﬁhe methodology being discussed here is Known

las.the~”COunter;factual” technique. It is a‘techniqué'that has been
‘reasonably well-developed at this point, particulale"in the'érea of»
: economic history;56~ Essentially, the methodology operatés_by taking
.a‘part of some-actual expérience, in”ﬁhis caée, an existing télecomﬁuﬁi—

‘cations network, and removing it, while assuming that all other parts of

the experience -remain in-tact. One then proceeds to reestimate the mag-

nitude of the experience with' the one element removed and the difference

between the new estimate .and actual experience is then attributable to

the element removed. The questionablé assuﬁption in-all of this;is

whether the experience would otherwise be the same if even one of its

parts were altered.‘ Would existing firms, for'example,'be located in:their
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present sites if there were no telecommunicatioﬁé syétem? ‘The counter-.
factual methodology aésumes they.would.be_althoﬁgh it méy:well'be
quesfionéd if ‘this would necessarily be the caSéT In addition; becaﬁse
it is a conjectural model buii&ing ekercise, there is no way to'inde—-
.ﬁendéntly\test>thé results-which the model:generétes. |
7.5;3_ ~Tﬁese problems notwithstandiﬁg; h0wever,:the techniqﬁé‘is a

powerful one for answering otherwise insoluble questions. - Certainly .

- (1) the fact that telecommunications service in Canada has been avail—

able virtually on demand, subject to financial implications for the

carriers, and (2) the fact that we are, at present, faced with a vir—

‘tually complete system roughly comparable in quality and aécessible;

across the country (except for the Canadian North) make it difficult
to evaluate -the role of plant investment in any other way; The main

alternative is'thé'study-of individual exchange experience (see Sectionm -

8.11 ).
7.6.0 ~ Regression Analysis
7.6.1° Several of the case studies proposed in the néxt section. -

involve the.use of regression analysis as .the primary.statistical tool.

- No attempt will be made here to detail the features of regression

.analysis; for this a useful .intermediate source is Johnston's Econometric

=

-g@ghods? . One must, however, emphésize that*régression;results imply‘no'

‘necessary ‘causal relationship; however good the data "fit" might turn

out to be. Correlation, even sophisticated correlation, is not causation.

‘Regression techniques, therefore, require in addition some "a priori"

theoretical base which indicates "ex ante" the diregtion of influence to

be éxpectedvbetween the different variables being used,vand.regiession



57,

results can then be used to test these hypotheses.

7.6.2 In the specific case of telecommunications in Canada, this

problem-may be further accentuated by the fact that the need for system

‘compatibility across Canada and the need for every carrier to maintain

.minimum quality of service standards as required by the toll network

have resulted .in a limited range of variation in quality and level of

service across Canada. One would therefore.expect to find a relatively

“low level of variation in.the independent variables included in the

regression analysis and this, in turn, might affect the interpretation

-of the causal role played by each_ofAthe variables.
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'8.0.0 ‘Recommended Case Studies

8.0.1 This section outlines a set of case studies which are re-

commended for Phase II of this project. The list of studies provided

i

represents a greater number of cases than it is likely will actually

be included in Phase II. The number listed here is larger thahhthe

‘number .expected to be included partly to provide some choice and

partly because within the time available for undertaking Phase I,:it

was not possible to'fully determine-a precise set of priorities for
‘Phase ITI. Following the descriptions of each individual case study,

_Sectioﬁ 9 suggests groupings of the case studies representing packageé

of the proposed cases which form coherent units and in combination test .

the hypotheses generated in the conceptual’frameWOrk (Section 7.2).

_.8.0.2 It should also be pointed out that in line with'the terms of

' Yeference of Stage I no detailed work has been undertaken on these

studies to this point.. The task of the research team in Pﬁase I was

- to define the '"general scope'" of the studies. The detailed examination: .
" is to be the major component of the Phase II work.

'8.0.3 - The preceeding section on methodology outlined a specific set

of hypothéses to be tested and cohménted_on the general methodological

frameworks that would be used for this purpose. 1In this section, the

‘proposed specific.test vehicles are. outlined and a somewhat more detailed

comment is made on the specific methodology to be employed in each case.
As was previously noted, in some instances this specific detail must

await the detailed undertaking of the. case itself.
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8.1.0 Project A: ~A‘Study'df‘Téledommunications.Use in Banking.

8.1.1. The banking sector -is currently one of the most highly cen- .
tralized of Canadian industries. It has evolved from a network of dis4
persed financial institutions with headquarters and senior management

staff scattered across the country to an industry dominated by a very

- small humber of centralized multinational:corporations whose primary

‘head office functions are located in a limited number of regional and

national ‘centers. -This sector is one which experienced an extremely

high rate of growth of employment opportunities during the post War
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period. . With total employment at over 140,000, chartered banks and-

other deposit taking institutions are directly responsible for a sub-

stantial amount of employment. ‘Banking is also a sector which is very

‘likely 'soon to be revolutionized by developments in -telecommunications

and computer technology. These changes are likely to come in three main

.areas: (1) the increasing foot-loose nature of some accounting and office

Functions within the.banking industry; (2) the probable breakdown-of the

existing network of branch banks and; (3) electronic transfer of funds.

~8.1.2 Within the_large«Canadian-chartgred bapks,'significant changes

in operating procedufes can often be.merely interqal,reorganizations
which attract little public attentionf In Eﬁe United States, with>its
more competitive banking sector, similarachangés oftenvshow-ub_as the
growth of some types of banks-at the expensé of others or in the growth
of subcoﬁt:acting or other érrangements between baﬁks;.'lp thé U.S.>.
Bankihg system, for example, economies 6f scale in the précessing of

credit cards mean that some banks contract to. do this work - e.g. City

~National Bank and Trust Cbmpany of Columbus, Ohio processes paper for
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‘some 85 other banks in the U.S., including a credit union in Anchorage,
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Alaska which sends account information to Columbus, Ohio via satellite.

'This development in banking indicates two phenomena:  (1) the. economies

which can be derived from centralized processing of much accounting data

and .(2) -the "foot-loose" nature of where that'centralizationAaétually

-ocecurs. City National is also experimenting heavily with electronic

funds transfer and the opening of small "mini-branches" or cash dispen-

..sers whose basic;adcdunting-functions are computer centralized. Tele-

‘communications, coupled with centralized computer‘facilities,;ére likely -

soon to mean that local branches can be decentraliéed even within cities.

The developmént of mini-banks and cash-dispensing outlets to handle .

routine banking business and the potential dispersed location of these

~outlets (e.g. in supermarkets) may mean a revolution in banking very

similar to the revolution that occurred in entertainment when TV made -

Qbsolescent thousands. of local movie theatres.

28.1.3 _.This study of the banking sector will be{compbsed of two‘main
_parts, an historical survéy and a projéction.of the impac;_bf telecom— -
.muniqationsAon-informétion flows ﬁithin the.bankiﬁg sector. ’The-histori—.
cal survey would attempt tO'ﬁface the deVelOPQent'oﬁ mééns of“telecqmmuniﬁ

cations on the growth of employment in banking and the degree of centrali-

zation that has occurred over time in banking functions. ' As such, it
would be largely an'exerCise;in applied business history, with a distinct

emphasis on one central theme - the impact of technology on information

flows within what is an essentially information processing organigzation =

and theAresulting changes that have taken place in the demand‘for tele-

communications services by the banking sector.
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“8.1.4 At this stagé‘there'has not been time to mnegotiate access to

' the operations of any of the major chartered banks or. trust companies.

Two alternative methodologies-(see‘Sections'7.3,1 and 7.3.2 above) are

therefore presented for dealing with the future. impact of telecbmmunica«
. tions on the Canadian.baﬁking system. \Hopéfully_it will be possible

to negotiate with one of the major chartered banks-sufficiént‘accesé

.

to their information flows so that estimates may be made of the degree

.of substitutability between face-to-face communication and telecommuni-

cation in their current set-up and therefore the potential for futuré '

agglomeration or decentralization within this organization. A second .

‘best alternative would be to survey the chartered banks -and trust

companies as a group (with clear promise of confidentiality) in an

attempt to gauge their telecommunications needs present and future

;and the state of their current corporate planning with respect to tele-

communications.
8.1.5 . . The proposed information-audit methodology for this. study has

already been discussed in the Section 7.3.6 of this report.- Should a

_detailed "information-audit" of a single bank: prove impossible, then a

‘survey of financial institutions -as a’ group WOuld:beiless precise but

should nonetheless allow for a set of crude estimates of the elasticity

t

future :price trends for télecommunications and other information transfer

"modes can be generated by projection of past trends coupled with input

solicited from the carriers on the impact -of new technologies. ‘Oneiwill

then estimate the cost impact on the bank of a move of parts of its office

. operations to a more remote region of the country, given current prices.
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If such a move proved not to be cost-effective at the présent time, the
estimates would .be projected. forward in time using the future price

estimates made in order to see whether such moves might prove cost-

effectivé in the future. The analysis would show both for the.presentf

and. the future how far the relative price of telecommunications versus
other information transfer modes would have to move to make relocation -

of offices to underprivileged regions cost-effective.
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8.2.0 ° Project B: Government Office Decentralization Study -

8.2.1 V.The'Canadién Federal Government has over the immediate past

been undertaking a series of office decentralizations, moving sections

" of Federal Government departments to underprivileged regiomns or areas

of the country. Several of thesevmoves have takenvpléce or have been

“announced. while 'still others are presumably yet to come. - In suggesting

that a study of one of these decéntralizations\be undertaken in the
context of the present work on telecommunications, it is recognized

that these moves have not been prompted by economic motive but rather

-are .essentially political decisions. The motive for the moves does not,

however, change the fact that these moves, once undertaken, will produce - -

economic effects and, as such, represent a suitable vehicle for studying
many of the questions raised by this study; ‘FTirst is the fact that

unlike many private industry‘decentralizétion studies which have taken-

place within larger metropolitan areas or relocation decisions of entire

. firms, these govermment decentralizations”involve movement of part of .

a department to a totally separate, distant location. They thus

.incorporate a-gfeater.spatial:dimension'which_mdét private industry

decentralizations have to this point lacked. Second, these moves, once
they take place, must have implications,for telecommunications cost and

use- which will have certain parallels with private industry potential in

this regard.

~.8.2.2 A study'of the banking industry would be a study of an

industry several of whose members have not as yet undertaken a conscious

policy of_regioﬁal decentralization and an industry whose approaph to such
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decisions is likely to be motivated almost entirely by profitability»‘

considerations. ' The current process of govermment decentralization is

fundamentally different. If, however, within the Federal Govérnment, the-
study could isolate departménts whose functioning is peculiar neither to
the_Federal'Government nor to governments in general, then the lessons

§ ' ’

to be learned would be appliéable to comparable private market‘unitsr

A potential candidate would be the Department of VeteransAAffairs,“many A

. of whose operations can be likened to the operation of a pension fund.

The Departmént of Veterans Affairs is'curregtly scheduléd tO‘mévé'part
of its OperatiOn tq~Cﬁarlottetown by 1981..

'8.2.3 The methodology to be employed in this.stﬁdy‘wéuld be
essentiaily the séme.as‘fof the banking study just described; The

y ‘ '

-purpose would be to qﬁantify the cost implicationé of a regional dffice o

decentralization, thus providing a basis for assessing how cost-effective. .

.such moves might be for comparable private sector units. The problems

" of undertaking an information audit would, of course, be present in

this case as well. To the extent that there have been government offices -

-already decentralized, e.g. DREE, it might prove;ﬁseful to broaden the

study to include one of these moves which has already occurred in~order-

to assess the actual substitution which has taken place. This might

" prove somewhat easier to undertake than the full information-audit and

“could additionally provide a check against the estimates generated on

an "ex ante" basis, e.g. the planned move of Veterans Affairs.
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- 8.3.0 ‘Project'C: -Counterfactual Study of Private Firm Use of

Telecommunications. . 7
8.3.1 'In order to study the question of wﬁat role is played by
plaﬁt investment.in tglecommunications, this study would adopt é
couﬁterfactﬁal tecﬁniqge.énd assess‘thenimpact.on.the selecfedfbusingss
firm of having'to Qperate.witﬁout‘the:use of the telecommunicatdions
system. Its éim would be_té'prévide an estiméte,"aﬁ the micro leﬁel,
of the economic-benefits“of:felecommuniéations.
8.3.2 A firm having to operate today, or at any other~point in t£e<

past when there was a telecommunications system, without the telecommuni-

cations network would have'to'find‘other‘ways of processing the volume
- of information flows curfently routed through the telecommunications -

network. A calculation of the additional cost of conveying the information

actually carried by the telecommunications sector by the least expensive

alternative means would represent a measure of the direct benefit of

‘the system. Assuming for illustrative purposes that. the alternative

mode is.mail, let

“p be the price per message. unit, weighted by distance,-of mail.as o
charged by the carrier. , o . o : '
p be the price per message unit, weighted by distance,-of _ _
. telecommunications as charged by the carrier. I - .
R “be the total message units weighted by distance. R B - : ~
I “be the extra costs per message unit weighted by distance incur:ed' : I
in the use of mail on account of the slower speed, risk of . ‘
‘incomplete delivery, higher insurance costs, and so on. - _ .
K be the investment in physical telecommunications plant. . : :
d . be the depreciation rate on:telecommunications plant. e - .
774“*‘—“*——'——"_———__'—
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i be the time rate of discount -~ i.e. the opportunity cost of
- capital, »
m ‘ ' : ' '
MC be the marginal cost of a message sent by mail, which is
assumed constant. "
. . : . o
MC™ " be the marginal cost of a message sent by telecommunications,

which is assumed constant.

Then, if there is a single firm using the telecommunications system,

‘“the financial savings to the firm of using telecommunications, the

savings which would be lost in the absence of the telecommunicétions
system, would be given by the expressioﬁ
" - p5) R+ IR

8.3.3 The social savings to society from this firm's use of the

‘telecommunications system would be given by the expression

c™ - McY) R - [dR + 4K] + IR

This latter expression would represent the extra resources that are -

‘"freed up" by use of the telecommunications system and summed over the

whole economy would represent the contribution of the telecommunications

network to national income. The assumptions of a single firm in the

economy, the assumption of a single alternative information transfer mode,

the assumption of constant marginal cost, and the assumption that

| would be relaxed in the proposed study. They are incorporated here
" merely to simplify the illustration of the model.
-8.3.4 . It is proposed. that this‘study be. done for an individual f£irm

-based on the information audit technique previously described. This




would generate elasticities of substitution between different modes

‘which would then allow. for appropriate translation of the volume

"not be directly generalizable to the business sector of the economy as -
. 8.3.5 No decision has been made at this point on the most

{ _ - : - )

desirable firm to study with this approach. A transportation industry

firm might be a good possibility, however, given the reiative'high

. sector to sﬁudy.
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variable according to mode. It would, however, by being firm-specific,

a whole.

consumption of telecommunications sexrvices by the transportation sector.

Transportation and storage account for 10.9% of total industry purchases

of telecommunications output in Canada ~, and thus represent a significant

it
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8.4.0 B Project D: A Study of Toll-Free Tourist Lines in Prince
Edward Island and Nova Scotia
8.4.1  For éeveral years, Prince Edward Island'has operated a toll-

free reservation system for tourists travelling to Prince Edward Island .
and in May of this year, Nova. Scotia will be introducing a somewhat

analogous service. These experimentg are suggested for study both

- because they represent instances of specialized adaptation of tele-

communications to specific industry needs and because tourism, as an-

export-based sector of the economy, represents'a good example for testing -

the internal growth genefating effeéts of telecqmmunicationé on
industries which are tied to a specific lqcation ahd'are depeﬁdent‘on -
external markets for their'saies. |

8.4.2 _‘ The Prince Edward Island system is operated primé?ily Within )
the Maritime Provinces between late June énd early September;, WATS
lines é%e in élace.fof Nova Scotia and New Brunswick.__In 1977 a WATS -
line was installed for the month of May .to service part of Ontério; »

The P.E.I. system is a manual operatlion where the-call is placed‘tdlé‘}

" tourist department operator who in turn calls the hotel, motel or

- campground to arrange reservations. The party calling is either held on .

the line or called back at a later time which is usually no longer than

-a half hour.. The éystem is primarily designed for tourists already -

travelling in the Maritimes.
8.4.3 The Nova Scotia system, CHECK-INNS, which is due‘to_begin

opefations in May of 1978 is soméwhat different. ~WATS lines will be

1

installed to provide toll free calling from'Nveoundland, New Brunswick;
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Prince Edward Island, Nova Scotia, Quebec, Ontario and the Northeéstern
United States. The geographic coverage will thus be much broader than’

in the P.E.I. case.’ The.system itself will be computerized so thaﬁ

.there will be a relatively instantaneous confirmation of reservationms.

The system is also geared more to agents than is the P.E.I. system and
various tour packages are.being assembled to operate in conjunction with

the reservations system.. .These tour packages are presently being

-wholesaled in New York.

8.4.4 - At this stage there would appear to be some advantage in

studying the Nova Scotia system rather than that .of P.E.I. Its computer-—:

ization means that detailed and accurate logs will be available both

with respect to origin of calls and place or places of destination. -

..8ince the programme is geared more to agents, the reservations volume
ois likely to be a better proxy.for actual shbws. vA large portion of the
~work would involve a.study of the tourist industry and its economic =

v*impact on N.S. (or P.E.I.). ‘An assessment of the impact of tourism on

the economy coupled with an assessment of the»incrementalAeffect.of'the.'

toll-free reservation system woﬁld‘produce-anmeasurementuof~the;impact7
“of the reservation system on the economy.
-8.4.5  The basic approach used would be.a cost-benefit -analysis.

'Regression analysis will probably-be>necessary to -assess the expected

number of tourists without the reservations system'(given.trends in

- gasoline prices, -the impact of foreign exchange rates, and changing

‘tourist tastes) and, by comparison of the expected and actual number

of visitors, to estimate the increase due to the new system.
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8.5.0 . Project E: Marine Service for Southwestern Nova Scotia
Fishermen
8.5.1 . In April 1978, Maritime'Telegraph and Teléphone'will introduce

a Community Repeater Service — Marine (CRS-Marine)lfor fishermen in

Nova Scotia. Initially the service will be available to fishing

communities along the South Western Shore of Nova Scotia. If succéssfhlﬂ.

the service will be expanded into the Yarmouth and Digby areas and’ A

subsequently to other parts of the province.

8.5.2 Up to this point, fishermen have lacked a reliable communications

capability with shore based points. The most commonly used.gommunicatipns

equipment at present is Citizens Band radio. ~Options such as VHF service

have been available but are costly and hampered by regulation.

"8.5.3 CB , radio has proven to be a very ineffective communications

medium. The transmission band for (B makes long range transmissions

_totally unreliable and short range transmissions are quite prone to

"interference. Sensitivity'of the signal to ionization in the atmosphere

caused by solar flares or sunspots produces a skip problem which can
cause meésages to be intercepted 100's or 1000's of miles from the--
intended receiver. In 1979, sunspot interference will be at its worst

level in an eleven year cycle and will limit effective communications

‘to a rangé of 1 mile instead of the normal 5 to 10 miles. In addition,

growing popularity of CB sets is producing a serious congestion effect
on. CB channels, further impairing reliable communications capability

for the fishermen. Further, for fishing boats, CB sets have a_very‘
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short life, usually 1 year, on account of salt corrosion.
8.5.4 . .The new CRS-Marine service-is?designed_to overcome these

‘problems and provide a cost—competitive option for fishermen presently

~using CB radio. It has a.solid range of.covérage 60 mileé‘ogtvto sea

on a VHF spectrum and thus avoids the spectrum probléms-of CB
transmission. Unwanted interference can be effectively controlled,

congestion is not likely to be a problem,.and. the séts”to,be dsed have

‘a life expectancy of five to seven years.
"8.5.5 The interest of this study for this project is in the

operational and marketing usesiwhich.the.system offers. It does, of

course,'offer a safety feature which by itself might be sufficient

justification for the system. By providing'ship—to~ship communication,

fishermen on different boats, working cooperatively, will be able to

efficiently and quickly relay infbrmation'regarding fishing conditions.

“By providing ship-to-shore communications, the most unique feature-of-

the service, fishermen will be able to obtain up-to-date price

‘information allowing them to choose the best time to come in to port,

the best. port to.go-to, -and to coordinate their arrival with the arrival - =

of land based equipment such as trucks.

8.5.6 The general methodology is again’'a cost—benefitAframework.‘

Within this, detailed examination of price differentials in different

'ports before and after introduction of the service will be necessary to

assess. the impact which the new "more perfect" information environment
has on prices. Monitoring of boats using the service with respect to the

type .of use . and intensity of use will allow for aséessment of the
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\

differential impact the service produces on information flows. Part of

the work will involve.a detailed examination of fishing oberations and

the assignment of costs to these different operations such as maintaining

 land based equipment. From all of this it will be possible to arrive at

- a net measurement of productivity and/or profitability change

attributable to the new marine service. As a study.of a specialized

- application. of telecommunications édapted to an indiﬁidual industry‘s

needs and a primary goods producing industry, the study is of considerable

interest.-
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8.6.0 ~Project I A_Sﬁudy of the Impact of Telecommunications on

Labour Turnover Rates in the Canadian Northi

8.6.1 The chief employment problem in the very remote areas of
Canada is not in many instances a lack of jobs. but rather the high level
of labour turnover in existing jobs, as discussed in Section 3.

Telecommunications may, by reducing the relative isolation of such areas

and by providing a means of offering services to inhabitants such as

. education, medical services, and govermment, contribute to a lowering of

the labour turnover rate and a greater community stability.

- 8.6.2 . -The study proposed here would be a test of the hypothesis

that for geographically remote areas, telecommunications can reduce the -

relative isolation of inhabitants and contribute to a more stable labour

- market environment, i.e. reduced .labour turnover rates, and hence aid

regional development.  The Northwest Territories are recommended as the

specific focus for the study. The N.W.T. are obviously a.remote area -

. of “the goﬁntry-which is rich in resourcés but still relatively ﬁnder—
.developed economically. It is also an area which has receiyed'tele—
\COmmunications-sérvicés Withinuthe_relatively recent,pgst; primarily as
-a result of the use of éatélliﬁe transmission facilities. |

+8.6.3 The study Wouldvundeftake to examine the 1ab6uf'turﬁovéf_raté’
“of.seiected Northern communities:for*thg périod~spanningathe~inﬁroduCtiQn
of telecommunications Services; _Régression.analysis'ﬁsing pooléd érossé
..section and time series. data would be used to assess fheAimpact of the

. dntroduction of telecommunications services on labour—-turnover rates.
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Estimates would also be made of the savings attached to decreased

turnover rates, both in decreased relocation costs and increased - -

- productivity. The magnitude of impact on turnmover and the savings

implied Would provide an estimate of one aspéct of the benefit of

telecommunications . service in the North. Such a study would assess

the impact of overall network investment involved in bringing service

to the communities examined but would not look at individual bﬁgiﬁess
or cons;lmerv U.E';(-ZI'S-

8.6.4 Because the North is so remote, bpth in absqluté‘and
relative terms, and becauée.the~telecommunicatiohs service to be
examined was virtually a first time offering of service ;éther than an
upgradiﬁg of quality, tﬁe results to be generated wiil pfiméfily bé
releﬁant to the remofe areas of Canada whose.chief laboﬁr problem is

attracting and keeping labour. Other areas will find the results of

© limited usefulness but given the future potential of the North as a

new resource-rich frontier, it is a meaningful question to study

however specialized its applicability.
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-8.7.0 . Project G: An'Econbmetric Analysis. of thé Impact of

Telecommunications on Rates of Economic Growth

.8.7.1 Telecommunications are by now 'so much a part of our modern

lives that it is difficult to imagine what our society and oﬁr economy

would be. like without them. It is thefeforé diffiéult to measufe

“quantitatively their economi¢ impact. ~Ndrmally,_in a market economy,

the impact of an industry on G.N.P. or on G.N.P. growth can be estimated

by the criterion of the'market -'i.e. the: contribution at the margin of

a particular'industry to Gross National Product is what individuals are

willing to pay .at the margin for the product of that industry.  Many

. people, however, feel that in the case of telecommunications the

"consumer surplus" of telecommunications services is so large that simply -

. examining the total revenues of telecommunications companies would be a

gross under-~estimate of the impact of telecommunications on G.N.P.
8.7.2 ‘Tt is often contended that expansion of the telecommunications

network and improvements -in the quality of service of telecommunications

‘have both resulted in an increased efficiency of operations and a

consequent higher rate of technologieal progreséfand G.N.P. growth in

‘areas favoured by telecommunlcatlons 1nvestment. “Within*the,Canadiah o

context, that would Imply that if one estimated é productlon functlon

for each of the:regions: of Canada (e. g. ‘a CES or-a Cobb—Douglaq.<<
production functlon) that such productlon functlons would show differential
-rates‘of growth of G.N.P. over and above the growth of-factor inputs -

‘i.e. factor augmenting technological progress would increase at a .
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different fate:in regions and at é'rate that would be functionally
related to telecommunications systems-use.on past investment. Tﬁis
econometric exerciée might wellvpfoduce an estimate of the. impact of o
telecommunications investment on the rate of grthHAof 1abour aﬁd
capital productivity and therefore an éxplaﬁafion of part of the.
differénce bétween»regidnal‘incomes-in Canada today.

8.7.3 . . Such an econometric exercise, hoWevef, would be wrought with

‘difficulties. First and fofemost, would be the problem of collinearity -

if telecommuniéations companies in Canada have historically followed a
policy of service on demand, the investments they have madénin the past
may be based on extfapolated t%eﬁds, i.e. they may be simply a lagged

function of past G.N.?.; which is somewhat the function being estimated.

"There is also the problem that a limited range of variation in quality -

and level of service has existed in Canada - the need for system

compatibility across Canada has dictated a relatively low level of

variation of independent variables. One would have toibe cautious not

to interpret the finding of a statistical correlation (if obtained) as

_the finding of a causal impact, as it is not clear in which direction

the causal influence would run. Data constraints may well make it very

difficult to attach much significance to the statistical results obtained.

"For- all these reasons this promises to be a-difficult'and.expeﬁsivé project.

8.7.4 - Where data on sub-provincial service areas are available, "
this might also be incorporated in cross—sectional work although data on

otherjvariabies (e.g. income levels)jmight_be difficult to. find.
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-8.8.0 Project H: Attitude Survey

'8.8.1 The purpose of the attitude surﬁey is to assess the

hypothesis that attitudes or awareness factors have inhibited the

impact of telecommunications on regional economic development .in
Canada. The 'a priori' arguments that might be made to support this
hypothesis are:

1) The business community, including to.a substantial degree the

information processing sector, has failed to recognize information flows

as a good or factor input comparable to labour and capital._vThus,

while it-has been true for centuries that firms will move in response

to differenees in labour costs orAcepital costs, firms have éenerally
to date feiled,to look at the cost of transmission of inferﬁetion flows
in eomparable.fashion. |
2) Telecommunications is aIZOth century phenomenon and, in terms of

present day telecommunications téchnology, a pest_W.W;II.phenomenon.

“Prior to the advent of modern telecommunications, firms, of necessity,

-tended to agglomerate in urban centres. ,TeleCOmmunieatioﬁs technology

may have removed this necessity for substantial parts of the firm but

‘"traditional" ways of doing business have meant a great slowness in

“recognizing that conditiens have changed.

3)  TIn support of (1) above, infmostdfirms there is no cdmmunicatibhs

or 1nformat10n proce331ng department or 1ndeed budget. Each operatlng

'department of a firm typlcally looks after 1ts own needs in this regard

'The result is that there is typlcally no overall control or monltorlng

and in most cases a very -imperfect 1dea of communlcatlons costs,
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especially if the opportunity cost of time is included in this

“calculation..

4) Traditionalimanagemént styles have fostered the idea of everybody.

being under one roof or if under different roofs, at least close enough’

that managemenf_can maintain a watchful eye on.its emplofees;

5) The rapid advances in feleéommunications techﬁology of fecent years
have opened up_mény ney options fér,efficient empléyment of.teie~ : |
cbmmunications by business firms bﬂt_may also have left ﬁany manageré
unawaré of what the system can do for théir particular firm,._This_
"ignorance" féctér may have cdﬁtributed strongly to a féilure to fﬁlly
realize the érowth potential offered by telecommuni¢ations gréﬁth and

improvement in the past.

.8,8.2 . It is not being suggested that any of the above assertions

have.necessarily been true in the Canadian case. Rather the point of o

_the attitude survey is to test whether any or all of the above are true..

8.8.3  The survey would be a combination of time series and cross

‘sectional analysis. A cross sectional sample of firms wo@ld be drawn

-and -each of those firms would be polled as. to attitude/awareness

questions over time. Depending on the present life of the firms

sampled and the_lengﬁh of experience of the respondents within each

firm, the time series analysis may prove weaker than the cross—sectional’

analysis.

..8.8.4 "The survey would be primarily conducted by mail questionnaire

with telephone follow-up on non-respondents and with selective

. reinforcement through personal interviews. The design of the

-questionnaire will be-an. obviously erucial element and work on this




:8.8.5" Such a survey may-also be used to collect ‘data on
telecommunications/transportation complementarity to third party

wusers, i.e. complementary use of both sectors by parties belonging

_basis of the use which the firm makes of both the transportation and

-telecommunications sectors and the manner in which they are tied
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would constitute the major initial work of this study.6

to neither in a production sense. An assessment of this

question depends on having first hand information on a firm-specific

together.
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8.9.0 Project I: TInventory Study

8.9.1  Previous reférence has been made to the possible role of

.telecommunications in allowing firms in the distribution sector or

the distribution units of goods producing firms to economize on.
inventory holdings and distribution costs by centralizing_their
operations. There are at the moment few references in the literature

e . N . . 64 - -
that treat the inventory problem in a spatial dimension. = Thus, a
major part of the effort of this study will iﬂvolve the construction
of an appropriate model. At this point; a very simple invéntory

model is presénted to illustrate the hypothesis being advanced:

-8.9.2 Assuming a single gbodifirm, let
X be the stock on hand before ordering
v ~ be the stock on hand after ordering

" y=X be the amount ordered.(y>Xx)
B be the demand for the good
P(E) be the probability distribution for the demand
variable E, where P(E) is assumed identical within
each checking interval and where checking intexvals

are assumed equidistant

: fn(x) be the expected total cost of an n-stage process
' starting with an initial supply X

r be the per unit holding cost

c be the per unit penalty cost if inventory levels
during any period prove insufficient



‘then for a 1 stage process,.to achieve optimal inventory levels, the

firm should seek to find that y which minimizes fl(x), whichlwill be

deecxibed by the function

£, = - Zb‘(y.—.m) AP(E)dE-If'-zc (E~y)P(E)dE

"For.-a n -stage process whereﬂnzz,Athetcost'funetiOnnbecomes‘

o0

£.00 = 0y (04 SE L (DR @)E

~The objective of the firm is to find that level of y ‘which minimizes

- this total cost function (for y>x) and that y will then.be the optlmal

inventory level for the £irm.
8.9.3 This simple model outlines the essential characteristics of
the inventory problem{ It makes no explicit'prOVisiOn’for,multi— .

product or multi-depot situations and assumes a continuous functional

form when, in practice, a discrete functional form is more likely.
"It can, however, illustrate the ﬁypothesis in the following mannet.

“8.9.4 For .a single firm operating a decentralized warehouse- ;,

equations would describe the determination of optimal inventory

-

' whOldngS for each depot locatlon with the.cost wvariables p0531bly

being of different magnitude depending on the market size of the fv
reglons served by each depot. In such a case the firm's total
inventory cost would be given by a summation of all of the individual

depot cost functions as specified above.
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distribution network, i.e..maintaining a multi-depot network, .the-.above

‘differing from one location to-another and the demand variable p0331b]y o
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8.9.5 If centralization of warehousing and distribution now took

place, if the demand variable E is truly stochastic, then there would

be a kind of "economy of scale" effect realized. Instead of provisioning .
_inventory in each case for the same probability of occurance, it would

. now be provisioned only once for the given probability of occurance. -

At the same time, new costs would.be added in the form of highér‘
communications costé énd possibly higher transpofﬁation.coété.if more.
expenéive transportation mpdes had to be used to gﬁargntee'qﬁick“
delivery from a cehtralized 1ocatién. On bélance there is”good fgaéon

to expect however that inventory levels would be reduced and.that‘

total versus per unit holding costs would diminish further due to the

decrease in depots and employees.

8.9.6 The point of tﬁe proposed study would be to develop a
formal model which fully accounts for the muiti—dépot»case and to test

it with a particular firm which has centralized its inventory holdings.

at the distribution sector, provide an additional basis from which to
~generalize as to the overall economic impact of telecommunications.

-In the process of doing thevstudy some greatér understanding might also

be gained about tranéportation/telecommunications complementatrity as
both good telecommunications and a good transportation network would

appear to be prerequisite conditions to such centralization. -

This would be a.test of this particular inventory effect and by looking .
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8.10.0 Project J: A Study of Educational Uses of Telecommunications
8.10.1 ‘The'issuerf'teleéommunitations use in educatioh has been

previeusly discussed in this report. . Specifically it has been

pointed out that
" a) there is currently an inequality in levels of educational

~achievement and quality of .educational inputs- in different regions of

the country;

) this results'in indigenous labour services being of different

quality in these“different-regions — with the lowest qualityzinithe
relatively most depressed areas;

c) this results in 1ower~wages'and an unwillingness_on the part ef

"high technology industries to locate in such depressed areas and in a

decreased labour mobility by the indigenous populatlon, i.e. they not

only have poorer job .prospects at home but elsewhere:in the.country:as

‘well; and

,d) helecommunlcatlons is. adpotentlal way of addresslng th1s problem
:since hheoretlcally it ‘would permit: the use:of more - qualified teachers
f(using telecommunications to reach-the.students); a more varied
teducatlonal programme' reduce the problem of phy51ca1 access o schools

~for -remote areas, ‘and may-be- ‘the only cost~effective way to- achleve'

these results.

8.10.2. There is already in Canada and other couﬁtries a considerable

experience with educational television. There has to date been less

experience with interactive telecommunications use in.education but -

-experiments have taken place.




©8.10.4 The methodéldgy of the study would;.generally, be that of a

‘regard. - In most cases,_thé-current literature assessing telecommunications
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v

8.10.3 The point of this study would be to examine one of the

experiments’ in interactive telecommunications use that has taken place

. and/or some of the bfoadcasting educational experience and assess the

~ specific impact of this on labour force.quality,_mobility,_and énhan@ed

attractiveness of the area to skilled-worker employers. There has been

insufficient time to this point to allow for a complete investigation

" of ‘the ekperiments which have taken place in this area.f Thus, no -

particular experience has yet been identified as most suitable for this

study. .

cost-benefit technique. - The focus would be on measuring the benefits
and on translating this into probable impact on loecation decisions of
firms, wage rates, and so on. This would be a major difference of this

study from the assessments that otherwise seem to be available in this

use in education, as opposed to the literature which assesses education's

_impact on the labour force, focuses on describing the_experiénce-versus

’QUantifyihg the impact.

8.10.5 Tt should also be pointed out that most interactive tele—
communications in an educational setting would require a broadband,

coaxial cable, network. Because such a system does not exist universally,

. any experiments undertaken to date are unlikely to have operated on'a

sufficiently broad sample to generate results of any general applicability.

This study is therefore not assigned a very high priority at this time.




.exchange but to the entire telecommunieationé use of P.E.T.
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'8;11.0 Project K: A Study of the Charlottetown Exchange - Prlnce

f Edward Island

8.11.1 Study of an 1ndividual exchange or ‘community experience

provides a potentlally useful Vehlcle for asse331ng the Immediate

1impact on industrial_or buSiheeS*developmeﬁt following'a significaﬁt

upgrading of the physical telecommunications plant in the exchange.

Charlottetown Exchange in P.E.TI. was upgraded by Island Telephone

j151973and afterwards, in. 1974 there was a new industrial park which
located in that exchange.

8.11.2 In 1975 Island Telephone.installed a computérized switching

centre for the toll network operating in its Charlottetown exchange.

- -Previously the .exchange had been served by step-exchange equipment.

The decision to install the new equipment was made in late 1973. The

‘new equipment was an.electronic-switching centre and provided resident

subscribers with complete automatic dial, DDD, and data transmission

>

capability. 85.9% of all long distance traffic handled by Island

Telephone ‘is currently routed through .this -switching Centre.indicating.

the important central position it occupies not only'to’the Charlottetown

65

'8:11.3 ‘The industrial park, West Royalty Industrial Park;°was

announced for construction in 1974. In other words its placement in

P.E.I. came after the new investment referred to above had been

announced. There are currently forty-three firms operating in the Park

most of them involved in light manufacturing of various kinds. The
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range ofvproducts produced runs from piece parts‘in'electronics‘
(Northefn.Telecom, for example, produces telephone fuses at-a pléﬁt'
in the Park), to luggage carfs, to aluminum automobile wheel discs,.
to sheet metal working, to cabinet ﬁaking, fo denim jeaﬁs. With few
exceptions these firms_aré ali_new to P.E.i., i.e; most othﬁe firﬁs.-
now in the industrial park did not previously_operafe in P.E.I. The

émphasisAéf the Park is on small industry. By 1980 it is estimated

‘that 900 persons will be employed ih plant operations located at the>‘

site with an estimated payroll of $9 million.

"8.11.4 "It is, of course, not obvious that the Park came to P.E.I.

because the telephone plant had been upgraded. Further, Island Tel.

indicates that they would have made any possible changes to the syétem

necessary to -accommodate the Park if the new equipment had not already

been there, as long as it was economical for them to do so. The

question which can be tested however, is whether the telecommunications

needs of the occupants of the Park made the new investment necessary.

The fact that it was there and so is used or even the fact that the

_carrier would have put the new.plant in if it had not already been.there

are not proof of the necessity of the telecommunications plant to the
location decision for the Park or its tenants. The focus of the

proposed study of this exchange experiencé'is to answer this question

of necessity. The stﬁdy is proposed to operate through a process of

interviews and data collection from firms ogcupjing the Park and from

this, to generate an estimate of the contribution of the new tele~
communications.investment made by Island Tel. to the location decision

and .in turn to relate this7to the overall development status of P.E.X.
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during this period. On_.an ‘a priori' basis one might‘expect tele-

" communications to be more crucial ‘to small business than to large, in

the goods producing sector at least, because the option to tele-

‘communications is most likely to be travel which_hasJyeryihighfcosts‘

These high costs of'travél,fgivén budget limitations.-are likely-to -be

a more serious constraint for small business than for large. The

-relative remoteness of P.E.I. makes this opportunity cost of telefA

‘communications a.high one and the small business character of the Park :

occupants makes the relative burden of this opportunity cost even

“higher. Thus it seems to be 'a particularly good example to study..

Further investigation may, however, produce a better example than the

Charlottetown:exchange experience. The unique aspect of this study is .

~~the 'investigation of an individual exchange experience rather than :the -

“particular exchange chosen.
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9.0.0 Conclusions and Recommendations

-9,1.,1 The eleven case studies in the preceding section have been
included because ‘each has certain merits to recommend its undertaking.

The cases are, however, of differing order of merit and of;difficulﬁy.

In this section, the studies are ranked and suggestions are made on sub-

groupings of the cases where the groupings indicate the recommended

- sequential ordering for the undertaking of the case studies.

g.1.2 _ With respect to degree of difficulty, each of the cases as

presently conceived would involve a substantial amount of effort. While

' some stand out as potentially more difficult than others, the differences

may not be very large and are potential differences ohiy until moré
detailed work is accomplished that will provide better inaiéation Qf'tﬁé »
difficulty involved in the data collection, measuremént,-and modei.-:-'
buildingnthan is known aﬁ present, | |

9.1.3 With these caveats in mind,'tﬁe following listing is offered .
aé a fanking of - the eleven projects in order of presuﬁed’difficulty;'with
the ordering going frbm least difficult to most difficult: |

1. i'Prqject K: A Study‘of the Charlottetown Exchange - Prince
Edward Island , . ’ ’

2, Pfoject E: Marine Service for Southwestern Nova Scotia
Fishermen :

~3, .Project.D: A Study of Toll-Free Tourist Lines in Prince .
Edward Island and Nova Scotia

4, Project F: A Study of the Impact of Telecommunications on
Labour Turnover Rates in the Canadian North

5.  Project G: An Econometric Analysis of the ‘Impact of
Telecommunications on Rates of Economic Growth




.a study.
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16. .Project I:. Inﬁentory Sfudy
7; 'Projéct-B: Governmeﬁt'OfficejDeceﬁtraliiation Study
- 8.  Project_H: - Attitude Survef
é. Project .C: Counterfactual Study of“Pfivéte Firm Use of
“Telecommunications : )
.10; :'Projeét A: vA;Stﬁdy,of Telecommunicatiohs-Uée'iﬁfBénkihg

11. Project J: A Study of Educational Uses of Telecommunications .

9.2.1 The criterion of merit adopted here is the boténtial'for N

generalization from the study described to the larger issue of the

- impact of telecommunications on regional development. Furﬁhermore,-thefé

is no existing empirical work available to indicéte which hypotheéseés

are most likely to be proven by testing and it is‘difficult, at this

point, to-conjecture.,

9.2.2 With this caution in mind, certain of the studies do seem less
appealing than others. The proposed study of . educational uses of tele~
communications, Project J, is. the one which is perhaps the least: well

defined at this point, and is also an area in which a fair amount of"

.work has-already. occurred. :As,previqusly'noted,ﬁmoét'of this.existing

‘work is not of the same nature as that proposed here, but it is nonetheless

true .that work in this area is available.. Perhaps most importantly, the

~fact - .that interactive telecommunications use in -education ‘is not yet

available in Canada across any broad cross-section of ‘the population

makes it unlikely thatfany-strong'generalizations could be made from such
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9.2.3 .Projeet H, the attitude survey, is one which Qeuld be very
1nterest1ng ‘but -is- rated low in merit prlmarlly because the background
of the present researchers 1nvthls prOJect 1s.not partlcularly sulted

to this sort of work. Porentlally, recruitment of an additional member'
of rhe research team with experience in Survey-methodelogy:end desién‘
would be a solution. . The low priority attached‘to this project is
-thus.a qualified one; certainly it is.an area worthy.ef investigatien._
9.2.4 - Project F, the study on rhe impacr of relecomﬁuﬁieations'oﬁ
labour turnover rates in the Cenadian North\ is alse.renked low hecause

. the results nght be of extremely spec1allzed appllcablllty. AlSo, the

relatlvely short time w1th1n which reliable telecommunlcatlons have been-
avallable to the Nortﬁ mlght well mean that the number of observatlone
>available for the regression-analysis would be too small to be reliable.
9.2.5 The study of the marine service for fiShermen,:Project E, and
‘the study of toll-free rourist line reservation systems,_Prejeet D; are
‘both considered to be of merit but;:tO'some extent; are Substitutee,
The dne iﬁvolves a resource industry which is export—based,-while the
A pther involves a-service.industry which‘is exportfbased,_and thus are
roughly-comparable. With regard to telecommﬁnications ﬁse,_both”
,invoive a specialized adaptation of the telecommunicatioes ﬁetwerk=to‘
individual.industry requiremeﬁts. |
' 9.2.6A © Similarly, the government office decentralization study,
Project B, is deeigned to test the same hypothesis.as the\banking‘study,tr
Project A. Thue, it ﬁey be that only one of the>two:ehould be uﬁdertaken,

depending on budget and time limitations. It should be kept in mind,
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hOWever, that undertaklng more than one test of a ‘given hypothe81s o

may be quite desirable. ~The larger the number of_1nd1v1dua1 experlences

examined, the more probable it‘becomeSSthat meaningful.generalizations
might be made about the aggregate.impact of telecommunicatione.

9.2.7 The following listing represents a ranking of the‘reconmended
case studies-by-orderiof'merit and/or interest ashindicated by the..
hypothesis being teeted.. This list‘is”diyided into groups which :
represent -a. proposed sequential ordering for the undertaking‘of the.

cases in Phase II. Depending on budget and time constraints, one would

~move down the list as far as these constraints allow, attempting, if

possible, to move by whole groups as indicated.
Group 1: Project A: A Study of Telecommunications Use in BankingT

"Project C: A Counterfactual Study of Private Flrm Use
of Telecommunlcatlons

-Project I: Inventory Study

.*Projectin"ﬁAn ‘Econometric Ana1y81s of the- Impact’ of
Telecommunicatiorns on’ Rates of Economlc
" Growth

Grouij: " Project.K: A .Study of the Charlottetown Exchange —_
: ' ‘ : : <Prince Edward Island

Projeet E: Marine Service for Southwestern Nova Scotia
Fishermen

iProject 'D: <A Study of Toll-Free'Tourist Lines in Prlnce
Edward ‘Island ahd Nova Scotla

Project B: .Government Office Decentralization Study

.Group -3: :Project.'F: . A Study of the Impact of Telecommunlcattons
' * -on Labour Turnover Rates in the Canadlan North

Project H: Attitude Survey

‘Project J: A Study of Educational_Uses'of'Telecommunications
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9.3.1 ‘This report has described, at a cdnceptual level, the

potential impact and hence importance which telecommunications might

.. have on regional economic development in Canéda; has proposed methodolo-

- gies which might test these conceptual links in the context of a set of

specific case studies; and has recommended a set of eleven case studies

" from which a selection could be made for future work.

9.3.2  The conceptual discussiﬁn demonstrates that there is solid
reason to belie#e that telecommunications has alréady:éffeéted éll péfts
of the Cénadian ecoﬁomy and that, in.the future, this impacﬁ is likely
to increase. | | '

9.3.3° The discussion in this report also emphasizés thgt, whiié‘many

influences can readily be identified at the conceptual level, there is

'little‘existing empirical work to indicate how real or how largé these

“influences are in practice.

9.3.4 " The discussion has further emphasized that, not only has there
been little empirical work to date, but also the characteristics of

telecommunications, especially in the Canadian context, présent major

. problems in formuléting»an appropriate methodoldgy, Qf‘framework,_for,

testing the impact which telecommunications does have on economic

. development.

“9.3;5 . ~The case studies which have been proposed and the~méthodolbgies'v

which they will employ will, if undertaken, mark a beginning to gaining
a .better understanding of the importance of telecommunications "in

regional economic development in Canada.
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The Report goes on to briefly describe the Integrated Remote'.
Communications System programme, a research project currently under’
way in DOC. It is hoped that this work in DOC would be of '
assistance to the study proposed here.

As previously noted (see fn, 55), the Department of Communications -
has indicated the possibility of conducting an attitude survey
related to rural areas over the coming year.. This work, if under-

" taken, might prove to be extremely effort-saving for the study being

proposed hére. Also, the DOC Report referred to in fn. 62, above,
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volume computer/communications users. The data base from thlS
survey may prove useful if it can be made available.
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