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ABSTRACT .
™~ |
_ N '

The objective of this thesis 1s to determ1ne the ‘ : i
advisability of allowing competition in the tol market segment of
the telecommunications industry .in Canada. Meaningful competition
is achievab]e only when the consumer has access to-the vendor's
fac111t1es via the local switched network of the franch1sed common

carr;er This type of access, referred to as system inter-

o A - Ao, s e e R b hrmi

connection, had been‘111ega1 in Canada until May 17, 1979 when the ‘

CRTC handed down]%ts‘decision on CNCP's application for system A

interconnection wtth Bell Canada. / o - 7
Through analysis of the operating environment and in - f?

particudﬁr'the'redationship between the commsn carriers, the

regulators .and the. appropr1ate level of government we have shown

how the industry deve]oped and 1ts current mode of operat1on of
. 9pr1mary importance is the Tdentification of the market segments,

the level of investment and re]at1ve cost of serving these markets
. and the revenues generated within these segments.

‘Review of the econom1c ]1terature dea]ing with

canpet1t1on in regulated public ut1]1t1es and mon1tor1ng of the

ongowng evo]ut1on of the 1ndustry 1n the Uni
the required 1nformat1on to reach a conc]us1on{

The conclusion consisted. of regectvon of the CRTC's
dec151on on the basis that fragmented decisions made without the ‘ B

benefit of-c]ear industry-wide objectives would prove to be dys-

Sy

' funct1ona1 1n the long run. A]ternative and supportive recom-

g N )

mendations are provided after substantiation of the conc]usionu‘ i q \

q
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CHAPTER I . o :
SCOPE _

On June 14, 1976, Canadian Pacific Limited (CP) @add~s'4

application on behalf of its communication division, CanadianngCific
X,

.Te]ecommunications (CPT) to the Canadian Radio-Televisian and Téiephone
Commission (CRTC) for a ruling which wouid force Bell Canada to provide '

for the interconnection of Canadian Pacific telecommunication facilities .

to the local switched network of Bell Canada. On July 2, 1976 Bell
Canada filed an appiication for a CRTC order requesting further
information from Canadian Pacific Limited and‘a suspension of
procg;dinaa until the infdrmation was made available. Following
subsequent correspondence between the CRTC, Bell Canada and Canadian

Pacific, and prompted in part by letters-from intervenors lining up

behind the protaganists in this confrontation, the CRTC, by the issuance

_ of Public Notice 1977-1200n August 2, 1977, announced that it would hold
a public hearing. This thesis is a study of that portion of the
Canadian communications industry and its operating environment
videntified by the CRTC hearing S

By means of analysis of the economic ‘and poiicy issues raised
in this hearing,‘we will, through assessment of the impact on the.main
p:rticipants and others affected by the implementation of the.decision
set down by the .CRTC on May 17, 1979, accept, reject or recommend an
aiternafive to this decision: The decision ordered Bell Canada to
prodide the necessary'faci]i;ies fo connect the‘comgunicafion system of

Canadian ﬁacific-Limgfed to the local switched network of Bell Canada.

W

b

B SN
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Canadian Pacific Limited was to compensate anada according to the

fee schedule set down in the decision.
_ The 1nterconnection ordered by the CRTC is quite specitic and
1s detailed on pages 261 to 268 of the CRTC, May 1979 Deo1s1on In
genera] terms, it directs Be11 Canada to provide two basic types of
interconnection.
Type 1: - Bell shall provide switched terminations of loops from
the Canadlan Pacific sw1tch1ng offices which provide for access"

to the sw1tch1ng and transmission facilities of CPT by customer

connected to the local sw1tched network of Bell Canada. Th1s

'
type of '‘connectijon a]lows for dial-up access to most - services SN
provided by CNCP, by anyone w1th access to the lotal switched »

network. A diagram of a typical Type 1 interconnettion is
~_Fj'g re 1 on page 3. . \
Tbe“?:‘ Bel] Canada shall allow termination of 1oop§,

connected to CPT switching and transmission facjlities, on Bell

' Canada sw1tchboards, located on the customer s premises, with’
access to local switched network This connect1on would allow
for calls coming into the switchboard from the network to be
‘extended to the® CNCP network or the off-ending of calls, coming

into the switchboard from the CNCP network, the local switched

network. A diagram of a typical Type 2 interconnection is
~. Figure 2 on page 4. - |
Hnless reference to either type of interconnection is required,
they will be referred to in general as system interconnections

throughout this tnes1s.
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'As the hearings progressed the number of participants grew,
forming six distinct but inter-related grougf.

The first group_consists of tee communication divisions of
Canadian Pacific Limited and Canadian Nafional Railways (CNT) which are

involved in a consortium referred to as CNCP Telecommunications. This

~ consortium, though not a legal entity,\vﬁrtua1]y repiaced%Cénadian

Pacific Limited as the "Applicant" in the 1nterconnect1on prodeed1ngs in
that the CRTC requested that CN be included in the app]ication and
subsequent]y most of their subm1551ons were made under the name of

CNCP. CNCP operates a nation wide connmnications network based on a K

Eystem of agreements between the parent companies, which sets down the

terms and conditions under which CNCP shall allocate expenées and

revenues incurred in the normal course of business, to the parent'

13

companies."In the commuﬁicationsigndustry CNCP falls under the

classification of a specialized carrier.

Bell Canada forms the second group. Bell Canada is the

franchised common carrier in Quebec and Onta i¢ and consequently is the :

Iargest telephone compahy in Canada serving 62.4 percent of‘the
telephones in Canada. | {

| The third group consists of the common carriers- who, with Bell
Canada, form the Trans Canada Telephone System (TCTS). The members of

the TCTS consort1um area are as follows: : .

‘"Alberta Government Te1ephones (AGT)
Br1t1sh Co]umb1a Te]ephones (BC Tel)

Bell Canada

Manitobg)Te1ephone éystem (MTS)
Maritime,Telephone and Telegraph (MT & T)

R
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New Brunswick Te]ephone Company (NB Ie])
Newfoundland Telephone Company |

- Prince Edward Is]ghd Telephone Company glslanq Te])\
Sask%thhewan Te]ecommuhicationsf(Sask Tel) s .
Telesat Canada . ”
W1th the except1on of Telesat Canada this/group of common

carr1ers operates both local and tol1 facilities within the1r franchised

operating area. The remaining members of the - TCTS consortium,.excludihg'

. ~»
MT & T which serves Nova Scotia, and Bell Canada which serves Quebec and

Ontarib, provide te]ecommunications within the prpiinces after which
they are named. _

Bell Canada, BC Tel and Telesat are the ohiy members of TCTS
with federal charters and as a result are regulated by the CRTC. The
remainingﬁmewbers have'provincia] Eharters and are thus subject to-
provihcia] regulation. See Figure 3 on the following_hage, foraothe
geographic distribution of eommonlcarriers inmCaheda.

The fourth and fifth groups, which we have identified as -

part1c1pants in this confrontat1on, have a degree of commona11ty in that

_ they are both consumers of te]ecommun1cat1on serv1ces, but the effect of

the dec1s1on made by the CRTC wild be s1gn1f1cant]y different for each

{

the resu]tant compet1t10n .as hav1ng a pos1t1ve [hpact on their - K
commun1cat1ons cost and 1ntervened although-not® extenS1ve1y, “on beha]f
of CNCP. Due to the nature and scope of their. communication needsf1t

wil) be shown that the targer bus1nesses stood to ga1n the most from the

‘ ~

system 1nterconnect1e:vjf‘§NCP. o ' :

1

~group. The fourth group which we 1dent1fy as the st1ness customers see -
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The res1dent1a1 customers formed the fifth group d1rect1y
affected by the CRTC dec1s1on ~They were not d1rect1y represénted at
the hearing but the hypotheticaloeffects on them were used by both

- protangonists in an attempt to strengthen their arguments.

- these interests and investigating

' \fac111tate furtber analysis.

Government, both federalfaod proviﬁcia], could be considered as
a sixth group. The primary concern of this group,‘othenzthan the
regu]atioh of the carriers under their respective jurisdictions, appears
to be the development of the most propitious position trom which.to
continue the debate on jurisdiction in communicatioo'matters. This
concern is JUSt another aspect of the ongOJﬁg‘}edera]-prov1nc1a1 power
struggle but could be very instrumental in shapzhg the commun1cat1ons
environment and in determining the extent to wh1ch the CRTC dec1s1on is
imp lemented outs1de of thar1o, Quebec‘and British Co]umb1a.
- The specialminterests of‘these groups dictate the'reason; for
their involvement and the extent of their participation.” 8y oetai]ihg

‘fationa]es behind their actions,

we will attempt to more clearly def1ne th prob]em wh1ch in turn will

™

.The CNCP consortium was. the result of CNT and CPT recogn1z1ng

- the economies of sca]e and better coverage ava1]ab1e through:

- cooperation. This app11ed to the eff1c1enc1es to be gained in‘the_day

to day operation and in particular toothetdeVe1opment and constfuction'

Aof'a Trans-Canada microwave facility. w1thout this fa¢ility they cou1d

W™
never compete effectively with the TCTS consortium, nor could either

.company justify the\cap1ta1 or operat1ng costs for the estab11shment of

>

- their own system. iy




As in the case of most ra11way compan1es in Canada the
'Ecommun1cat1on 11nks required to run the railroad were provided by the
railroad companies. Open wire lines a]ong‘the rail right-of—way(>
provided th1s.serv1ce, with spare capaC1ty be1ng used to prov1de

telegraph serv1ce for. anyone w1sh1ng to pay the tariff. CNT and CPT

went further than most other railways in that as techno]ogy and the need

progressed; they moved into the provisioning of pr1vate 1ine services.
Private line services are rented on a full time basis with charges based
on mileage, loob conditidning\required, cost of termina] connections and
the cost of the local -loop, which for CNCPigerVices is norma11yl1eased
from the franchised common carrier(s) serving the areas of or1g1n and
term1nat1on ‘ '

In 1956, CNCP expanded the teletype from a private line to a
switched service which they ca}J Telex and subsequently progressed, as a
result of advances in technology and demand for expanded services, into
data’transmissi%n, which required the estabjishmenttof dedicated
SWitched'networks to provide the various'data services. The data
services .are pr1mar11y segmented by speeds and the. degree of interaction
between term1na1s, switch, and host computer. No matter how vf N
sophisticated the CNCP serv1ce ‘offering may be, the f1na1 Tink between
. the customer and the CNCP network, prior ko 1mp1ementat1on of the CRTC
-decision, hds been provided’ by the common éarr1er on the basis of a. -
dedicated Toop from the CNCP off1ce to the customer s prem1ses.. See
- Tables 1 and 2 on the fo]]ow1ng pages for a brief descr1pt1on of the
CNCP se§31ces with a cross referenceyto the equivalent TCTS offering.

TCTS and its member companies provide a simdlar range of

igrvices on both. a private Tine and universal access basis. The

[ ,

<
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h flexibility available to a customer. of the common carriers is: further
enhanced by the fact that his terminal equipment may be used in either
private Tine or universa] access mode. The terminal dewices supplied by',
CNCP may not be connected to the switched network (1) in any way.

CNCP contended that the shift in emphasis from information
transfer to interactive type services and terminals will severely limit

their growth in spite of their innovativeness in product development,
because of the 1ack of f]ex1b1e access by customers of firms originating
or terminating 'services, using CNCP transmission fac111t1es. In their
application CNCP contended that their financia] viabiiity is threatened
and that the consumers of these serv1ces are being deprived of the
innovative product d@?elopment price flexibiiity and choice of
suppiier,gnormally associated with a competitive market. The
application further postu]ated that there wouid_be no 1ossAin revenue to‘.
Bell Canada due to the overa]] market stimulation resulting from
increased advertising and marketing activities necessitatedfthrough
operations in a competitive‘environment \

Bell Canada S response was primariiy centered on the
antic1pated loss bf revenue from one of the more 1ucrat1ve segments of
their total market, business derived toll serv1ces. They based the bu]k
of their arguments 9n the adverse effect that this loss of revenue, ‘in-a
high1y profitabxe area, would have on the provision and/or cogﬁrof baSic
service to the re51dentia1 customer. They expressed further concern

over the integrity offthe network, difficulty in identifying

< ¥
P

(1) Switched network refers to the world wide network of communication
facilities formed by the interconnection of common carriers networks

on an international basis. ,

A
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respensibility for failures with the absence of end to end
reSpbﬁsibi]ity and lack of_cggtro] over calling patterns.or uti]izatieh
of the $witched network. hiﬂejthe CRTC decision was primarily 1ntghded
for data communications it was recognized that voice supervision or even
direct voice communications WOyfe be difficult to control on the types
of cohnection perh?tted. Bell expressed further concern about the
~prob1ems involved in detecting wheh a customer was by-passing the normal
tol1l network by off-ending through a'sh}tchboard terminated trunk to the .
1oca1.switched nethrk, thus completing what would have been a normal
to11 call witholit the use of Bell's tol] facilities. i

- The remaining members of TCTS who intervened on an individual
basis offered arguments similar to those of Bell Canada but with -
s]ight;y different emphasis. The shift in emphasis was a result af
being fegu]ated by provincial ageﬁcies, with the exception of BC Tel,
. and variations in the sources of revenue. " As a resuTt of having to S
serve.the more sbarse]y populated and remote areas without haVing the
1erge urban areas with a high level of business aCtiVities'from_which to
generate retenues, the majority of the other TCTS members derive a’
f larger percentage of their revenues from toll operations. In 1978 Bell
der1ved 46 percent of the1r revenues from toll whereas the toll portion
of the revenues‘for the remaining members ranged from 55 percent for MT
& Ttoa h1gh of 66 percent for Sask Tel. Therefore these_companies,
and pr1mar11y the prairie telephone companies, felt much ho;e vu]nerah1e
or suscept1b]e to the effects of competition in the to]l services irea;.

Members of the fdurth group, ‘which we have identified as |
business customers, have, because of their var1ety of interests, the
most-d1ierse concerns of any of the groups. The d1vers1ty is pr1mar11y

@
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a function of size and'services offered. If the company is national or
international in scope, intra-company communications form an important
aspect.of jts total communications requiremeni; Car manufacturers with
theif network of dealers across the country, or similar forms of
manufacturerIGOQtrolled distributors, may best be served by a private
: ]ineinetwork. 'Private Tine networks would provide for,efficiéncies in
both costs and usage. f
‘ Banks or near banks could operate on a private line or high
‘speed switched data network for their normal banking dﬁerations, but
)wod1d require more flexible and J:?;ersal acces;.for credit verification
associated with their charge cards.

Computer-service\companies could operate more efficiently with
universal access for ?hefr smaller ~customers and with-dedicated or
switcﬁgd high speeq facilities for their larger customers. Some of the
smaller customers may reduce their computer costs with®batch rather than
on Tine, real time processes. ‘

More deta11ed ana1y51s of. the commun1cat16; market-will be made
in Chapter VII, suffice to say that for problem def1n1t1on, the
connmnication requirements for business operations range from largé
vo]ume w1th narrow and wide spectrum to small vo]ume with narrow
spectrum. In'number. the highest percentage of bus1nesses require

'nothiﬁa more than plain ordinary telephone service (POTS), but the
larger Busipesses, 26 ﬁé}cent of the tbta], generaté 70 pefﬁeht of the
tol1 revenue derived from business Customers,‘and require thé more
complex and sophisticétéd systémsf It is.this revénue which is-most

susceptible to the competition whicﬁ will result from the imp]ementatidn

of the CRTC decision and to which the TCTS carrie;s are most vuTnérab]e.

-
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The res1dent1a1 customer has,. Unt11 recent t1mes, demanded

noth1ng more than POTS. This has enabled h1m to access or be accessed

from the local network with a high degree of re]wab111ty at a reasonable

Th1s low rate is the result of the cross-subsidization
The fact that technoio

rate.
receives from tol]l and business services. has

developed a broad range of new, more sophisticated services which ar
cdrrent]y in the field trial stage will not greatiy affe
POTS and the reqdirement to maintain a relatively low piMce for this

service. This was the only interest group, as we have ideptified them,

which did not become actively involved in the hearings.
The last grouphwhich we identified are the governments, both-
/! .

provincial and federal. The federal government was involved directly

through the CRTC and probably influenced the decisiondadverse]y; from
Bell Canada's point of view, when the federa] cabinet over;turned~a

‘previous ruling by the CRTC ori the admission of Telesat Canada to the

Trans Canada Te]éphode System. On ;his'occasion however; after an

appea]ito the Federal cabinet by Bell Canada, it upheld the CRTC

decision. —
The provincial goyernments of Ontario and Quebec 1nterVened

-

.directly, while the governments of the prairie provinces were indirectly .

involved through the actions of the telephone companies they operate

within their respective borders. It appeared that the provincial

" governments had decided that little could be  gained in their battle for -~

control-of'communications thrdugh confrontation with the federal

government on this issue. Th1s federa1-prov1nc1a1 conf11ct will be more

thorough1y 1nvest1gated in chapter IV which deals with regulation.

\ X .
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Having identified the main protagonists and the reésons for

their involvement (the remaining participants and their part%cu]ar
‘fntérests in the CRTC's decision), we can proceéd to analyze the
‘Canadian communication industry with. the intent of evaluating the CRTC
decision. The analysis, though centering on and drawing from the
evidence submitted during this hearing, wi]]»be‘expanded to permit
.consideration of the total Canadian communications industry. We shall
canidér the perspective of alj interestéd groups which we have

identified.




o
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CHAPTER. 11
COMMUNICATIONS IN CANADA

Brief History

[
6

The need to review, a]beit‘very briefly, t! - history of

telecommunications in Canada, is t demonstra:e or reinforce the

following points. '
.Large scale deve]opment cannot take p]ace without the

1.

\

availability of state of~¢he art communication
facilities. Th1s freGUent1y neccessitates 1nvestment by
the franch1sed carriers in remote areas with reduced
probability of payback. This type of investment is
required by the reguIator, with the resu]ting services

provided at the standard tariff rates.

. Vested interests are’ significant. factors when

contemplating changes te the status quo. This is
part1cu]ar]y true when the 1nterests were acquired through

gu1dance or direct action by the regu]ator. When you-

‘cons1der the size of investment required to part1c1pate

even on a small scale in te]ecommun1cat1ons, the argument
of a changing operating environment is of little
significance when compared to eliminating the
effectiveness of large investmént.

TCTS, nhich is a consortium of common carriers that

operate s1gn1f1cant toll networks, was the product of

' neceSS1ty and common sense. TCTS is of v1ta1‘1mportance

to telecommunications in Canada tnrough its coordination

17




~of- the shares of the Telephone Company of Prince. Edward Is]and, a

of operating and technical standards, the proyisioning
process and the administration and allocation of'toil
traffic and the resuﬁtant revenues. Its existence is .

, -rather tenuous and is dependent on compromise among jts )
members in.that the a]location ofyto]] revenues js a zero
sum probosition' what one compéﬁ§4gains another must give
up. The existing systems of accounts used by the member
companies do not allow for the objective a11ocat1on of
revenue in proportion to identifiabTe costs incurred in
providing the servi;e. .

By 1910, the structure of the telephone system ;n Canada was
very much ‘as.it is today. The 1mpetu; for the spread of te]eﬁhone‘
'commun1cation in Canada was generated by the Bell Telephone Company of
Canada wh1ch was 25 percent owned by the National Bell Telephone Company
of Boston. Bell Canada was the resu]t of consoT1dat1on of'the major

K4

telephone and telegraph ompan1es in Central Canada in 1880 by Charles

e captain appo1nted by the Amer1can parent to run the

*Bell Canada initiated the Major deVe]opment of telephone -~
systeme both east and west. This was done pr1mar1]y through the .
appointment of agents and when cap1ta1 ran: short the 1eas1ng or sale
of the rjght toﬂhezhbe11 equipment.

In21888, the Nova Scbtfa Teﬁephone,Company was formed under the
control of‘Be11 Canada. In 1910, the name was changed to_Mar1t1me

Telephone and Telegraph and the following year it purchased °67. 5 pencent

)
i

/".
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4

company which was incorporated in 1888 but fouﬁd itself in tihancia]
difficulties. This f1rm is now known as Is]and Te]ephones
-The New Brunsw1ck Te]ebhone Company, commoh]y referred to as
. New Brunsw1ck Te] was 1ncorporated in 1889, Be11 Canada at that time

P2l
he]d the contro]]1ng interest in New Brunswick Te1 and today owns most

of. the outstand1ng shares, - ow

. The Ang]q American Company was the first significant provider

of telephone serviges in Newfodnd]and. The* Avalon ;jfephane Company -
P

Limited, which TFanged its name to Newfound]and Tel¢gphone Company in.

1970 ‘was 1ncbrporated in 1919 and’was the f1rm which consolidated most

\
of the maaor te]ephone ho]d1ng;j%n the 1s]and Canad1an Nat1ona] a

Tefegraph serves 70 percent of. the land area, but on]y 35 percent of the

7

phone; and 1nterconnects to the remainder of the country through

fa/111t1es of Newfoundland Tel. Newfound]and Tel also serves Labrador,

/7

/ﬂWh1ch was not included in the calculation of the 70 percent land figure.

s : B
7 The development story in the west was initially very similar to '

~

what occyrred in the_east. Sise, c%gfistent with his dream of a -
Canac:-wide te]ephone‘system, attempted,through'the use of agents and

paid employees -to establish Be11 as the'te1ephone company in most of the

major centers. He was hav1ng some success, but was confronted with '

pro??eﬁe in find1ng ded1cated managers, realizing profits, prov1d1n§/

service - in the sparsely sett]ed areas, managing the desired growthgfrom

T T S el L et i S e e

such a great distance and fightingithe~westerners' inherent distrﬁst of

- 7

~ -

large eastern firms. / N : ;
. / !
P011t1c1ans spurred on by eﬂmp1a1nts of poor or no s?rv1ce,

i
T
o2
g

espec1a11y from ‘the rura] popu]at1on, fell back on the use oﬂ Crown

rCorporat1ons.“ Manitoba bpught out the Bell holdings in that jprovince on

4/.




| January 15, 1908 and oreated the Manitoba Telephone System.’ A]berta‘
rfollowed suit on April 1, 1908 and created the Alberta Government
Te]ephones. In:1909vthe Saskatchewan Government bought .out Bell
-i;terests and established Saskatchewan GOvernment Telephones as part_of
the'Department of Railways, .Telegraphs and Telephones ]
Cons1stent with the deve]opment of other 1ndustr1es on the

western side of the,ﬂfuntains, British Columbia's commerc1a1 -
commuriications ran north-south. B.C. Te]ephones was. 1n1tia11y‘a
Canadian firm, formed by the ama]gamation of 1ogaﬂ te]ephone compan1es
in the interior of British Columbia in 1904. It ran into difficulties
in financingjthe provisioning of services.up the rugged westncoast in

{ 1927, and sold out to’American interests Today, though it is still
ca]]ed B.C. Te], 1t is controlled by Genera] Te]ephones Ltd. of the

U.S., and 1s the on]y maJor Canadian te]ephone company under the control'

R

of a U.S. parent company.

- By 1910, but for a few name changes, the operat1ng compan1es
and boundaries of thei- franchises were estab11shed along today's
format. Equ1pment 1n use at that t1me was pr1m1t1Va by current
standards, but ‘the telephone companies d1d manage to prov1de a valuable
service and the impetus for Canadians to become the most foremost

telephone users in the wor]d a title they ga1ned in 1921 and have yet

to surrender. - '_ .

In the United States, as in Canada,:the general configuration
of the telephone industry was established early. Long Lines, an
R operatwng group of American Telephone and Te1egraph (AT & T), was
estab11shed in 1890 as an operating division of the America Bell

Telephone Company. Long Lines was ass1gned-the task of providing
, . _ c

Feaid
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_interstate long distance service. In Canada, any inter-provincial

traff1c was carried across borders on the basis of 1nterconnect1ng
agreements between the connecting carriers.

The estab11shment of a cross-Canada network was impeded by the
natural boundaries, which have always obstructed the*dewelopment of most

forms of transportation .and commun1cat1on networks, and which serve to

d1v1de Canada into its four d1st1nct regions, Maritime (east coast),

Central Canada, the Prairies and the West coast. Rather than attempt to
cross these boundaries&with communication facilities, it was more
practical to route the calls south to the United States, east- west on

the facilities of Bell Long Lines, and north to the term1nat1ng

- _province. The first call from Montreal to Vancouver was made in 1916

and the first Ottawa to Vancouver call was made in 1920. /Jhese calls, .

&°C '
as _were most east-west: ca]]s of 51m11ar d1stance, were routed through

the United States.

‘The first step towards the establishment of a Trans Canada
network was an attempt to form a prairie province te]ephone system in
1920. The d1scuss1ons escalated to the formation of a Canad1an network
and the Telephone Assoc1at1on of Canada was formed 12 1921 The jmpetus
for the development of a Trans Canada facility was‘both nationalistic
and ‘economic. Eyen at that stage in the deve]opment? of the telephone

1ndustry, it was recogn1zed that to]] serv1ce was most beneficial and

-that use of Long Lines' fac111t1es meant that a good port1on of . the

revenues from such calls were being lost to the United States.
The natidhalistic side of dr1v1ng force was g1ven further
impetus w1th ‘the first Trans- Canada radio broadcast in’ 1927 produced as

part of the ce]ebrat1on of the Diamond Jub11ee of Confederatwon.

\
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Though the plan for a Trans-Canada network had not yet been finalized,
the desire to avoid the use of,Lbng_Lines' faci]ities prompted adjaeent

carriers to interconnect directly in order to interchange inter-

provincial traffic.
In 1931 the Te]ephone Association of Canada gave way t the

Trans Canada Telephone Association. A formal agreement, conta'n1ng‘the

basic concepts and rules of operation for TCTS was signed on Augu

that year and it”Wasvagreed to proceed with the upgrading and building

of the required fdti]ities in each jurisdictioniso that they might be '\

|
inter;onnected to form a Trans-Canada network. |

- %o

The fac111ty was off1c1a11y comm1ss1oned 1nto service in

’ l
January 1932 This was the beginning of TCTS as‘a major force 1n

te]ecommun1cat1ons in Canada ' i . .
'&jf“ Even though port1ons of the Trans Canada fac111ty had to be
¢, equ1pped with 'C' carr1ers, <1> in order to overcome the prob]ems : - :
assoc1ated with having to transmit a voice s1gna1 over 1ong d1stances,<u?'
it .was the sw1tch1ng systems which were sett1ng the\pace with respect to
technological advances. The automat1c switch1ng oftwce us1ng Strowger
SXS switches was introduced in 1909 and the cross bar, ‘common cbntro]

'off'ice, which represented af{ajor advancemeny; mtroduced in 1950

The f1rst maJor improvement over the ope wire car 1en-was the

introduction of the TCTS microwave system in 1957
Th1s was the f1rst coast to ébast m1crowave system and many

prob]ems in f1nanc1ng and engineering had to be overcome Since no one
i . Y
had experience with systems this s1ze, coupled w1th the‘ﬁact that

-\ -

L4

(1) 'C' carrier was one of the or1g1na] carr1er systems. It was capab]e
of der1V1ng three C1rcu1ts on one pa1r of. w1res. \
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‘ cap1ta] was still required to sat1sfy 1oca1 demands for service, it was
a tr1bute to the TCTS mode of operation, which relied heav11y on
compromise and diplomacy among its members, that the system was ever
comp]eted Since then each company S share of TCTS generated revenues

ghas done much to offset the ever 1ncreas1ng cost of local service.

r.



| CHAPTER III
The . TELEPHONE NETWORK and SERVICES /

A knoﬁdedge of the basic te1ephonetnetwork configuration and
the various types of services offered 1s necessary to the understanding
of the 1mportance and subsequent impact which the CRTC decision, on
system 1nterconnect1on, may have on telecommunications in Canada. The
fo]]ow1ng discussion on the network and serv1ces ava1]ab1e should
prov1de us with sufficient knowledge to put the subsequent analysis.,in
perspect1ve. &

' The telephone networkAas“aéyeloped and operated;by theo
franchised common carriers in Canada sis a complex system in a coﬂ%tant_
state of change, which integrates.the mostAtechnologitally sophisticated
apparatus available into alreliab1e and easy to use eommunications
facility. The common carriers own and operate the network Withtn their
franchised operating areas and dnterconnect the toll porttonuat mutual
'boundaries_under the terms . and conditions of the TCTS agreementrwhen '
. both participants are members and/or an interconnection agreement

'sett1ng out the terms and cond1t1ons under wh1ch the two systems will

’ 1nterchange traffic. N ?
This study will dea1 with the cmnnon'carriers aSsoéiated with f
TCTS, becayse they serve 95 percent‘of the telephones in Canada and they | ' g
will also face the. same problems as Be]] Canada assuming that they too °
will be confronted by CNCP w1th a request for systems interconnection.
| . For the purposes of this study we will arbitrarily divide the

[l

telephone network into faur distinct segments.

./'/24
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s
: /
Local Switched Network - Exchange -

/
/

© < < Rural A

3 ,/

Toll Network
- Business Serydé; Network
The 1oca1/é61tched.network refers to the switching office
(class 5) (1) , Yoops and inter-office trunking, in a multi-office
exchange area, /which allows a customer to access, or be'accessed by any
other cuStomer in the exchangé orArurE] area. The exchange area
_normally extehds.from'dne-quérter to ohe mile beyond the corporéte
limits of the town or city involved depénding'on the densities and -
distribution of population outéidé'the corporate limits. ’The'exchapge
area is defined, for each'cent;i served, and such definitions g¥e
coniained'in,the‘combany tariff.
* “ We chose to split-the area served by an office or offices into

- r
exchange and rural areas because of the differences in the provisioning

and pricing po]iéies applicable to the services provided in each“area. -

Within the exchange area, service isvndrma1]y<providéd on the

basis of individua],]ihe service for all classifications, with no
‘options fof multi-party serviqe. In the rural areas service is provideg
on a mu]ti;périy basis. The maximum number of chstoﬁers on a line is
four, with the average of s]ightiy less than th;ze. The alternative of
individua]cline service is attainéb]e at iﬁcreagedtrates. ‘The
'individua}.line rates in rufa] areas become quite substantia],
ESpeciéIEy the qonsfructjon‘charges if exce§s mi]eage'is invoﬁved.

No excess mileage charges ﬁre associated with the provisioﬁing of
(1) See Appendix 1 for explanation of office classifications.

-
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multi-party service, which is considered standard ih rura1 areas. The
policies referred to afove are as found in the AGT tariff, and though
not applied consistently across Canada, could be considered typical for
the operatjon of most TCTS member companies. .

No distinction is made in the network between normal business

and residential service. The only special consideration given to*

business customers is to distribute them evenly across the.total expanse .

of common control switchers and to provide additional switches in the

line finders serving business customers, in step by step offices, in

- order to compensate for the higher calling rates normally associated

with business servicscg2).. Other than that no effort is made to modify

the Tocal network fof business offerings or special services'up.to and

“-_.including low spéed data. ‘ L

One portion of the']ocal netkork not yet discussed but which ‘
has special swgn1f1cance to this study is the prov1s1on1ng of local non
switched 1oops These 1oops are.prov1ded under a wide var1¢ty of terms
and.conditions, depending on the configuration and conditioning =
reqUifed..-quma11y gvloop consists of a sing]é pair of copper wire with
no special qpnditibnihg and w{thout accéss to the local switched
network. 'Tﬁeﬁe 1oop$ are provided for four main purboses.

.1/ Local private line facilities. |
' 2] - Local portiqn.of extende& private_fine facilities.
3/ Connection to~high sbeed_d&ta networks provided‘
_by_the ¢eléphone companies. A
4/  Connection of CNCP facilities to their cUstomers.

<2> Refer to Chapter Vi for 1nformat1on on the various typgs of
switching offices avai]ab]e. . _

26
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A1l customers connected to the 1o»ca1 switched netnork ;/‘ith the
xception of those utilizing private line taci]ities exclusively, have
access to the toll network. The to]] network provides the facilities
which enable the te]ephone customer to cal] beyond his exchange or rura]
area to virtually any p]ace in the world. In North America numbering
schemes, transmission standards, provisioning and system monitoring are
coordinated to the extent that the condition of any portion of the.
network is known in the central operations control center at any point.
in time. The North American center is located in New York city while
the Canadian center is -in Ottawa with each operating company hav1ng’1ts
" own control center for control of its network
e This system of operational control centers, standard numbering
scheme and inter toll trdnking,'as estab]ished thr0ugh the system of
office hierarchy as exp1a1ned in Appendix 1, provides for the :
reliabiiity and f]ex1b111ty which currently ex1sts in the tol11 network.
Network reliability is initTated during the provisioning process in the
- system design and the quality of the.equipment‘provided, but -it is ’
maintainedland even enhanceo.through the operating personne]'ghd.
procedures employed in network administration. It is the experience ano
knowled e gained in operations, analysed by means of the contro] system
nd spared with thexszstem and equipment deSigners which ensures
-constant 1mprovement in the total network.
. The contro] centers form the focal p01nt in system operation,
and have been developed through experience and technological 3
advancements into a very sophisticated and effective vehicle for te;ting | | i
and monitoring the network Through direct monitoring, se]ective :

testlng, direct input of traffic requirements and c1rcu1t availability,

el
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and computer analysé€ of trouble reporfs, the operat1ons personne] are .
able to identify trouble spots, existing or developing, and instruct the
toll switches to route around them, which facilitates repair of the | oy
problem sect1ons ’ . \ \ ‘
Wh11e the prev1ous]y mentioned provisioning anq operating - "
parameters must, by necess1ty, be.coordjnated on a con;inua] basis, the
participating companies operate entireTy independently within theijr
operating areas. 1In anada this inter;combany coordination of
. Standards, provisioning, network openation'and service offerings‘is
provided by TCTS. - |
‘ It is through these coord1nated effortSJthat wh11e deve10p1ng
; the,to]l networks within each oper3t1ng are@, the TCTS member companies
were able to provision for two comp]eté]y separate terrestria1_microWave
1inks across Canada. The major microwave routes are shown on Figure 4,
TCTS also coord1nated the 1nvo1vement of its member compan1es in their
financ1a1 comm1tments to and use 6f domestic comMun1cat1on satellites,
thus ensur1ng success of the system. Canada was the f1rst country to
integrate a communciations satellite into its regular te1ephone ' :
network. . As previously mentioned, Te]esat has been a participating |
member of TCTS ‘since 1971, - R .

_The.1nc1usmon of the satelite into the TCTS network is not as

N

simple or beneficial as it may first appear The fact that it is a
federa] crown corporat1on and that connmn1cat10n companies other than
,TCTS were also committed to 1eas1ng channels, in order to ensure

. “~v1ab1]1ty of the sate]]ite venture, necessitate5<commitment of a portion i
of 1ts circuit capacity to the other communication companies. This

lTeads to some minor adm1n1stration and access provisioning problems.

e,
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The most serious problem is overcoming the propagation delay caused by

the distance in going up to and down from the satellite. This places

the constraint on interactive communicatjod’of having to‘place one
direction of the circuit on terrestria] facilities. «
823
The fourth segment, wh1ch was identified in previous
dnscuss1ons, is the business service network This network is not an

isolated network but rather is a system of separate networks
vl i ’

superimposed on, or integrated with, the regular local and toll networks.

~ The services offered on this network fall into one broad

>
o~

c1ass1f1cat1on, non-basic, with two subgroup1ngs, competitive and

~ discretijonary. The business serv1ces_exc1uded from this segment are the

basic business'exchange service which consists-of the standard telephone
set the assoc1ated white and ye]]ow page standard type listing and
access to the to11 network for regu]ar message tol] serv1ce. Some of
the discretionary services included are key te]ephones; PABX"' s;

specialized terminal devices intluding the béoad‘range of data

-jasﬁociated services, private line services, bulk bi11ing\9f toll

services, access to specia]ized data networks and switches such as

Mu]t1com -and Datapac and specialized private sw1tched networks such as

-

provided for the federa] government.

-

These sérvices use a variety of facilities and a multitude of

comb1nat1ons of the same. _ They may be confined to the local switched

'network, access the regu]ar tol1 network through the switched network or

non switched loops, access specialized switched -networks such as -

multicom or datapac switches via_tﬁe‘local switched network,” dedicated

%

) 100ps°ot a combination of same and'may consist solely of terminal

PR
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devices tied directly to the 16ca1 switched network with or without
restricted toll access.

Services which have access to or gain access via the Jocal
switchéd network cannot be considered as fully competitive se}vices
" since thisjform of access has brevious]y been denied to sgfﬁices of fered
by competitors such as CNCP. '

' Another general servicé offering which warrants di;cussion is
extended area service (EAS). Thi's offerihg, which mabie'provided under
differeht.nameg and in a var{ety of ways, allows for un]im{ted,calling
between.exchange'areas; usually in close proximity and with a community
of interest, for a flat across-the-board.increase:in the monthly. rate.
The increase is usually proportional to the rate prior to the e
fhtrqductiqn of.thé service and is normally a function of the number of
| connun%ties i;volved, the_population of the communities and distances
betﬁeen them.

This service spans the division between exchange and toll
ser#ice in that it has the characteristics'of exchange service but
_‘rep]aces message toll services. Because it movea from the usage
serisitive billing concept of toll services to the universal flat rate
billing concept of exchangé,,it is commonly considered to be

counter-productive.f(3) It is frequently infroguced for politicai

_expediency.

<3> Réymond M. Alden, "Usage-Sensitive Pricing for Exchange Service,"

New Dimensions in Public Utility Pricing, ed. Harry ¥. Trebing (East
Lansing: Michigan State University PuBiic Utilities Studies, 1976),
p . 300 .« L . ) : S \_
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CHAPTER IV | .

REGULATION

Regu]otion, as 1t‘apo1ies to a'monopolistic or o]jgopolistic
industry, is a legalized system for imposing artifically the contro1s on
that industry and its env1ronment wh1ch would be automat1ca11y
provided, 1n a reasonable and fair manner, by the ‘1aw of supp]y and
demand 1n a truly competltlve market. The reasons such operat1ng
r'envtronments occur or are a]]owed to exist are; the industry is cap1ta1
intensive and the cost1y dup11cat1on or mu1t1p11c1ty of fac111t1es is
deemed to be 1neff1c1ent tns high cost ofmgntry in 1tse1f may prevent
the formation of a compet1t1ve s1tuat1on- contro] is required in an °
o]1gopo11st1c 1ndustry to prevent the take over by one supp11er, through
\:predatory pr1c1ng practices, w1th the subsequent creat1on of an A
uncontrolled monopolistic env1ronment These reasons coup]ed with the
fact that the service provided by regulated industries is norma]iy
conswdered essential, necess1tates protect1on of the consumer ‘from
1Qordinate1y high prices and requ1res that the provider of such services
receive a reasonable return in order that it can mg1nt;in its viability _3 :
and continue to operate as a going concern. In'the telecommunications |

industry, pr1or to the advent of 1nterconnect1on, between 91. and- 95

P

is generated in a monopo]1st1c environment with i

J]

percent of the revenu

the result. the consupers. of these services’ must depend on regu]at1on to

guarantee a reasonab]e ‘evel of service~ at fa1r prices. . o o
. N . : \\J

In Canada, regu]at1on may. be admﬁn1stered at. any level of

government. The regulated company 1sxnorma11y respons1b1e ‘to. the

of government which granted 1ts operating franchise or estab1lshed the

\= S Lo T |
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laws underuwhich the company was incorporated. -Three members

1

inc]uding Telesat, are»regulated.by the federal government with the
v

rema1n1ng members be1ng regu]ated by the appropriate-. prov1nc al

government The mun1c1pa1 governments of Edmonton, Thunder y and

The task bf regu]at1on is norma]]y de]egated to a quas >

body. The enabling. 1eg1s]at1on usua]]y spe]]s out the terms and

conditions under which the aperating compan1es will be regu]ated Th

terms and cond1t1ons are, by éﬁei;/zery ire, meant to establish the :‘\
framework under which there-is a fair egree of latitude, granted to the
regu]ators, for 1nterpretat1on and app]wcat1oq Th1s enab]es the

regu]ators to deve]op norms and procedures wh1ch may be app11ed in

‘certa1n situat1ons and. part1cu1ar c1rcumstances w1thout hav1ng to resort

to 1eg1s1at1ve actlon in order to accommodate variations in the

operat1ng‘%nv1ronment

- . 5« .

~

part from the strong 1nf1uence exerted by Bell Canada on

compan1es dur1ng‘the development stages of the industry,
« ©  With the eiception of B.C. Tel, which is a subsidiary of
General Té]ephones of the United States, e remaining members of TATS
turned to Be]] Canada for technical and adm1n1strat1ve expert1se,pj

until December 31, i§76 when QEI dropped the serv1ce agreement with Bell
0




- provincial cabinet.
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_Canada, all TCTS members, again exc]ud1ng BC Tel, had a working

agreement w1th Bell Canada for the supply of techn1ca1 and &

adm1n1strat1ve practices and the provision of consulting services on an
as required basis. | | o

From this centralized source for oderating expertise there
developed a high degree of‘similarity in the structure and operation\ef

each company particu1ar1y in the system of accounts. This consistency

. in operation and record keeping wae naturally transmitted-to the

{ -

regu]atory agenc1es, which are dependent on this 1nformat1on to carry .

- out. the. regu]atory functiom:

The result of this consistency in the recording and
presentation of information, coupled with the natural tendency to keep
in touch with.;ndustry progress in other parts of -the country, has
resutted in the developmedt'of a reasonaﬁ]y consistent regu]atory
Rrocess for all TCTS.members.' §asketchewan Te]ecommudications is the -

only exception as they are regulated throﬁgh orders/ﬁﬂ council of the

4
¢

, Two problemsQ;raditiona]1y associated with most forms of
regulation are: (1) determining which particular items of 1nvestment
should be included in the rate base/;;dp(Z) equating the investment ritk
to a market s1tuat1on in. order tb determ1ne the réturn on Eeu1ty ,

Items to be included in the rate base have been identified with
a high deqree of cons1stency‘among the  regulators and include basica1]y
all items of investment related to the'operation of the company as a .
going concern, less accumu]ated dedrectatioh.A inc]usion of an allowance
for work1ng cap1ta1 is un1versa1]y accepted although the method of
calculation may Oary between jur1sd1ct1ons. The same holds ‘true for the

& ' : /
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exclusion of plant under construction. ABother item of variance js the
 time of year at which the rate base is determined, beginning or ‘end of
year or the use of an average plant balance, with the- Jatter being the
most'preva1ent. |
\\;/ The rate base has beén a”ﬁajor target for intervenorg primarily
_because of its visibility <}>_and its direct relationto the revenue
whiéh the utility is allowed to earn. As identified by W.G. Shepherd,
Bell Telephone in the U.S., in an effort to discredit the importance of
the rate base, succeeded in focussing everyone's attention oniﬁt. The
. intervenors c]éﬁm that utiiities fend to be inefficient in capita]
expenditurés in an attempt to build ﬁp the rate base thus increasing
their a]]éﬁ%b]e‘reVenue, (2) The much publicized Averch-Johnion effect
stgtes:that if the rate of return a]]owed.exceeas the cost of money, the -
'capital'1abor ratio will exceed the optimum lever relative to’
efficiency, forms the.basis[fbr most intervéntions of this kind.
(dl“ Determination of the a11owabJe‘rateiof‘rEturn on debt capi;a]
6 Mot®too complex in that the operating company must earn enough
‘revenue, over qnd above Vther operating expenses,;to service thejdébt.
Therefofe the raté is direct]y'§g]ated to the average cost of debt
capita] employed, ﬁhicﬁ in‘turqifis'a reflection of thé ‘conditions
existing in the‘mbney markét (uébogfrol]ab]e) and the ffnancia]
performance_of the company which may be directly affécted'by'the - ' @
(1) William G. Shepherd, "Pricing Practices in Transition,” New :
Dimensions in Public Utility Pricing, ed. Harry M. Trebing (East i

Laniggg: Michigan State University Public Utilities Studies, 1976), — -
p . . ’ . ) .h .

(2) H. Averch and L.L. Johnson, "Behavior of the Firm Under Regulatory
Constraint,® American Economic Revue, Lll (December, s P 1059,

A

j
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decisiohs of both the managemgﬁt and regulators. Tﬁe rate of feturﬁ
" allowed on debt capital is, because of the averag1ng of historical cgst
of debt, a reflection of the past and cu%reptlperformance of both the
company gnd the money markets. The money market, which reflects the X
overall state of the‘econohy, sets the range of rates at which capital \
may be borrowed while the companies performance and financial stability
determines at-what end of that range that particular company may
borrow. fhe prairie'te1ephone companies, Alberta Government Telephones,
Saskatchewan Te]écommunftationsvand Manitoba Te]ephohe System, because
- of théir close association with thé provindiaﬁ governments, have the '
governmeﬁts borrow money dn théif behalf or at a animum have them
guarantee the loan wh1ch ‘normally assures a triple A ratingy; resu1t1ng
in rates at the. lower end of the range.
Determining the alfowable return on the equity porfibn of the
rate base is much more difficult. The finangia]jviabi]ity~of'fhe
: cdmpany.is of prime importanﬁé, therefore in the case of privately held
companies, consideration must be given to the companies’ ability to
: generate‘funds ta serv{ce débt,'prinde for dividend payments and to
finance a portion.of the capital growth. This type of fihah¢1a1'

viabiiity is required to ensure a reasonable cost for both debt'apd

equity capital. The return must also be established at .a rate equal to,ﬁ

_.qr'slighfly aboye, the rate obtainable for investments of equal risk.
| When setting the :allowable fate of return on equity capftal
the regulator must have know]edge as to the carrier's future cap1ta1
requ1rements so as to be ab]e to evaluate the financial 1mpact of
-additional service dgmands which he may impose on the carrier. In most

cases the rate of return on”equity'relafes directly to ghe cafrier's

\
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‘ability to attract new capital. If large amounts ofefapital are
required, am 1ncrease in rates may be necessary to attract that cap1ta1
It is the level of part1c1pat1on by the 1ntervenor which has
prompted many of the changes in the regulatory process that have taken
p]ace over the last couple of decades. During the ma39r1ty of years
- over which the industry and regulatory procedures were evolving, there.
was relatively little interaction in public hearings, which were
required by most regulatory agenc1es when changes to price levels or
servxces were be1ng requested. This was due, in part, to infrequent
' requests for change and the greater respect or finality with which
government dictates were accepted by consumers .
~In the late 1960 s and early 1970's, special interest groups
began'to participate as intervenors in order to promote the1r particular
interests in ;he communication 1ndustry. They en11sted other bus1ness
enterpr1ses who would a]so stand to benefit from the adopt1on of the1r

3

' ‘position, to participate in the hearings. This type of action started

with_the Carterfone (3) intervention in the'United States. The -

resulting approval by the Federal Communications Commission (Fcc) for
interconnection, and the assoc1ated pub11c1ty, prompted further act1ons
of th1s type Applications for terminal 1nterconnect1on as’; represented
" by Carterfone examp1e were fo]]owed by an application to operate
transm1ss1on fac1]it1es for part1cu]ar services such as data
transmwss1on. The first action of th1s sort was 1n1t1ated by Data
Transmission Company (Datran) in November 1969 with the FCC sett1ng down
a favorable rulipng on June 3, 1971 Datran was fo110wed into the field

(3) Bruce M. Owen and Ronald Braeutic am, The Re u]at1on Game (Cambr1dge;
Mass. : Ba]11nger Pub]1sh1ng Co any, > PP.
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by MCI Telecommunications Corporation (MCI) who, fnstead of providing
data Eﬁpabi]ity on a digital network, provided;for data and voice
service% on-n conventfona] ané1og faci]i%y. Tnis group of carriers were
referred to as specialized common carriers (SCC'sf.

The next group identified and accepted into the competi*ive
communications scenario by the Federal Communications Comm1ss1on were
the Value Added Network Carriers (VAN s). This group leases facilities

from the common carriers on a bulk basis and re-sells them in customized

cbnfiguration to their customers. This procedure is in direct conflict

witn the leasing terms contained in the tariffs of most TCTS mehbers,

which proh1b1ts the resa]e of leased fac111t1es.

The pub11C1ty associated with these actions jin the Un1ted

AStateS has prompted similar participation in Canadian regulatory

1

pnocedures’ Although'Canadian procedures allow for intervention:by
1nterested and involved part1es the common carriers are not required to
advert1se upcoming app]1cat1ons to the extent of the1r American

counterparts, part1qgaar1y when 1t-1nvo]ves-app]1cat1on for the

. introduction or pricing of new services. In spite of lower advertising

requ1rements, 1ntervent1on by a]] types of consumers has grown‘> aided in.

part by 1ncreased awareness- as a résu]t of better commun1cat1ons, and

. the growth in consumer1sm‘wh1ch-has f1our1shedpunder pers1stent and

growing inf?atidn,

The regulatory hearing, including intervention, provides a very
vafdable forum for the interchange of ideas between the involved |
partieg. Thj§ provides invainable assistance to the regulator in
achieving the ultimate objh;tive of more effective regn]ation. It

allows the utility to explain, clarify and present its position as to
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the need for its request, while at theAsame time receive input from the
users as to the probable effect on them, of the propcsed change. The
- utility also has the opportdnitylto ohtain feedback from the consumers
and regulators as to the degree of acceptance or rejection of their
proposal. ‘The consumers have the opportunity to present their case )
| while at the same time question in detail the uti1it} and the regulator | /)7’
as to why particular courses of acticn are being followed. The |
regulator has the concerned parties available for further quest1on1ng as
to purpose and 1ntent of tﬁe app]xcat1on and’ intervention. The
politician, though usua]]y not d1rect1y involved, has an exceljwnt
opportun1ty to evaluate the inputs and questions and obtain a reasonably
true assessment of ‘the effect1veness ot eX1st1ng policy with
identification of the corresponding weaknesses and poss1b1e courses of
action required to rectify same. = L oo

The level of 1ntervention‘has grown and'ni11 rise even further
with increased‘acceptance and applicatibn of the recently jintroduted
policy whereby a‘portibn of the intervenor ‘costs are assessed to the
app11cant in re]att&n to the effect1veness and beneficial effect of the
intervention. If, ‘in the opinion of " the regu]atory body, the
| 1ntervention is totally self serv1ng in 1ntent or presentation, or of
such poor quality that no benefits accrue to the genera] pub11c or to
: those involved in the hearing, all costs w111 be borne by the
1ntervenor. The port1on of the 1ntervenors cost assessed to the
app11cant will be direct]y related to the quality and - app11cab111ty of
the 1ntervent1on as evaluated by the regulator. This w111 be of
particu]ar importance to consumer groups who don't have. access to. the

funds requ1red to avail themselves of the expertise necessary to make a.
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: meaningfui contribution These groups .will be restricted to expressing
their opinion as to the short range effect on them of the applicants' i .
proposed change‘to the tariffs or levels of service. | i «

'To this’pojnt it wou1d appear that regu]ationnfn Canada is a :
reasonably effective mechanism for protecting the consumer from
predatory pricing techniques or poor service being. offered by supp]iers’
operating 1n a non- compet1t1ve env1ronment In spftel;EZ:antenance of -
a reasonable 1eve1 of service in the past, there are thre— major
problems faced by the 1ndustry which, unless tHey are resolved, prec]ude
responsive and effective regu]at1on These pcoblens are:

1. Jurisdictiona? d1sputes between Federa1 and Prd?incia]
‘Governments over contro] over the various aspects of
_ communications. : - , | «,
..2.  Lack of a comprehensive policy out]ining the |
| respons1b1]ities of the various part1c1pants in the
connun1cations 1ndustry. A
3. The system of accounts, maintained by the carr1ers, which
- ‘ prevents any meaningful ana]yses, primar11y in the area of
causa]]y re]at1ng costs to serv1ces. ‘

_ The Jurisdi!kiona] prob]em is the most d1ff1cu1t to resolve in
that it cannot be dealt with 1 isolation. The Federa] Provincial '
confdict has beenﬂon;oing since confederat1on and encompasses v1rtua11y
" every aspect of- the contro] of commerce and 11fe in Canada, and there
appears to be a great: re1uctance among. po11t1cians to 1so1ate and

resolve any one-issue for fear of losing barga1n1ng position on another

issue.
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“In focusing on communications, the major disputes are control
over licensing'and provisioning for qﬁgle television (6ATV) and cbntroi
over igperprovihcia]ffraffic. The cable television prdb]gm is one of
Qefinition, the hedéra]‘Government classifies cab]elteievision as a
broadcast éhtehprise while the provincial governments maintain it is non
broadcast because the signals are transported by the cable End ar; not
.a]loweq %o cross jurisdictional boundaries indi§criminate1y. The ’
control over CATV allows the governing body to-rule on content and the
mahher of provisioning. The importance of these.;ssues varies between
provinces. For éome provihces the issue is econdmic, for others it is a
7ch1turai m&tter,.dea]ing with control of confent, and for all it is part
-of the federa]-proVincia] power strugg]e.‘ - ‘ ®
| T The second Jurisdictiona1 1ssue appears more easily resolvable
ﬂn that the intent of the enabling legislation ‘is clearer and becauyse a
similar example exists; in a resolved form, in the United States.
Intersfate traffic in the United States falls under Federal
jurisdiétion, Federal Communication Commission (FCC), while intrastate

-

J 'is_under the cohto]’of the State heguTatdry"agency
} To this time, .no regulatory agency in Eanada has taken direct
?ebpon51b111ty for establishing inter-jurisdictionai rates, although in
‘ Ihﬁ federal ]egis]ation it is reasonab]y clear, that the CRTC has such
e <t authority and, in fact, they ‘appear to be. mov1ng in that direction. Up
_,until now‘the rates as such have not been regulated, but the resulting

revenues have been included in thé calcuiation .of a]lowah]e returns of
~ each regional carrier as estab]ished by the governing regu]atony B

agencies.
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The CRTC in recent hearings involving Bell and BC Tel have
reqdested ihformaggon which.will enable them to reggl:te the toll rates
associated with TCTS éctivity. As mentioned in Chapter 1, TCTS is not a
1egé] entity, but through its fégu]atory'responsibi]ities the CRTC has

! , i ~
expressed interest in reviewfng the procedures by which revenues earned

‘through TCTS activities are distributed to the member companies under

iis jurisdiction. ‘ _ ' %}5

The proVincia] regulatory agencies have all expressed a degree °

of reluctance in acceding to the CRTC{s desire to‘ﬁohtrol
interprovincial toll ratesf <4) This reluctance has been expressed in
" even more direct terms by the government§ of the prairie provinces,
which own the major common carrie S'within their boundaries. This is

partiéﬁﬂaF1y true of A]bq.fa.which has initiatec suit, aimed at

preventing the CRTC from using or making public, data on the operations

of Alberta Government Telephones, which the. CRTC obtained from TCTS by
mgans 6f a subpoena 6rigi?ated fn a Be]l‘Canadé rate heariﬁg iﬁfMarch
1980. This type of informatioh is Becessary if the CRTC is to determine
the amount of revenue Bell Canada or BC Tel should receive from their
in?olvement in TCTS activities. - ‘
Partially as a result of the Jurisdictional disputes coupied

" with the Federal Governments reluctance to come to grips with the

problem, there is an obvious lack of.a clear communi

prevents the establishment of detailed guidelines for\the development .of

(4) This disagrees w1th.the‘positidn of the agency preceeding the CRTC -

as expressed in Hartle‘s Regulation of Communications in Canada.
Douglas G. Hartle, “The Regulation of Communications in Canada,”
Government Requlation, A Series of Papers Edited by the Ontario

oronto: 1978), p. 193.

mlicy which
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the communications industry in Canada. The communications industry in

this sense must, by necessity, include the cable television 1ndustry,
data process1ng 1ndustry and - the commun1cat1ons equ1pment manufactur1ng
industry. The interdependent nature-of these activities precludes the

establishment of policy to govern this segment of the economy without

s
s

due .consideration being given to the effects on all involved.
This lack of Policy and the associated guidelines affect

order]y development 1n all areas, 1nc10d1ng regulation, with the

- probable resu]t that a Canadian industry which is competitive on an

international scale, w1]1 e1ther lose its competitive position or be,

forced into moving its base of operations to an environment more

conducive to growth Northern Te]ecommun1cat1ons has undertaken most of

_its recent manufactur1ng growth in the Un1ted Sates and, if 1t was not

43

for its close f1nanc1a1 and operat1ona1 ties with Bell.Canada, a higher |

percentage of 1ts operation wou]d probab]y be n the Un1ted States.‘

T The provisioning and deve]opment segments are also being

st1fled by the Jack of direction, in that in such a capital intensive
industry few enterpr1ses are going to make a maJor comm1tment without
know1ng the. rules of theigame

, The fina] area of maJor concern to the regu]ators is the1r
inability to effectively assess a company s performance. -The primary -
source of this prob]em is the archa1c system of accOunts which has grown
up w1th the 1ndustry H1thout the ab111ty to realistically determine
operatvng eff1c1ency, 1t is difficult to assess the necessity of maJor
1nvestments wh1ch increase the rate base, or eva]uate the operat1ng

B
effectiveness of the conpany'w1thout, ‘

u .
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-ka) .makfngfnnmerousra]]ocation assumptions which render-tne°
ca]cuiations virtually meanfﬁgless; and .
b) getting involved in detailed analysis of the day to day
operation of the company which would with a high degree of

!

| probability, prove to be cost 1neffect1ve
The estt1ng accounting systemla1so makes it difficult for the
regu]ator to relate costs to services on a causal basis. Adm1n1strat1on
| of the pr1c1ng concepts d1scussed in the following chapter would be much
more mean1ngfu] and realistic if the effect of thejr app11cat1on could
be more‘accurately assessed. | _ ", |
Ip the hearings'on Hi—Lo_rates which AT & T attempted to {a
introduce in.response to competition by MCI, the FCC ru]ed 1n an interim
decision, handed down ‘January 16, 1976,‘that the rates be rejected on
the basis that‘the accounting ev?dence required to support app]ication.
' of the rates was not read11y ava11ab1e in either Bell's system of .
acounts or the working papers presented (5)
Pos1tive steps are now being taken by the regu]ators in both .
Canada and United States to have the operating compan1es 1ntroduce a
system of accounts which allows for allocation of costs on a causal
basis as relate to services prov1ded The FCC has deve]oped a-system of
s speC1f1c account categories, wh11e the CRTC is deve]oping guidelines.
There is no doubt that imp]ementation of either recommendation will
. ~-°prove -very cost1y but shou]d resu]t in 1mproved regu]at1on, more

effective management of the>comp1y1ng compan1es, and more mean1ngfu1

regu]atory 1nterven;ion by interested groups

{5) Owen and Braéutigam, op. cit., pp. 228-229

?
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o L CHAPT‘RV
PRICING POLICIES of TELEPHONE COMPANIES

The pricing po]icies"emp)oyed bwahe various telephone '

companies in Northern America are not rigid but they do contain a few

bas1c concepts w?;dh are app11ed 1n a re1at1ve]y consistent manner.

These concepts were developed over the years by the operat1ng companies

in conjunct1on with the regulators, for app11cation in a monopo11st1c

~ environment. The ba51c concepts (1) of "value of service", rate

-

(-2

.the absolute valué of the service provided is 1mﬁ§§3;ble, and that at

averaging and cross- subs1d1zat1on are not unique to the telephone

industry, but are norma]]y utilized, in varying degrees, in the pricing

| of most services offered by utilities. In many instances, though not .

P}

with the same degree of_cons%steney, they are used by fimms outside the

' ut111ty f1e1d ' . S g .

The "value of service" concept stipu]ateslthat the price paid
for var1ous serv1ces, primarily bas1c, is dependent not on the cost of
prov1d1ng that part1cu]ar service, but on the benef1ts rece1ved by the
customer as evaluated by “the te1ephone company. ~Since’ dgterm1nat1on of

o]

the very best only a subjective estimate of the relative value is at all -

~discernab1e, 1mp1ementat1on of this concept relies primarily on

3

»

exper1ence and historica] data, rather than rigorous app]icat1on of any) '

L)

economic theory.

The e11m1nat1on of pr1c1ng tr1als by the regu]ators prevents -

_the der1vat1on of rea]1st1c pr1ce e]astic1ty measures which cou]d be a -

o

(1) Charles’ H.. Gar1ty, "Value of Service Pricing and Deve1opment of. Rate

Schedules®, Alberta Government Telephones Evidence in Chief for Rate
Hearing Before the Public UtiTities Board of Alberta (Calgary: 1977).
. : e s ' . ‘
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very;usefulftool in establishing f&1r and reaéonable 6riées wfthout
empirical knowledge of the price levels at which 1dent1f1ab1e groups of
consumers would obtain nhre ut111t§'from other forms of commun1cat1on,
or other groups would consider telephone serv1ce prohib1t1ve, the
determ1nat1on of what point the common carr1er shou]d introduce Q
alternate forms of pricing for basic services becomes very comp]1cated

Boyd L. Ne]son, in his study titled "Problems in the Analysis

of Te]ecommunvcat1ons Demand", - (2) considered various methods, models
and econometr1c-stud1es and conc1uded anything short of a well designed -

. trial would yield 11tt1e 3n the way of significant data He attr1buted

the problem to a lack of appropr1ate data and the 1nterdependency of the
causal factors associated the variables 1nvo]ved The d1ff1cu1t1es he

discussed should- have eased somewhat since the art1c1e was wr1tten in

. 1976 due to improved study procedures and the avai]ab111ty of data, on

ca111ng patterns, from the more advanced switch1ng machines now in

o
SEY‘V‘I ce.

Rate averaging is the app]icat1on of a single rate or tariff%y

. for the prov1sion of a part1cu1ar service, 1ndependent of the costs

1ncurred in pro{jd1ng that serv1ce in a specific jnstance or locat1on.

Rate averdging takes place within the confines of a sing]e service and

-

“is app]ied pr1mar11y to basic serv1ces, both local and to]] and to a

Q

lesser degree in competitive serV1ces where rates are more dependent ‘on.
: >
causa] costs.

<}) Boyd L. Ne]son, “Analysis of Te]ecommunicat1ons Demand" New

Dimensions in Public Utilit Pricing, ed. Harry M. Irebin (East’
'[angigg Michigan State Un1versity§bub11c Utilities Stud1es, 1976),

p.
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- ‘ Use of the rate averaging concept e11m1nates many - problems. and

costs assoc1ated'w1th the development and app11cat1on of many rates to’

' . the variety'of‘services offered‘by the telephone company.- It introduces'

o the problems associated with justifying higher rates in the more

| . accessable and Jess cost]y service areas and . increased pressures by .~ .

would be compet1tors for entry lnto commun1cat1ons in these same areas.
Crossfsubsid1zatlon is the use of excess revenue from one

service‘orfsrea of‘operation to subsidize the°eost of providing service

to another geographic area or customer in a particular service

. c]assification.o .

.- . ’ 4 e

" » These bas1c pr1c1ng concepts are app]1ed in a reasonably

- un1form manner in the areas served by TELTS members and were 1ntroduced
. 1nto the price sett1ng procedures v1rtu Ny’ w1th the advent of operat1ng

& ' telephone compan1es. ~A]though the commu 1 tﬁons industry has

exper1en¢ed extraord1nary*tefhn1ca1 changes ince‘that time, the reasons

support1ng utilization of these conce ts - are st111 va11d and have bden
1eg1t1m12ed and even encouraged through ratefapprova] by(regu]atory ‘

agencies. . - ' i o - : .
. ! - . . . e

°

i These concepts are applied in concert with the dictates of the
constraints assoc1ated with the prov1sion1ng and operat1on of the
, switched network One economic constra1nt evident in exchange areas

which d1ffers from most provis1on1ng processes 1s absence of the norma]

e
: =
ST R Gt 3 e nimitat st e v L

- ' reduct1on in un1t costs usually assoc1ated with an 1ncrease in the U ]
number of un1ts prov1ded Unlike the power or. natura] gas ut111t1es ‘
4 where customers are served from main trunks with passive connect1ons to'

~the network, each new telephone customer must be provided with the means '

to access or:be accessed by-every other customer. iThis is accomplished

- g ) 7
£

oo T
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- being provided. Th1s allows for some savings but mosf‘econom1es R Cw~LA

’techno1ogy wh1ch has resululd 1n substant1a] 1mprovements in re11ab111ty

channe]1z1ng costs will start to move upward once more.

T . o e et i
f

by providing switchﬁnodmachines to supply the interacting capability and

a pair of cdpper wires. from the switching office to the customers

premises to provide access to the switching machine. - Switehing machines

are not provided with an un11m1ted number of paths but are engineered to . ;
only block a certain numh;r of ca1]s in a hundred during the busy hour

of the busiest day during the year, depending on the level of serv1ce .

Tna

-associated w1th sca]e are derived from operation of, rather than

~t

" provisioning of the network.

There .are economies of scale assoc1ated w1th both the operat1on‘ .
apd prov1s1on1ng of toll facilities. These economies, measured in costs
peﬁic1rcu1t mile, are normally associated with long accessab]e routes
which’have'the larger cross sections. These economies have been/further

enhanced in recent years with the'rapid advanées in'solid state

and reductions in the do]]ar cost per channel of mu1t1p1ex and rad1o

equ1pment. Although techno]ogy has proven to be an able foe for

t

1nf1at1on over the past ten years, recent 1nd1cat1ons are that

a

v

Starting from this point, a picture of the re]at1ve costs of

' provision1ng and operat1ng of a telephone network begin to appéar. The
cost of prov1d1ng ‘.ra] serv1ce, even with 4 party service on car§1er

’ der1ved paJrs is very expensive. The prov1s1on1ng of exchange serv1ce

in sma]] remote centers with high start up costs and relatively h1gh

'ma1nta1nance costs would be ‘hard to Justify econom1ca11y,‘on a stand

alone basis. * The provisioning of tol1 faci]ities, with small cross

| sections, into these remote areas may a]so‘be uneconomic. DSm‘tchirfg
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centers the sizeyof hed Deer or Medicine Hat with two to four 10,000
line units'hodsed in one bui]ding with theﬁasscciated toll switch, and
where the outside p]ant loops do not exceed the % to 5 mi]e_optima1 |
design length, shbuld.prove to be the most econcmjca1,from the
combination of prqvisioning and operating costs. The inter offtce
trunking costs for large multi-office cities Tike Calgary and Edmonton

tend to invert again the economies associated with large scale
v . o/

) operations. In this portion of the discussion no consideration has been-

given to ahe effect of combining digital switching machines and digitaT
transmission facilities for the provision ef inter-dffice trunking.
Implementatipn of -this recent technological advance should prbvide for
reduCtions'dn interoffice trunking costs.

) Considerihg the preceding discussion, we may now begin to

4:ana1yse the app1ication of the basic pricing concepts and the effect

this has had bn”the-development of the network} We will also look at
!

' the impact these po11c1es have had in creating the demand for 1ncreased

. compet1t1on 1n commun1cat1on, which the telephone compan1es and

regu]ators are ‘experiencing all across Canada- and the United States.

These basic concepts, as previous]yfmentioned have been

,'app11ed w1th d high degree of consistency in both the Unites States and .

Canada. The basic concepts have been 1ncorporated into the pric1ng

proposa]s made by the te]ephone companles and 1eg1t1m1zed through

approva] of the rate structure by the regu]atory agenc1es The support

~of the regulatory agencies was part1a1]y _prompted by the desire on the

part of the po]1t1c1ans to attain “un1versa1 penetrat1on," which means

. that every citizen has ready access to a te]ephone capable of prov1d1ng

[y
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reliable service. An affordable price’ structure for basic service has

been accepted as a realistic tool for achieving this objective.

Universal penetration has been presented as both a beneficiq{ ”\\

social.,and economi¢ objective. The economic benefit refers to the ‘

o —1

provisioning and servicing efficiencies available to the telephone

v

company when everyone in .an area contracts for telephone service. The

'aspect of economic benefit may be extended to include the expended

consumer market available to business operations, and cou]d be

i)

cons1dered as part1a1 Justif1cat1on for higher business rates. The

social benefit refers to service being available in all reg1onszand at

~ 4

~reasdnab1e rates:/_Ihj;/prOmotesideve]opment in.remote'ereas and

,,,,,

'1ncomes.- The Le1ephone allows these peop]e to have access to aSS1stance

in emergent-situations. The latter is'particularly true of the aged or

infirm who/ﬁ?ve ajone and rely on the telephone for access to social

SEY‘V'ICES.

~The following. is a po1nt summary of how these basic concepts

~ affect the pr1c1ng strategy (3)

1. . The va]ue of the service 1ncreases in proportion tq the‘ -
| number of telephones. accessible. ' |
2.-- Business service has a greater v§1ue~thaﬁ/}e§identja1
sérvice. | a | vh - -
3. Long distance~ca11s‘origineted during bﬁsiness hours shall

jbe'assesseq;the.highest tariff.

o

[

(3} éarity, og.'cit;
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Based on the:premise of universal penetration, residential
service shall be the first service to receive the benefits
of cross subsnd1zat1on.

A1l non- bas1c serv1ces sha]] contribute to“the net income

. of the te]ephone company " These serv1ces cannot be pr1ced'

‘below the ‘marginal costs incurred in prov1d1ng the servwce.

Once a telephone company has received the approva]vfrom its

regulator to increase ité rate of return, it must then determine the

rate increase necessary for each service to'génerate required revenue.

[y

The rate section then proceeds as follows, based on experience and

historical data.

1.

v

The first area to»bercons%dered is that of non-basic
services. This'covers terminal devices such as
extens1ons, PABX's, spec1alized data offerings, bulk to]]
packagg& and private line serV1ces. These are serv1ces

wh1ch _from the customers po1nt of v1ew,\are d1scret1onary

‘or are primarily business oriented.

- Toll services are then considered from the point of view

of total net revenue..nRates‘may be .raised or lowered in
an attembt to generate nore_revenue. ‘Any traffic which
can be~generated'in.off‘peak.hours makes annigh margina1
contr1bution to net revenue, as long as it is not traffic
which has been d1sp1aced from the higher tariff periods.
Service ;a]]s.navehtended in recent years to be priced

c]oser to actual costeae This is the result of two

'separate developments:

51




(a) Rapidly increasing labour costs which must be
reflected in the one'time'service charge. |

(b) The customer has been offered an a]ternative in the
phone stores nhereby‘trips to the_customer location
are eliminated, with the result that

q;{; connect- disconnect charges are substantially reduced

‘43 Increases -are con51dered for the basic exchange serv1ce,

‘business first and re51dentia1 as a last resort.

_ “The fundamental pr1c1ng strategy is to increase the cost of
discretionary and bu51ness offerings first, and then 1f ‘more revenue is
. required to proceed to the basic services, w1th increases to the
standard residential service being avoided if at all p0551b1e. ,,"

| This strategy is ‘not new and has been in effect since the
, founding of the te]ephone 1ndustry Without the benefit of traffic
"studies to determine the relative usage of centra1 office equipment by a
“typical buSiness or residentia1 customer, the -rates quoted at the turn
| of the century to buSiness customers for ba51ca]1y the same service were

anywhere from 14%: to 100% higher than the resxdentiai.rate.‘ This is
consistent with the price eﬂasticity expected with business as opposed
to re51dent1a1 service. Without the benefit of empirical data we wou1d
expect that bu51ne55 service would have a lower price e1ast1c1ty than
're51dent1ai serv1ce ‘ ‘

The result of this pric1ng policy, as utilizied by the
telephone companies, and 1nterpretation of social need and its.
app]ication by the regu]atory agencies across Canada, has resulted in-
lsignificant variations in the pricing structure. The matrices on pages

=
54 and 55 give the prices for a few standard services and the percentage’
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of ‘each companies‘revenue derived from toll related services. This Ts
particuTarTy-true of the prairie te]ephone companies. ' These matricesv
ralong with. the graph on page 56 provide an 1nd1cation of the tendency to
depend on toll revenue for a Targe portion of total revenue, in spite of
the fact that 1nvestment is heav11y weighted in favour of exchange pTant
This s1tuat1on has developed over the years through the |
comb1ned action of the telephone companies, the regu]ators and
advancements in technoTogy, which until now have allowed for 1mproved
cost effect1veness in the prov1sion1ng and mawntenance of toTT : _ ‘ <
facilities in spite of rampant inflation. Of the three, only the effect
| of" techno]ogy has been truTy positive. Both the reguTators and the ]
-teTephone companies have tended to avoid the issue of relating rates to
.costs They have found it easier and more po]1t1ca11y exped1ent to S .
increase’ the rates on d1scret1onary and bus1ness services rather than
estab]ish a poTicy which ‘would recogn1ze the true cost of res1dent1a1
exchange serV1 e, establish a reaT1st1c pr1ce, and work towards that
| ‘object1ve through a ser1es of rate increases. »
. The fact that the port1ons of the tol] revenue are used to
| support local serv1ces should not be an issue, in that the local network
is used to generate the toT] traffic and the design parameters for the o j
TocaT network are made’ more stringent to satisfy the transmission § N : >5
.requirements of the to11 network. The quest1on of cross- subS1dizat1on ‘
V1s one of degree and a lack of effort on the part of the comnon carr1er
to identify the causal costs to the regu]ator Costs cou]d be aTTocated

on the bas1s of traff1c ‘usage and the 1ncrementa1 costs of upgrading the

design cr1teria
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TABLE 3 .
- " TOLL RATES (1978) =
TOLL MESSAGE RATES ,
3 MINUTE DDD CALL 8 A.M.-6 P.M. | - DISCOUNT | w5
- - ‘ 1w =~ ¥
EACH ADDITIONAL MINUTE PERCENTAGE ;«.52
S
, ScE3=5/588
e 8 & Sfu8Zw |38y
{'83 :.‘d”a '78 At\l“g su—n‘wué‘z‘”g:'
G I ez |=% co5Ea% Iz
. mE |®= | ~E |=E |ss logniche
AGT - - .84 | 1.20 1.56 1.74 35 60 65.8
- .28 | .40 | .52 .58 |
BELL .82 | 1.09 1.21 | 1.30 | 35 60 46.2
CANADA' ' .25 34 | .38 | .4l
BC TEL .84 1.41 1.68 | .1.80 35 | 60 5}.9
- I .56 .60
Mrs - . | .60 | .84 | 1.02 1.08 | 35 | s0 60.7
_ .20 28 | .34 o .36 _ |
MT& T = |1.11 1.47 1.77 | 1.98 | 30 | . 60 54.6
“ .37 .49 .59 66 | |
: | ® X%
TcTS | .91 1.28 | 1.59 | 1.79 5 50
| | .28 .41 | .53 .59 | 3 7
itL::SI: BELL | 5 | .80 | .82 | .4 - e -
CoRpaaNE 16 | .20 .22 .24 |
K T . . v ; -
il | e | .9 | 110 | 115 B SR SRUE
. PACIFIC N.W. | .87 997 | 1.02 108 5 | g '
BELL WASHINGTON .24. | .28 | .29 | .31 .
:W. BELL .85 [ 1.03 | .1.09 L12 | 0 [ 6o
ORTH DAKOTA-_| .24 .29 31 [ .32 |
NOTE: “Mileage \ands apply to AGI. Rates for other companies were fitted o
into these bands. ’ - ' - ”\ ]

* .Top figure represents the fate for a one minute DDD call andy
bottom figure represents the rate for each additional minute.

e B
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TABLE 4
EXCHANGE RATES
o | __EXCHANGE RATES
NMBER OF STATIONS | s000- - 100,000 - 500,000 |
UPPER LIMIT . - %
' \
c = - =
o b o T " b
) n = (7] | = v =
, - 3 & ] 2 3
- [TELEPHONE - " ™ P g w >
. |COMPANY | a8 & @ & a &
AGT o 10.65 | 5.25 | 15.90 | 6.10 | 17.15 | 6.60
) . - &
BELL . . ) - | |
. 2.30 | 5.55 | 21.0 7.15 | 25.10% 7.80%
CANADA ' ,1- S : > .
BC TEL |-12.75 | 6.05 | 17.70 | 7.25 | 21.70 | 8.05
TS 7.85 | 4.30 | 11.15% | 5.15% | 15.95¢| 6.15 :
PT T '18.55 | 8.95 | 28.85# | 9.95¢ | 28.85 | 9.95
ILLINOIS BELL . f 1 ‘ _
TEL PHONE 15.35 | 6.40 | 16.35 | .6.70 | 21.35 | 8.20 |-
COMPANY - S 20
SOUTHERN.BELL . | T T , -
TELEPHONE & 14:40 | 7.25 | 26.00 -| 9.45 | 31.25 |11.30° '
TELEG GEORGIA . o R S j
| | D !
PACIFIC N.W. ’ T o
9.80 . 17.1 6.
BELL WASHINGTON 8 1 5.00 1500 /m95 i
NN, BELL 520 | 0.00% | 10.00% | 23.65 8.25 :
oRTH DAKOTA 15.20 | 7.60 | 20.00 10.00% | 23.65 | 8.2 | L

* Top 6f companies band coincides with upper Hmit.

# Companies.highestaratevéiga}

* Rates obtained frog the companies' 1978 rate guide.

Exchange rate is the amount paid for use_of the local switched network
and one basic telephone set for-a one month perijod. - )
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for 93 percent of the te]ecommunleat“

This is- not to say that universal pgnetration is not a

desirable objective, but rather the true costs of providing a service

L3

should be jdentified 1n order thatqthe Jevel of cross- subsmd1zat1on may > .

_be made known. Th1s situation has been to]erated by the business

estab11shment pr1mar11y because. the CUS 3

2

B on t6 the consumer

and also. because prior to th1s dec1s n, g "‘ :dzrect compet1t1on

“ and other forms of

.
v

communicat1ons were not su1tab1e substitutes._ %;~ 5y
T e ) .9
It has been argued that cross subs1d1zat1on does not rea]]y

assist anyone in that the consumer is ultimately responsible for these

costs and'therefore nothing'is gained. ‘Thts argument may be rebutted by

!he fact that the telephone customer requ1r1ng that the rates be , =

'ma1nta1ned at ]ow levels, referred to as 1ife11ne rates in California,

"is not the consumer of most other serv1ces offered by the businesses

which are charged with the major1ty of the burden for cross-

subs1d1zat1on

"The'preceding discussion and the Tables on pages 54 and 55, and’ %i .

the graph on page 56, in’ sptte of th brev1ty of the sample,. begin to
give us a p1cture of the results of the pr1c1ng procddure and the -effect
on this of the operating environment for that particular company. |

- +Canadian companies tend to have lower exchange-rates and 'higher

is also interesting to

toll rates than their American counter parts.‘

. note the~re1ationship'betWeen the various intra-company rates.and the

Trans-Canada rates. The high toll rates of British Columbia Tel could

be a reflect1on on the high cost of the toll facilities "in the

~mountamous regions of British Columbia The: h1gh to#ﬁgand 1oca1 rates

of Maritime Te]ephone & Te1egraph probab]y reflect: geography, population

A
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distribution and the location of the province. —In Nova Scotia, the |
distance;, as determined by a system nhich tends tb reflect the'shorﬁest
distance between two pdints; on which tolls are calculated probably eoes
not reflect the lengths of cable and wire requireh to circumvent the
coves and inlets. The di;&”nces,betweén'centers are not Targe and
therefore high rate§ are reqnired to generate the required '
. 1ntra-prov1nc1a1 tolis. With only Newfoundland being'on the far side.of
Nova Scotia, the volumes of 'TCTS through traff1c are not Yarge, and
,herefore do not contribute s1gn1ficant1y to total revenues On the . .
exchange s1de, the numerous small towns and villages tend to 1ncrease
the service costs on a unit basis.

A major*factor in. the Tower rates of Manitoba Telephone System
. and hlberta Governmént Te]ephones is the preferred bcrrowing rates which
they both enjoy as resu]t of guarantees by their prov1nc1a1 governments; ‘
which eliminates theﬁneed for large prof1ts norma]]y requ1red to
' stimulate the inflow of capital. The rates of Manitoba Te]ephone Systemu
are probably 1ower than Alberta Government Te]ephone s for three
" reasons: ‘lower Cap1ta1 requ1rements assoc1ated with lower growth rates,
a more confined area of operation, and probab]y a higher degree of TCTS'
through toll traffic. . - 3 _

“We shall end this chapter on pricing by mak ing the fo1lowin§’//
general observat1ons with respect to the situation wh1ch has developed
through’ the application of the pricwng concepts. .

Universa] penetration has been obta1ned with the 1eve1 of bas1c

serV1ce in remote or front1er deve]opment areas v1rtua11y ‘

<

'«1ndustinguishab1e from that ava1]ab1e in the 1arger meé;opol1tan areas.

)

. ’ : oo 3 .
. > -
o
. i . L. .
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. business hours. The super normaI,prof1ts ‘which are generated by a . .

. substant1a1]y, part1cu1ar1y in Alberta, with the introduction of four

7 party buried service.

]

a
a

- The level of service ava11ab1e in rural areas has increased

‘)
o

It has been genera11y accepted that rates for res1dent1a]

3

1oca1 exchange service, do not cover. the cost of providing the service.

-~ This is. a]so true in many areas of the Un1ted States where the tariff

- for s1m11ar exchange serv1ces are substantially higher.  The reliance on

cross- subs1d1zat1on from revenues derived from toll. services and _

.bus1ness serv1ces, to make up the shortfa11 has been accepted by

regulators. . ' - )

7 The result of hav1ng to cross- subs1d1ze Tocal exthange rates
mth toll revenues, and, average the rates for toll service provided i))n
maaor to]l routes with the rates for to11 service provided on m}nor
routes, is the deve]opnent of toll rates which produce super normal

proftts on the major to1l routes.  The sdurce of these profits is more

'close1y def1ned through the app11cat1on of higher toll rates dur1ng

highly concentrated consumer group access1b1e through the construct1on

of a re]at1ve1y 1nexpensive fac111ty is an open 1nv1tat1on for
-competitors to request entry into the market and to gain support for

>such a request

Lo | Y 0
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S CHAPTR VI
TECHNOLOGY

8

i

The electronics industry, which includes as subsets the

-

T

' 'computer, communicat1ons, and broadcast 1ndustr1es, as well as 1arge 2

portions of the automat1on and control 1ndustr1es, has been one-of the °
most powerfu] agents of change in the standard and way of living in ‘ &y
modern‘western'societies The rate of change effected var1es as the |
tate of app11cat1on of the most recent deve]opments in e]ectron1c ' .
techno]ogy. The ability to store, process and transm1t~1nformat1on 1n'
all forms has %stabéjshed the basis for 1ncreased deve]opment rates 1n

pract1ca11y every f1e1d of human endeavor. This commun1cat1on

" capab11ity, communvcation in this 1nstance being‘used in its broadest S o

L4

~ sense, has been and sha]] be the, bas1s for social change as described by

Daniel Bell. (lz}a{/// L : e o B 'A‘v o B
“ . The s ch nge‘as'desérfbed by Daniel Bell details the. o

events. and changes 1n ciety as it moved frdm an industrial or materia1

/ Co

. based production mode, 1n wh1ch most effort was d1rected towards the

S

product1on of hard goods, to one. 1n wh1ch the maJor1ty of effort is

dlrected towards‘the_productIOn of seryices such as hea]th and welfare,

f"w&‘ V .'

education, recreatfon and finance. Thfs—partia] 1ist‘depfcts theﬁshfft
towards ‘the requirement for a larger information base than was‘Recessary .
for the productrgn of hard goods. (Jh1s informat1on or know]edg’ ‘
vhas been grow1ng for a number of ;ears, which s to be expected since ' _ :
*-you have.. an increasing number of qua]ified people bu11d1ng on an ever f" ", R
. : \Alé" R . o 7 : ’(‘ :
(1} Danfel Bé?) The Comin of thé‘Post Industr1a1 Soc1ety (New York: ‘
Basic npoks, Incorporagea, 19767 , - B '
’ L \ | .
"‘q . ’ K - 60 .: o o e v- %‘;J
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= ‘ 1cat1ons today has :bden the techno]og1ca1 advances made in the
' \:>‘ elec tron1cs industry/ . se advances have provided ‘the hardware for the

61

brozd:zﬁng'base. Daniel Bell referenced Fremon Rider's study (2) on the

YaleNdibrary, in which he pned1cted a doub]ing in s1ze every 16 years -
from 1831 through 1938. Using R1der#s Theory, the projected number of
vo]umes 1n 1938 was 2 600 000 whi]e the actua] count was 2,748, 000 ’
Stud1esﬂconducted in the United States 1nd1cated that from 1946 to 1964,

the popu]at1on bEtween the ages of

to 21 increased from 9.4 million
to 11.3 million yhi]e enroliment in po ecofd ry schools increased
from 2.1 million to 5 million. ..

. This increase in the production.andaneed for processing of
/‘ . » . .

. information provided b th the impetus and capability required for the

uterainddstry"and the re]ated‘technoiogical
advancements in the te]ecomnmn1cations 1ndustry " The common growth A
Character1stics of these closely re]ated industr1es are an indication of
the univegsality of the need for processing and dissemination of
1nformat1on and a ref1ection of their dependence on - common techno]ogy

The single most 1mportant factor responsible for the state of
W K.

deve]opment of the cmmnunication systems in p]ace today and promise even‘

a

mqre sophisticated and eff1c1ent systenm 4n the ne future Hardwire
et : ogy, for both switch1ng “ind transmission

'..,.‘1 T ? -
LT .w""k' g

have to be*phaséd'inoover;>he next twenty years, 1n order o allow for
1ncorporation oﬁdggzgmost reeent techno]ogica] enhancements and - »5é '

satisfaction of financ1a1 constraints..

»

; r_»-_‘» -.'.

(g) Ibid ’ pp. I22 128. ‘\géf MQ.'V : | . B , ”f;d;,,,

B T

s w04

n!pai:e. gut tota] repTacement of the exxst1ng systems will ,Jﬁﬁ?
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'»Even*more*important to thisustudy than the application of the. .

14
new haréuare has been the deve]opment of systems, based on the new

e]ectronic tecth1ogy. which has 1ncreased the demand for new

_qg 1t1es at reasonab]e/prvcdﬁ Ap‘henf?oned in Chapter@\
t of a c1rcu1t mltgfof transnnssion fac111t1es including '
mu]tjgjex‘haS‘been detreas1ng in. sgiie pf‘constant and s1gn1f1cant
1nf]$tion4» & L i*f?J“*-{;’f&'"vTV

S

The key e]ehent 1n th1s ftdhnolog1ca] advance has been the

deve]opment of the 1ntegrated‘c1rch1t in which d1screte e]ectrwca]

,) R

.uf;,oomponents,such as res1storss di'odes, transistors and capac1tors are

bui1t up on a’chip of si]icon .This is done-by means of photographic
..and etchzng techn1ques referred to as thin or thick film processes to

form comp lex circuits cons1st1ng of thousands of components set down in’

layers, whose thickness . 1s measured 1n microns nn a ch1p with an area

| ~ of less than’ 1 square centfmetre. - Through consistent emphas15'on

research and deve]opment in this area, the number of . components paekaged

N

: on a ch1p hds 1ncreased by a factor of 6 over the past 5 years. The

PN |
. :‘5 ) - ¥ . ) . Y
. . ) _ ) . .

n

'1mpetus for th1s type of deve]opment has come from the communfkagjons

'and computer 1ndustr1es, backed by government support

The government support 1s provided in order to ma1nta1n an ;

advantageous position 1n high techno]ogy, human resource based 1ndustry

'4 N

with world wide markets and”to assure the capab111ty of prov1d1ng the ‘o

most sophist1cated yeapon de11very systems for the military.
The benefits to be der1ved from 1ncreased packag1ng dens1t1es
are of pr1me 1mportahce‘to the comp?ter and,ogmmunicat1on 1ndustr1es

witg spin-offs tp other users. . The ma1n beneﬁnts are: -

e
) ~

: ~g ¢¥£es and the ability of bther éhtrepreneurs to provide .

62
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1) -‘Decreased costs per circuit;

2) Decreased distances between comoonents as measured 1n:
microns H‘;h a correspond1ng decrease - anal travel
t1me between components, as measured in nano seconds. -’
This results in decreased processing t1me which trans]ates
into high‘digita] sampling rates. . .

3) Increased reliability because of fewerecemponents; .

4) Lower power:reduirementsvresulting‘in lower cooling costs.

5)  Smaller equipmehthackages which_translate into less floor

| space and/or less wewght. | .
| The app11cat1on of this techno]oe§’1n the business env1ronment

has resu1ted in much more efficient methods of hand11ng and processing

v1hf6rmat1on. The automated office where a]] communwcat1ons,,word and

Vs

data process1ng and f111ng are in the e]ectron1c mode is.a rea11ty in

the form of*ttia] off1ces as des1gned and- produced by various

manufacturers.s,These manufacturers include such d1vers1f1ed and weTW‘v

funded companies, in both human and cap1ta1 resources, such as

‘ Intern&§1ona1 Business Mach1nes (IBM) and Xerox. " Automation need not be -

total beforé the requ1rement for 1ncreased data connmn1cations between
branch offices orqsupp]ier and consumers of a]1 k1nds of~serv1ces
including -data prOcessing, begins to place demands on the common '

carr1ers to pnov1de services not attannab]e on the ex1st1ng sw1tched>_

.

~-network

switch or to]l fac111ty Steg;by-step offices which ut11xze -‘updated

The ex1st1ng sw1tched network . 1s compr1sed of a11 types of

suitching offjces and carrier facilities which limit the speed and -

re11ab111ty of the data stream to that attajnable by the least capab]e

v —

.wj.u,,;g -
R

PR
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4

' versions of the mechanical switch tnvented by Strowager are‘stilljin
common use as class 5 offices. This type of switch is prone to the
£production of hits or electrical impulses on the line, which appear as
' bits of information in a data strean and arervery hard to detect as
errors at hfgh transnission rates. Thisg;imits locally switched data
S

e

N4 ~s«Qfferings to -speeds below 1200 baud ~-by-step sw1tches are in the
J £

-

N 'iff" roces® of be1ng eliminated from the toT] n twgrk. in Canada, but will
. ’ ggss‘probab1y remaln 1n use in sma]ler centers a§\§1ass 5 offices for the

/next 20 years.
_ The prev1ous]y ment1oned techn1ca1 adva ces have been more | ‘ 4
,~qu1ck1y 1ncorporated into transm1ss1on fac111t1es. M1n1atur1zat1on
,9', - first appeared in the form of reduced tube s1ze, th n moved on to
Ad1screte so]1d state components and then to integrat circuits The | ,x ‘ it;
‘hlater stage is the current state of the art and has be'n a key factor in i{lh
.system des1gn over the 1ast 15 years Over this per1od packaging
~ densitles and re11ab111ty have been great1y 1ncreased and has prompted
the teléphone 1ndustry to rediscover pu]se code modtilatio (PCM)
; PCM cons1sts of quant121ng an ana]og s1gnal, such as the human
. voice, 1nto a series of on/off d1gita1 gu1ses. The advanta‘e of this
method, over the trad1tiona1 methods of amplitude or frequen y '
modulation, 1ies in the abillty of  the s1gna] to be detected nd | . !_,/‘:
regenerated many t1mes without s1gn]f1cant djttort1on. The di 1ta1‘ '
sigpal,.at tfle point where ampiitfcation is-norma}]y’required,pi
detected and the pulses regenerated free trom the noisespicked up'on}the '
previous leg of transmission. When an amp]ftude or frequencyxnodulated‘\\ .
‘signal'reduires ahp]iftéation, the signal is‘relatiue1y weak and the ‘

. signa] to noise ratio is high. This results in.stgnal distortion as the




L T B~ L

anoise ts.amp1ified along with the'sfgnal. Even in the case wheref .
distortfon of the signal is relatively severe, it is rare when the
absence or presence of pulse in its original sequence cannot be detected
with sufficient accuracy to enable faultless reconstruction of the :
original message.- ' T

A h1gh degree of f1de11ty is not as 1mportanf %ﬁ?ﬁme

;r.f.w._‘,>' transmission of voice signals as it is in the transm1sswon of data,

?*y - since ‘the result of slight signal distortions are not d1scernab1e by the

C Sl yhuman ear. S1m11ar d1stort1ons in data transm1551ons are more cr1t1cal

Cn, e ‘
ISP T w1th the effect be1ng more pronounced at hwgher rates of transmission,
.;, :~-_‘,~:'f,‘... v;- . N L a El N ’I.W
AT B R
i el therefore use of d1g1ta1 transmission techn1ques is more benef1c1a1 to

- data users. These benefits are further enhanced by the elimination- of
_ signal convers1on.1eav1ng»and_fhter1ng the computer,-1n that the digital
oo signal is ilso;the language_of the computer; = o L. : ' ‘,
@ In summary the transmission-portion of the toli network;
: currently consists primari1y of ana]og multiplex and radio‘Systems
carried via m1crowave, coax1a] ‘cable and pa1red cab]e systems. D1g1ta1
. systems have been 1n'p1ace for the past ten years using "T" screen
, . pa1red cab]e as the transm1sswon med1a.5/These systems. referred to as
. #ﬂgi ¥ T-1 systems were ab1e :%xéaéry 24 vo1ce‘channels on two pairs of copper
. mre. One pair of copper ﬁ’used for c@ direction of transmsswn.
The fo]]owlng tab]e g1ves the var1ous‘§?y§m§ of d1g1ta1 :?nilers ahd th

B ;
assoc1ated channe] capacﬁfy and Tine b1t raée‘gn m11110ns*of b1ts per-

-—-¢D~—-~—-—-~«—--»-~J .

second (MBPS) and the Bell system des1gnat1onr MQQ; Qf the current

growth or replacemont transm1ss1on systems ut11ize d1g1ta1 techno]ogy

N 5
Py ' : oo : v Y
i #04 v ,
o
. O Ay



Level.. - . o .. Tl . T-Z e T-3 o T4

Number of Channels 24 . 967 672 4032

_ Line Bit Rate/Mega Bits" 1.544 : 5;312, 4 44.736 274.176‘
Designation - o [os-i DS-2° - DS-3 DS-4
: - One major problem faced by the de51gners of radio systems\7

the efficient use of the radio frequency spectrum _Part of this problem
lies in eliminating 1nterference between radio systems 'These
,restrictions do not app]y if the system 1s contained within a cabie or
wave guide but then. the constraints becqme economic. Copper cab]es or
wave guides become expen51ve over iong distances as opposed to free
51gnais in air or even space. One so]ution which is currentiyggeing
tested in many field trials, such as the one proposed by~A1berta
: Government Te]ephones, js the use of fibre optic cables.
The 1ight syskems appear to offer somé so]utions to thgz%
'probiems associated with operating radio systems 1n dense]y popu ated
v‘"areas where cross system 1nterference is - hig? and wide spectrums are
"required. Fibre systems are. being con51dered for 1nteroffice trunking "
, and'even locai distribution systems ‘in which a fibre optic cab]e is run |
1nto each re51dence for the purpose‘of supp]ying a wide variety of
switched serv1ces such as video signals, meter reading, a]arm .

distribution, remote surveii]ance telephone service and data processing -

,access. Digitai switches proposed for the late 1980's W111 use fibre -

-~ i .
~

optic technology. B ;;» . 3

—

7y A fibre optic communication system conSists of a means of
C converting e]ectrical signals into coherent ‘hghfi Currently 11ght
' em;tting diodes (LEDS® s) or injection 1aser diodes are used AN At the

»receiving end either a pin diode (PIN) or an ava]anche photo diode (PPD)
i . . :

/-



~mayebewused~to convert the-light-signal back into an electrical signal. ..

!

Also requ1red is the transm1ss1on media, after which the system 1s

named the optical f pre. This fibre is a thin strand of g]ass ¢lad

J_everyday application oz?the trial systems now under way.

w1th glass of a. d1fferent refract1ve 1ndex The diameter of the “inner
strand is 4n the .9 mn range wwth the c1add1ng being approx1mate1y?.2 mm
th1ck Pushed by r1s1ng copper costs nd the need for the broad ‘
spectrum capability, research has resu]ted in marked 1mprovement in a11
three maJor components over the last few years, br1ng1ng c1oser the

R

F The advantagé% aSSOC1ated with the progress made and expected
,m .

in transmlss1on systems goes for, naught if the switchxngzsystems are not

subject to equal advancement Though the timing o§?§;velopment hasp

d1ffered sw1tch1ng systems are now catching up from a techn1ca1 and

_ 'qperat1ng capabi]aty v1ew po1nt
- e

The previous 1y ment ioned Strowger switch, subject to

' .modifications and norma1 deyelopment by the“Various manufacturing

concerns, was - the backbone of the automatic step by step switch%ng

\systems in the te]ephone 1ndustry in North Amer1ca These sw1tch1ng'~

'_. systems are referred to as step by step (S X Sl because the customer

contro]]ed the Sw1tch1ng process by means of his d1a1 at each phase or

'step along the way. = As each digit was dialed the sw1tch stepped up to

" the des1red ]eve] and passed the customer to the next switch in the

“chain un!11 the talk path. was estab11shed through the switch

'un1ts, The contro] un1ts, cons1st1ng of markers, senders and registers,\

‘In. the early 1!50 s‘fommon contro] cross bar sw1tches were
introduced. The sw1tch1ng mechan1sm in these switches was a series of

switching matmxes or cross point array- operated by the comnon contro1 |

e
oy
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e | b
.. detetted the.request~for~service,hprovided dia1'tone,“accepted the =
d1g1ts determined the machine location of called subscriber, selected
and connected a talk path through the sw1tch and then dropped off the -
common or . shared equ1pmat to be avaﬂab]e to another customer When
- the -call was: comp]eted the on hook cond1tidh was detected and the talk.
path was disconnec?’d A]though the logic for the control equ1pment is
| herd W1red, switching was faster’ and generated less noise, resu1ting in
- 1mproved data transm1ss1on CERR o o : '(:)
‘ The next step was the 1ntroduct1on of computer contro]]ed '
‘sw1tch1ng machines in the late 1960 's and early 1970 s. - As an example _
A]berta Government Te]ephones 1nsta11ed its last major cross bar sw1tch
in 1970 and p]aced 1ts first computer control]ed machine 1nto serv1ce in
1971. Other than rep1acement of the hard wired logic w1th a computer,

Cin the common contro1 port1on there is not a vast difference in the _

fquamentaT operat1on of the switch. Sma]]er cross bar switches with

o~
Tt

s1m11ar 5perat1ng character1st1cs, were used 1n the Northern Telcom v *\\;__‘;

‘version whi]e other manufacturers used netwqus of reed re1ays to form

o~

'the cross point array.

3 ‘4‘

Though the’ fundamenta] operationfwas s1m11ar, to the hard wired
. Cross bar sw1tch there were advantages for the computer contro]led
" switch such as: - - - S B

a)  Less floor space required.a N

;bl' The machine constant]y mon1tored 1tse1f in an effort to
_ detect prob]ems before thex became service affectvng. |
c) .'Loop tests could be progrmnmed and carried out
B r'automat1ca11y, w1th pr1ntouts beiﬂ%’produced for fol]ow up;.
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~d) Offices could be left unattended with trouble printouts -

‘being sent to an attended office or trouble reporting
centre. “ -

e) " Office administration could be accomplished through
computer instructions without the™need for hard wirg
changes. ‘ | ' | .

f) Special services such.as call waiting, call forwarding and

IabbreViated dialing were made available, with-the_computer

controlled switch. o

[

-

The incorporatioh of the computer directiy into the hardware of

rg communications industry, and not simp]y as an administration or

accounting tool, is just beginning Spec1a112ed services such as

Datapac, the TCTS packet switchigg offering, use the computer as an

active component in setting up and labeliing the information packets and -
then routing thedlio their proper terminating switch. At the far end a

,computer 1dent1fies the customer to receive a particuiar data packet and

arranges that packet in ,proper seqd”hce with other packets for the same

"q.l

vcustomer and then routes the series of packets to the proper destination.

ﬁffﬁk’So far, this simpiified exp]anation has touched on three

’Adistinct types of switches that have a major item in common, that 1s the
vaqtyai switching is done by eiectromechanica] means and once the talk

" path is{estabiished through the switch, it is held for the duration of

the call. The next development in’ SWitching which is Just now beginning

to, make 1nroads into the communication field is the digital sw1tch.

This. is. the first truly electronic switch in that the switching

functipn is - performed uy eiectronic means. The key requirement in this

method of switching is that the signal be in a digita] format. This



heceisitetes_theigignq]_td be converted from an ahaiog to eudigital
signal, or the switch be connected to a digita] transmissidn,system

Without gett1ng into the detail _necessary to explain how the
sw1téh\operates, it shou1d be pointed out that for the first t1me the
customer is not ass'igned a ta]k path through the switch for the durat1on
of the call. He shares a transm1ss1on path through the sw1tch with
other ca]lers, with the 1nformat10n contawned in 8000 separate samples
taken every second for each call being electron1ca11y switched to the
proper output 1ocat1on The s1§ha1 is then converted to a- analog signa]
_or connected directly 1nto a dlg1ta1 transmission fac1]1ty.

We now have a switch that ‘is not on]y computer contro]]ed but

uses the same language as the computer and operates in a manner similar

to_that,of a computer accessing its data banks. hThe three major’ Y

componentss'of what could be bnvisioned as the.commuhication system of

the future, now use thefsame lahguage and-with very little effort in the '

.deve1opment ‘of interfaces and protoco1 the computers could

:automatwcaTIy dial up. other.computers, 1dent1f1edg§§ sources of input or

destination of output, for the purpose of exchanging information: If
all 11nks in the switched network were in the digital mode these
"exchanges cou]d take place at high speed w1thout the requ1rement for
.'1specia1 networks. ' ' | |
In conc]udmg this chapter on techno]ogy, thre’% observatwns |
shall be h1gh}1ghted for future reference.
1) The technology 1s 1n hand for. the estab11shment of a
| comp1ete1y d1gita] swi:

d network capab]e of hand1ing

vo1ce or high speed dat 0 nicat1ons with equal faci]jty.

s -

gé;..
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. 2
" each switching technology. has been subject to more rapid
pobsolescence than its predecessor, _The mach{nes are still
functional within their basic design eonstraints but
_ demands for new services and the need to reduce labor R
requirements hasten.the1r retirement. _ .
| DOMINANT . INSTALLED LINES (3)
3 TECHNOLOGY ~ 1974 1976 1978
- Step-by-Step , . 1920-1950 60.7 - 50.4 31.6
Comon Control Crossbar = 1950-1970 26.8 20.0  19.0
. Stored Program Controbl : 1&70-’1980 ' 12.5 25.6 49.4

ot & e e } . &*_"‘;’_‘4/.._“

Due to thegyrmffect of technological adVancement,‘

Digital Switches (Electronic) 1980- ?

o

< .

‘ This s1tuation if accompanled with h1gh growth rates,

tends to shorten the service 1ife of the machines.

Electronic technolegy will develop at even f&ster rates in

4 2

the future, due primqr11y to 1ts past success and Y,
St
increased demands for‘more and better sery1ce in the . *
';future. ‘ o L

_ (3) Installed for each type of equipment as a percent of the. tota] . :

insta]]ed in AGT for 1978.

~
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ﬁ’participants operating within the te]ecommunications env' onment The T

o,

CHAPTER VII'
MARKET

The te]ecommunications market is a subset of thexgommun1cations

market. It may be described as the transportation market for -

information. By allowing users to 1nterchange information in a a0

participatory mode, te]ecommunications becomes a substitute or

Y,

alternative to transportation of peop]e trave]iing for the sole purpose )

of exchanging information

t

]

The telecommunicéfibns markeét is a complex and volatile market

operating'in'an ever changing environment. The pressures'and probiems
i
originating within the market are equa1ed in magnitude and degree of

o~

difficulty on1y by the probiems introduced or compounded by the

b

, market is affected not on1y by the’ active participants wi hin the market.-

-

" what they are capabIz of doing or have“demonstrated a need for.

and env1ronment, but a1so by the would be or potentiai participants. '

Figure 6 gives a pictor]al representa;ion of the- market and 1ts

environment. Dialogue exists between all partic1pants ‘and is piaying an

ever increa51ng role in shaping the development of the market It has

[

almost reached the point where the market is being restructured on the
ba51s of what participants c1aim they can do or reguire, rather than "
i o i .
. . For the purpose of market definition the suppiiers of _
communication services are. the first three groups identified gn Chagter
I . Group 1 con51sts of ‘the CNCP consortium and Group 2 and 3 con51sts

of Bell. Canada ang/the remaining members of TCTS with the exception of

L 3 . .
,.’L_' Gy . . : . )sz," e

‘/'17|

P
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- | l _ . .
Telesat. In this“market ana]ysis, Groups 2 and 3 w111 be con51dered as_
one group Groups 1, 2 .and 3 form the, major portion of the common ‘ K 4
carriers in the diagram .on Figure 6. ’ , - N

i As discussed in Chapter I on° prob]em definition, the connkui e
carriers 'in this discussion are CNCP and Bell Canada, With TCTS and its
remaining\members, exc]uSive of Te]esat ‘being con51dered 1n unison with
'Bell "Theseitwo groups form the common carriers or supp]iers of ’

.-teieconnmnication services with the TCTS member companies, which - .

includes -Bell Canada, being considered as the only suppliers of»monopoiy r ‘
services which affect this discussion. ' a "

. ’ » The‘consumers can be div1ded into distinct groups based on R 392
'their size and abiiity to effect change in the market The fo]]ow1ng ” '
rgroupings though somewhat arbitrary and more refihed than 1dentified in.-‘;_r -
:Chapter I are. deve]oped to facilitate anaIySis of the market., 1ji,i: ;. : ;

‘}.V"Large businesses which are nationa1 in scope with: branch ] | - N;;

" .offices distributed across the country. This inciudes *\“f “;ﬁﬁ’e

] financial insxitutions, distribution or. franchised i o'fi)sgif. ;‘g;‘
'enterprises, manufacturing concerns with 1n-house . '5:,f:c:j‘f}?i:%}

i "distribution facilities, nation wide serv1ce or resourgg v ”'»;3{9@3

- ;;‘companies and simi]ar endeavors requiring the abiiity ho =

*’ﬁf transfer large amounts of information to head offices or . g
. branch offices. o : 1 ; ooz o 'i,' Y :?

2. Smal] businesses are norma]]y comprised of one unit or if

f??'a more units are’involved they are contained within a small
geographic area or operate independently of each other.. 3-;'
3. - Large and sma11 busxnesses which are invo]ved in data

~

’and/or ‘word processing This group includes suppiiers of ;L .

s



praE . o

harqware, software, sophisticated office systems and/or

’ .. L ) ' ‘?

3}
A

processing or“’data bank access or-both

-

S uﬁovernments which operate on. a provmce or nation ‘wide -
scope are large consumers of donmumcation serwces - The
need to gather and;dissemianate information from a

_cenfralized administration complex clearly demonstrates

.....

N the requirEm'ent‘for. a complete and reliable c nuntcations
% | network. . " L Al |
B o 5.. ‘Residential telecoﬁnunication consumers. is grgup is
&, f,r being included 1n our analysis, not becauseb of th effect
" it has on*the market now, but rather\; its po e )
s ,&ffect the market'é in- the- future Also conSideration must )
. 3; be given to what effeci: changeSwin the market p.lace will

have on the' ab%;lity\/qf the® less afflue@nht residential

S

‘consumers t.o afford basic serv'ice.- e

- In order to properly assess the inpact of mﬁor change; to the:
market structure, it\ is necessary to determine the revenues.d’enerated by

particular consumer segnents as well as to determiﬁe the market shares

: ‘of the suppliers. -The necessity of such analysis is supported by the

p%tential for change. particu‘larly in the transmission segment of the

’market. This segnent has the Towest cost of entry. with the exception

of the terminal uarket and it has the most potential for super normal

\profits if the «route. cross-section, and potential ma:ket are chosen T

careﬂLlly. Many of the consuners identified in the - third group have the

potential to deve;lop the necessary facilities for narket entry
d

s > . s
. o . . . . - Y cd

o P s " .
. s '_"‘ I l.

) mach,ines. It also includes firms offering time share e

w?
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rOn the fo]'lowiﬂgu pagens Figure 7 showing the broad c]assﬁ'i-

N

'cation of serv1ces ‘oi’ﬁere’d 1n the: Mﬁg as deve]opeg by CNCP Th'IS " !

diagram was titled ”Princnpai Te] cations Market" and was

. ‘ ‘de51gnated as Exhibit 1’3, of their Teiegonnwmcations Market Study - 1977
.-which was submitted to the A?T n evidence. The addition of 1oca1 and T
to]] de51gnations were ‘made by writer to further refine ahe market N o

- \ Q}-.. ! - . ' n."‘ V
segments for future discusswn e ™ oY o R

arod :
cr;pP has access: to,all market segment; shown on Figure }, ok

' -except for the Pubhg Sw1tched segﬁent °wh1ch ianudes the iocai switcm
:network eand message to.i] serv1ces with its various sub-segmen . which

: 3, ‘are differentiatedaprimarﬂy op the basis ofapackaging and umt e a _". o ‘
' gscing -In tlg gpphcaihon to the CRTC, CNCP sought access* to! their '=_‘_

a8 .

erVices, by current and. potentia1 consumers, v1a the 106%1 s“witctted

e o netylork This dogs not é1»1ow CNCP to direct:ly part1c1pate 1n~"' ;

‘ a pub]tg swi'tcheg ﬁiar&et segment .but it does a'l]ow t/em/to qff .
& ‘k‘ @ k ul..-« ’i@;ﬁ’,

cusbwer,s the ppportunity to by-pass the message toN port on of the

W pub’hc switched segmm on a. dia'l-up basis. - - _"5\ . 65)

- G" ,' Tab]e 1on page 10 and Tabie 2 on page 11 Tist. the competitive

o _ - - l. services prov1ded by CNCP and the te'lephone conpames and where "~
' | appiicab]e, services are grouped according to comarab]e features and o o
.- ‘”‘ network required P e ~' a R ‘\
. w e '4 Prior to proceeding with ‘the market ana1y51s, the’ va'lidity of .. .

| the data avai]ab'le shou’ld be put into pérspective. "The conpany totais_ ' |

U

on income, expenses and telephone statistics, taken ﬂ-omYs the Financia1 y
i g
Statistics on Canadian Te econmunication comnon Carriers are -accurate,

B subject to errors fn conpﬂation.. The amounts shiwn for AGT vp‘?ch were |
i uped along with CNCP for evidence as the?basis f0r~the t:owetitive o s .

IR : Lo ,d
'u, - ) . .o
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A market siiares, are true in total, but the a]]ocation to spec

. segments«is rather arbitrary _ This is due, in pant, to' the Ta

o con51stency between i;he CNCP se~+ 1ce ‘definitions and those used by the @

c .

-

‘ 4“_‘)1

TCTS member companies, and difficu’lty in adaptmg the traditionai system
: of accounts of. the conmof carriers”. to acturate reporting by type of
| serVice There are also prob]ems in c1a551fying certain serVices to
particular market segments in that serv1ces may be used. for more than

‘- B

.one type of’ conniunicat;,on N S N ;

.3.'

‘_a, o We W’ere hmited as to dai:@ avaﬂabie, and further restrﬂ‘.te by ‘

the confidentia'iity of data to whiﬂch we frequent]y had mcess " In ‘bt-hbr

mstances t:garket data’ was av_ai]ab]e but only through the deveIopment _

and apphca of customized computer programs’the cost.,of Wh‘lCh could
not be justified by t,his the51s..~ ~ " .

In rev1ewing the@igr"ket' shares -of Appendix 4, étrengths ar;d .

-1”

- weaknesses of the conpetitqrs .gtart to become apparent. - CNCP -are

dominant in message record serVices This,dommance is- due, in part to
. the traditionai roles piayecr by the cgr_lp_gtitorso The originai

te'lecomwnicagion message record the telegraph message, was consadered

,‘ . as the exciusive property of the raﬂways from the/tfrmefr whep telegraph

was the ,form of te]edomunications “The' historica’l c‘l,aim to th'lS

et se nt was enhanced in 1956 when CNCP introduced te'lex, which ié/ )

basu:aﬂy 2 swit&ed form of te'letype serv1ce Th'lS service ‘IS ,

connected to sim]ar networks throughdut the wor]d; which’ enab]es CNCP -

customers ‘to access other subscribers virtuaﬂy anywhere in the worid

oa a dial-up basis. '

(&)

«J4
i

o
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and vested 1gtere(§t%
- X

'A-sign‘if'icant portion of the message /Zecord mharket segment 1’s
der1ved through the use of pr1vate Tine facilities. These fac111t1es

.are genera]]y 1eased by 1arge corporations with fixed, high volume

record services rebresent

comnun:catwn patterns. Prwate line messa"

- 30.1 percent of the message ﬂcord market with CNCP s share of theﬁtota1

'message record market bemg @percent Thiis market 1s obvious]y not
one of. concern for e1ther combatant since' NCP has the la&gest share;
thus 1t wﬂ] nﬁ be great'ly affected by 3 stem 1nterconnect1on, and_ the

“TCTS rbember compames appear to concede t 1s market based on exper1ence

: wh1ch is access1b1e ‘ta,, GNCP In sprte f thiﬂecessﬂ'lt?‘, CNCP has

,_thesis./ : o B (73

“only 8. percent of the\private hne voic‘ market Th1s cou]d &ﬁueﬂn

/

eva]uatwn as determmed by CNCP agd the, ftgures deve]oped/ in th1s A

I

e ey
ot CNCP s sma]'l share of this particu]ar market segment cou'ld a]so

conpames to provide for a type 2 /connecﬁon, (1) whic

. &rm na] equ1 pment ‘wh

'(1; _Se'e-‘F.'lgure, 'z;ah.'pagé 4 ofth’fs thesis.

be the resu]t of the tﬁherent vo1ce apabﬂ?tx in the pr vate hne
INCP whgich nulifies the requ1remen}:

gnessage record serv1ce prov1ded by
for the customer to buy an addition 1 servtce Part of jthis 'low maf‘ket
l

c‘onnéct‘ion of Qm’ dgz““‘*ﬁ._ : '
ch is in t|7rn connected to- the swltched netWork

The consumer, rather than accept the mcreased 1nconvemence and
St : . : ,

RN

P I
AN
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5termina1requipment~chargqs, would-probably lease the private line - -« -
(facilities from the telephone company. -The prac&e of by-passing thei .
) tollvhetwork'by off ending cails through the terminating switchboard of

‘_a prﬂvate line facility is w1despread and may in some 1nstances be the '

" on]y econom1c Justif1cation for the 1eas1ng of pr1vate 11ne fac11it1es

. } under th1s.def1nit1on are cqgt1nua11y expanding as we move- closer tg the

L “Mechanized 0ff1ce of the Futur‘ ' and the "ered C1ty“ concepts’ Zt "
o even 1n the current tme frfme, ch,éwordiprocessing, which 1nc1£‘es ge

. v,; & ':-

The computer co unicat1ons marhet segment is the most L

1mportant of the three market segments 1dent1fied in this sigdy: As ;

.....

Data Commuﬁic ‘1ons is the fastest grqwing of the thE!.iMStket

-

segments for the y menber compan1esm A]though current f1gures are =~
Iot ava11ab1e, the ate of growth reference is probab]y also true of.

NCP,’ Judg1ng from the1r 1nterest and empha51s on. system deve]opment in

th1s segment ST ; L | ". o L

This market segment requires further def1n1t1on because of its
1mportance and vo]at111ty, from both a technica] and market demand po1nt

of v1ew Th1s segment incluues services45h1ch prov1de for the

-

1nteractive exchange of data in machine 1anguage. The services prov1ded

cata]og1ng and retrieva?,‘ws ga1n1ng 1n re1ative importance w1th data
processing resulting 1n 1ncreased demand for computer communication..."

- T e .
R 3
" ' : [

P

. [
2 .-.,.. aa

1dent1f1ed in. the previous chap er, theiﬁnformat1on exp]osiOn resu1t1ng.‘_

80




: stgre, havevﬁgcess to the credit verification centre for each type of - »

+

L | ’- but if, the._!“@' r&dmunications on brivatgu line“to th! totaT F

' CNCP has acCess

not have vess, prior to the CRTC decision for Be]] Canada to prov1de " v '

‘. verification. This serwcé"’i"equires that the consumer, the retai'l e L

: ):l;ﬁis, whether the information is passed verba'liy, v1a the key pad on’
-t

. 'Iocations, are the types of services which CNCP has been unab‘le to

81

s
Sy
L

Sy ”‘33’ It is the deveid’bment of and ac§ess to;-~vastwunts of data

which ‘ust be processed to- suit the user' s needs’ which 1s generating the

L
i

' expanding impetus for fast re'fialﬂe, and gonfidentiai data (. ' ' | |

e W

conmunication networks’ The information exp]oswr& refgrred to aiﬁ y L
Chapter VI is ha ing its ‘ﬁatest effect on this niarket segment : o

; The marféet shares fo; 1976 how, CNCP grb’ss revenues a’t 15 5» ’ ?, ,‘,..:) .
mﬂiion doi]ars which represeﬁt’s 12 percent of: this market seg‘ment o AU

-‘ry,‘

This %appear Jispropgrtioned between TCTS Member Cpmanies and CNCP., '?k ‘ t
&) y . Lot thar

computer~
TN ! ‘v (3 M N

rover 65% of ’the -totaT marhet" ;. ‘ roan ,a Ty o

o - o, s

There is one portion of this- ﬁarket segment” to which CNCP d‘ld[:' S

for type 1 interconnection, and that is pOint of saie credit

major credit card * For maximum fTexibﬂity this is best dozie on a dia]

te]ephone, or via an automatic reader mth the suppTementary — ‘ _'
information keyed in.__ T A A |
: These services, such as credit uerific,ation. which are typified
by the transfer of sma'li quahtities of information originated from many '

provide prior to the granting of system interconnection by the CRTC. o

This inciudes users of ]ow speed diaT up data processing and firms : o

invoivect‘in sales whose saiesmen enmoy a dia'lagp conputer contro'lled oy
: : : ' b »"‘.28‘ . s . 8 v t3. - R ) .:‘ A -,'1 .‘ ‘ . E |

(SRR R Pl




' 1snnecessary for- the surv1va1 of - smaTTer bus1nesses,_

. aPParatus to networks such as Dat ﬂ‘“f'«
fhdcompanles SR

. has fa11ed to‘cap1taT1ze of,
_ : attributab e, at least in;part, to%their faiTure to offer anyfhipg

1ng procedhre from the customers Tocation The consumers-of thesew

cod

'» serv1 es would fa‘lT under group 2, and, in some instances group 3 as %

def1ned earlwer 1n this chapter. ]
The previously referenced'type'of inStantaneous data processing

b

CTose. accurate

. control of 1nventoryxand cash flow is mandatory 1n¢@5§ 1nf1at1onary

' Yyt
env1ronment in wlqch they now operate The key to,th1s type of

information process1ng for the smaTTer firms is the fTex1b1T1ty

assoc1ated w1th dial up’ access. . R :j;
EEa - spite of the growth assoc1ated in theﬁjﬁef1ble access -
port10n of the computer communﬁcat1ons market ’ e Targest'

=y

port1on of revenues in th1s market 1s gEnerated high vo]ume

These customers require accEss to a f1m1ted

g

*thited access customers

: R B
number of predetermined’p01nts on h1gh speed networks w1th T1m1ted

‘ switch1ng capab111ty.' The hxgh speed transmiss1on requ1rements precTude ”

“acgess through the Tocal sw1tched network unttT such time as the TocaT

‘ fmach1nes, at Teast 1n the Targer centres, operate in the d1gitaz mode

- s

This wou]d requ1re the provision of 10ca1 Toops with thé“,roper e

as YN

Infoswitch

The consumers of these Targe volume data services woqu be from

fﬁ.groups 1 3 and 4 and coqu be served by e1ther CNCP or TCTS member

..U/ Lo
: - o

In re:‘ewtng th1s market anaTys1s 1t appears that CNCP has had "

1t} The reasons for this aré probabTy

.:‘.

P

“cond1tionjng, connecting both the or1ginat1ng and tenm1nat1ng‘consﬁmérs B

82
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A=

d1fferent 1n the way of serv1ces or pr1c1ng structure than is be1ng

offered by the TCTS member compan1es The1r fa1]ure to press for a

"1arger share of ded1cated access data market may be an 1nd1caﬁt?h that

the viability of the CNCP consortium is not rea]]y.1n quest1on

Systeh 1nterconnect1on w111 allow CNCP to- Ppursue the faster

consumer'has estab}i;hed that there is no apparent pena]ty in. accept1ng

,;the CNCP offerfng, the advantages which CNCP wou1d have. to. offer in .,

B " “"

order to perpetﬁ%te a change, would. not have: to be smapjficant
"JIf CNCP wede to obta1n perm15510n for syste

nterconnection
i e

with the rejnainipg gnenbers of TCTS ‘their ability to penetrate the

signif1cant1y affect the profit p1cture of the,TCTS member compan1es,

“part1cu1ar1y the pra1r1e telephone companies, since 2 1arger portion of .

. their net 1ncome is derived from toll and. data seryices.

The ﬁfoblems this created wou]d be further aggravated by

.....

carr1ers. An 1ncrease in specia]ized carriers wou]d 1n turn resu1t 1n

'uincreased pressureuon the te]ephone compan1es to 1ncrease the1r capita]

grow1ng, more . read11y 1nf1uenced f1ex1ble access data market., Once the~

| f]exible acciés m;rket would be further enhanced Th1s wou1d T ; ’

-




: Quebec and Ontarw%ou'ld affect practwca]]y every segment of the com- -

'.would be. fe1t would be computer commun1cat1ons In 1978 the TCTS common

.¢garr1ers share of this market was - ca]cu]ated as be

fyo 202 millig -
.s . .“... N v + Or\f 'of ) ‘k | S

. serv1ces. e -
| It is this type of serv1ce wh1ch 1s most vu1nerab1e to com- R

. CHAPTER VIII,
T ERRRCT of CHANGE

Imp]ementat1on in the rest of Canada of the interconnection

proposa1s which the CRTC has ordered Be]] Canada to. prov1de for CNCP in -

petitive markéts and pose a s1gn1f1cant threat to the common carr1ers

'revenues from message toll service.

The compet1t1ve market segment in which the greatest 1mpact

“ o, .

petltive pressures for four reasons.

1) Over 60 percent of the serv1ces are generated by 15. per-

cent of the bus1ness customers. The marketing effort of .

- -;the wou]d-be compet1tors could be concentrated andﬂ?

(J

consequent]y more effective. )

.;<

- h~f2); Ihese customers are 1ocated 1n, and usua]ly demand service |

_ between, the major popu]ation centers where CNCP have

S _ 'existing ¢o]1 facd]ft#es.- e consumers, are read11y

v el

- A P . - .. ‘\ oL R S

i» | accessible w1thout having vb~bu11d new - and cost]y - \;;;f;
) i ':fac111ties.to remote. areas. g : o ;;:
f;%l \'The higher‘percentage of the revenue,tin this case 74
' ~percent. f/ generated by toll serv?cés which provides forrga‘
e . : e -

0



N

5 2
-

i

- Jthe most efficient utilization of capital and operational |

" " f } . ‘ - ) :
~» resources. o 7

4) Tt 1s2$he fastest grow1ng market segment, thus any

,1ncremental 1nvestment is readily justified and qu1ck]y

A ( _

recovered.

,.'The first three reasons are re]ated to the prev1ous]y mentwoned
effhc1enc1es which ar7 norma]]y assoc1ated w1th ‘the provisioning and 'f,wp. oL
mawntenanc of toll fac111t1es The fourth reason may be considered asgg

supportive of CNCP s argument of market st1mu1ation through competitmon)@i

hwhereas the growth in part may be,the nesu]t of serviqg[substitutionf‘

-non competitive'meSSaggmtoﬁl. The degree of subst1tu oh sha11 remann
I
unknown s1nce stud1es were unavallab]e on cross e13§t1c1ty between
)
telecommun1cat1on serv1cesu The probab111ty of the market be1ng

14;

’ st1mu1!ieﬁ to any measurab]e degr!b by the compet1t1ve act1vvt1es of the

. o v 1" b :
‘ i
te]ecommun1cat1on vendors 1s remote. Growth in” the computer S e ~

communicat1ons market segment is pr1mar11y the result of a need for moréa‘,

Rt

o : E cost effvcnent management systems to combat qug§11ing 1nf1at1on and

_ operat1n9 u certa1nt1es. Advances in the ava11ab111ty of- data and v@iﬂ?ﬁ” »
& : -

Prtce531ng u1pment2 1mproved acc Ss to tvme share process1ng, ‘and the
» trend togﬁak most of th1s equipment 1nterattive, and for more than oqg
. ﬂ purpose. w11ﬁ stiﬂu]ate further gnowth in’ thds market segment ','7 &“3 |

" . )
3 Lo 3;- 11h¥% market segment has exper1enced an average 1ncrease in .
- " » M N . ( o e

1

PR sales of over 30 percent (see Appendix 6) Th1s growth rate may appear
h1gh but remains substantia]]y below that forecasted for the ne't ;1»Q'f"
o decade. S SRR U T ...*’:ff'

\
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. to thé basjc serVices 5'< | 'y- y

This growth rate may be interpreted or appiied in a manner

conSistent w1th most arguments which may be presented Support may. be

14

from it, for a company S pOSition whether 1t is in the market and;a )
wish

to expand, p]ans to get in, qr w1shes to protect its existing
B ! : :

ma t share

Those seeking expan31on or entry may argue that the market

! h, which appears a{most exponentiai in- nature, is- capabTe of'
sqpporting many more competitors, and refusal to permit additionai

jgupphers into the market guarantees that the consumers of the SEFVT&%

wi]] be denied access to more reasonable rates or innovative‘ﬁgditiongf,r

B e e

. oWl
v .

ll“ ‘ ﬁ . " ! ~
These arguments appear vaTid in’ theory, but the experience in

the United States since. the advent of the spec1a]12ed carrier has not

"

proven to be ai] that pOSitive There have, been no 1nnovative services
s i'(g.(.

developed nor has there been any 51gnificant reductions in subscriber _

rates for private iine services.‘ In many instances, the speciaiized

carrier has sought the assistance of the.reguiator to have &he common

\“‘. N

- “/

arriers appTy fuT]y aTTocated costing téchniques“in pricing out o

competitive services In most competitive 51tuations, recovery of
incrementai costs p]us an adequate return is usuaiiy conSidered to Eb |

sound pric1ng poiicy. This assistance was sought in spite of the

speCiaiized carriers having had the oppo“hnity to choose oniy the more -

LZS

productive toT] routes, from the point of view of traffic generated and

1.
. o , . , : “(
N N >

cost of provisioning ,' l e ‘,

-

Hhenltrying to evaTuate the effect the CRTC decision to provide

for interconnection may have on the communications operating environment -

and the participants contained therein, it appears that the source of '

-

o

i

.
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" the figures for analysis. is immateria] The- major ity o? figures used n

:‘of the firm presepting the argument The most reaiistic conc1u51ons we
diminishing share o# thg competitive market their absolute revenue from ;
- this market was 1ncF§ﬁging “*Tabie 5 on the‘foiibwfhg page, derived from

' . CNT is, seCOnd except for 19

' investmen andvd _not pertain to competitive revenues oniy. It 1s :

‘;;Teveis of operating and provisioning efficaency. '~';' }

T:'f revenue/investment ratio wouid move even further in favor of CNCP.-‘ P

. T st
P S I ’ ~
N ‘ L

.the anaiy51s of the market were presented by either CNCP or Be]i Canada

o ;h eVidence to'the CRTC, and as a resuit are obvrousiy biased in favor

4

fcan arrive at, con51dering the informatﬁon avaiiabie, 1s to identify

' ! trends whiie pointing out the constraining factors of.the data

whiie ﬁ'MCP based the maJor‘ty of their argument on thegr
R -

4the prev1ousiy referehced 1978 FinanCiai StatiSitics, giVes the ratio of

« %

revenue to 1nvestment CPT, s- the h/ghest ratio for every year, and’

nid 1973, CPT Has almost. twice the —

¥ ho

4 'compound rate ofigrowth for this'ratio as the highest TCTS member |
"icompany, whiie CNT s rate is, 1 53 tﬁhes the rate of the highett TCTS ;,»V ° -

v member company These ratios are deravea from totai revenuesiand f o

4

f'ﬂjnterest\ f}at CNT was ab]e to maintain the high rate of -

X _;growthtin,. in spite of 1nc1uding the figures from its common .

" carrier operations wim:h are’ iocated in the most remote and sparseiy

'settied areas of Canada, where one would expect to encounter the 1owest

These figures couid 1ndicate that either CNCP s faiTing market

) share is in 11ne with their reTative decrease ih investment or that to \

"'pr091de them w1th the opportunity to generate significantiy.more revenue

"*;with a re]ativeiy smaii incrementai investment, would ensure that the i Ceel _{-:

l.‘,
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‘ The’ computer communications morket is dominated on the
consumers side by the 1arger compan;es, either in size or geographic
scope of operations. These are the firms which will benef it most from
interconneotion. The benefits could result from reduced rates brought
about by increased competjtjon or, as previously mentioned, a CNCP |
customer with a type 2 connection could bypass.the tJl] netWOrk by
completing calls through his switchboard to the local switched network.
Norma]_to11.tharges could be avoided and such revenues would be lost to
the common carriers.

It may be argued that tnese lapée consumers of '‘computer
communications wou]d\pass onto the consumers of their products'any
”’sav%ngs or additioné1"costs'WhiéﬁiBbey incur. - This would, tend‘to
e11m1nate the need for revenues required for cross-subsidization. Thfs
~ argument may “be acceptab]e if the consumers of these products were the
- same consumers as those requ1r1ng the benefits associated with "11fe

line rates". (1) |

Table 6 on the following page shons the estimationAof revenues

gained by CNCP or lost by Bell as estimated by both firms and submitted
in evioence.to the CRTC hearings. There is natura]]y a large difference
in the f1gures as each company was trying to strengthen its own

argument. Also shown in this table is a linear regression projection ot '
the numbervof teTephones in service for the TCTS member companies.

through to 1982. The number of telephones was reduced'to the number of

(i) Life line rates refer to the maximum rate at which low income
families would or’ could retain telephone service.

/
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main stations or eﬁuiva]ent main statijons, éQ) by a 1ying‘%he ratio of
main stations to telephones as calculated for 1978 using actual figures
as shown. The ratio of main plus eqhiva]ent ﬁ;in stations to telephones
was calculated using the 1978 telephone sta£i§tics fbr a11 TCTS .
operating companies, with the exception of BC Tel, who did not submit a

figure for main plus equivalent main stations. Thisrratio was

. calcu]ated at .6451 and was applied to the telephone figures of Tab]e 6.

Stay1ng w1th Tab]e 6, we see that by dividing the average

“revenue change, the average of CNCP and Bell estimates, by the number of

Stations, &nriqqféé;e of $1.80 per month per station is required to
recoup the loss expected in 1982 for»each TCTS station. 1982 was chosen .
because it is expected to take that long for the mérket to attain a
modicom of stabiiity. This increases to $3.11 per month per station if
Bell Canada estimate;\brove to be more reé]istic; J

The.actua1 magnitude of the\réquired increase is not that

important; what is important is to recognize that the subscriber's

monthly rate for basic local service is susceptible to revenue

O

variations .no matter what may cause them.

In this particular instance, the revenue varijations resulting

from the actions of CNCP méy‘not prove to be beyond theLéapability of

the te]ephone“cqmpanies to absorb of lessen the impact on .the
subscriber, provided all other factors remain cbn§tant. The probability

of this kind of stabi]ity descendin§4on such a volatile jndustry is very

N
7.

(2} In te]ecownmnicat1on stat1st1cs, number of te]epggnes tncludes all
telephones- in service in the system, main telephbnes, extensions,
key systems mobiles and virtually anyth1ng .that remotely resembles a
phone. Main stations and equivalent main stations includes only one
telephone per number or trunks on a switchboard, extens1ons and
switchboard 1oca1s are not included.

< @
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. ratio of .6451, for sﬁ3??5n to telephones, which in fact is true for

R 92
| )

low, consequently further discussion is required prior to formulating a

conp]ugion or recommendation. _ ‘

' Referring to Table .7 on- the following page, lines 1 through 10
and ‘Tine 12 are based on dividing thé gross additions for the year by
the 1ncfementa1 gain in the number of te]éphones, Lines 11 and'i3 were .
obtained by dividing lines 10 and 12 respectfully by the ratio of
Ast;tions to telephones. The significance of:using stations as opbosed
to.telephones is that the station is the basic -non-discretionary unit of !
service for exchange areas for whicﬁ a sténdard tariff is charged. '
After the basic service is contracted for, discretionary services, such
as extens%ons touc; tone calling, ca]ivforwarding,.ahd other custom
calling featurés may be requested. The only qugstionab]e operatibn

required to produce Table 7 is the divisien of lines 10 and 12 by the

e,

TCTS members for December 1978. Other than ‘that; the figures are taken
from pages 111 and 113 of the previously referred to 1978 Financial

“Statistics on Canadian Te]ecbnnmnication Common Carriers. In spftg of
mak ing thiéﬁhsggmptioh, the actual rise in the cost of investment for
each incremental unit of increése wés 12.65 percent coﬁpounded annually
from 1973 through 1978. :

' The' fluctuations of the investment per station between -
companies may be due to var{ations in the ratio of.exdhange plant to
tol1l plant or business cpmmuniéation related investment. The fact
remains that all of these invesfments are necessary to the provision qf . é
basic servige. Further, the,averigihg effect inherent in the ' | l
ca]cu]ation‘of line ll‘ténds Fo diminish_the significance of tpese

S

variations.
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\ . I , ; i
This rapid rise in investment takes on even more Signifacance ;

[}

when it 1S considered that 62 percent of AGT's tota) capital

e i e USSP S

expenditdres in 1978 and 1979 was made in ioca] distribution and-
"switching p]ant.h Indthe next 5 years 1980 through 1984, efpehditures on
exchange plant are forecasted to exceed 64 percent of AGT's total ’ o
capital expenditures. | o
. The reason for emphasizing the rising expenditures required to
pr0V1;;%the necessary serVices, and in focusing on local exchange plant

in particular, is to identify the probiem which common carriers face in

raiSing capital. This probiem-is of even greater magnitude for TCTS

T poae a1 7Lk e

; . . /
. member companies other than for AGT for two reasons: R i
. 1) Jn 1978 AGT provided 917,000 stations with toll service S
(e - & ’ ‘
and 656, 000“ stations with exchange service. The remaining i

261,000 stations were provided w1th local service by
!

edmonton telephones. This reduced.AGT capital

. : B _ ,
requirements significantly, but it is offset somewhat,

since AGT has to provide ioca] and tol1 service in more

remote areas than any of the other TCTS members, pius pay

RO

_4annua1 toll connecting charges to- edmonton teiephones in. L

exces® of 7 million dollars annually. _ .

s

& P

2) The cost of money to AGT, Sask..Tei.,and MTS is'less than -
. - ) ) ik
‘the rates available to other TCTS memberﬁzompanies by
virtue of the guarantees prov1ded by their respective ‘ : .
prov1nc1a1 governments. ‘ |
Returning to Table 7, we see that AGT s p051tion ‘of having to
serVice reiatively fewer exchange customers is not all that benefjcial.

. If the revenue 1osses‘§ssoc1ated with system interconnection-are of the -

Y




same magn1tude as thoge expected in Be1] terr1tor§\ it will have even
more 51gn1f1cance to AGT cystomers, as there are relatively fewer '

_ exchange customers from which to recover the loss. ]ﬁwg probﬂem is
compounded further 1nv;hat the compensat1on wh1ch the CRTC has ordered

CNCP to pay Beil is in the form of 1ncreased rates for rental of 1oca1

1oops In Alberta, thws wou]d mean that at least 28 percent of the -

revenues 50. generated wou ld go to edmonton telephones'. This - _
percentage is based on the.ratwp of e.t. stat1ons to the total'Alberta
‘ stations»as of-December‘1977.':The percentage would probah]y be higher
‘ since the majoritv of the'competitive services_in Alberta, probably
upwards of 80‘percent, are generated in the two.major centers'of Ca]gary
and Edmonton. “The'split hetween Edmonton and Calgary would be veryz '
close to equal, balancing the‘toll traffic generated by 0i1 companies in
Calgary against that, enerated by government in dmonton This would
* jincrease e.t. s share of the’ revenue, generated by payments from CNCP
.operat1§n\\\h A]berta, to 40 percent. ' ' '

' The effect on the residential ‘subscriber of the other
provincially owned te1ephone companies, MTS and Sask. Tel., would be
_equally harsh, since‘these'companies are dependent on revenues obtained
_through transitting TCTS calls. :The revenues generated by toll traffic
between BC Tel andAAGT_subscribers in,the‘west, and, primarily}'Bell
subscribers in the east, including overseas traffic;'are divided between
al COmpanfes tho1ved; based on their reiative investment'in plan
_required todcomplete Calls. The relative importanceﬁof this revenue to
these companies may be accentuated by the fact that they derived,between
58 and 69 percent of their total revenues from toll traffic from 1973 to

1978. Reference Appendix 2. This\is particularly significant for MTSA

’

95 - -
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:since Manitoba has only one major city and cannot rely on inter-
. provinc%a] toll traffie as generated between two major centers such as
Calgary - Edmonton or Regina - Saskatgon.
| The result of grant1ng 1nterconnect1on is to provide the

|
opportun1ty for CNCP to substant1a11y increase its share of the

communications market with m1n1ma1 incremental cost. System
interconnection will also provide the means by which the larger
businesses, in size or as consumers of communication servﬁces, reduce

‘their communication costs directly through slightly lower rates, or

indirectly through by-passing the regulfr message toll. facilities of the

TCTS member companies.” In order to compensate for this loss of revenue,
the TCTS member companies will be forced to raise their rates for local
exchange service to both res1dent1a1 and busingss customers alike, w1th
"~ the 1ncreased burden being borne by the residential and small bus1ness
customer. \ ' |

This shift in the cost burden requited to support a‘pub1ic
utility for service which, in the present'social‘environment may no
1onqer be classified as discretionary, assumes the characteristics of a .
negressive form of taxation. The increases required using Bell's ‘
forecast, though,it may be high, is not beyond:the realm of possibility
~and could push the co;t of service for some customers beyond their
evaluation of its ut%]ity and in some cases beyond their means. The
,'revised price may exceed tné "1ife line rate".

These stepsare being taken with no guarantee and with a very
low probability thaf the resulting competition will prove to be a ‘ "ﬁa
rea]ist%& or effecfive‘substifate for regu]ation‘in the area of |

discretionaryvservices. The opportunity for increased competition in

5
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the United States has resu]ted in demands for moré{,?nstead of less
,,/’/)//’\\—-\\ redd]ation, as the'speciéﬁized carriers seek the assistance of the
s regu]ators in‘;arving out.an'even more propitious n;che than they could
w { throughfthe introduction of an agressive pricfng policy, or innpvattve
_services. There as a high probab111ty that CNCP w111 be, content to
° - increase their market share based on 1mproved re11ab111ty for pr;or1ty
" circuits through 1ncreased d1vers1ty and by the simple fact thdt they
are an a]ternat1ve, rather than 1n1t1at1ng anything approach1ng a pr1ce
war w1th TCTS member compan1es S . /
The 1ncreased revenue load being placed on subscribers of basic

)

exchange service, by the effects of market gajns achieved by CNCP, will

»
e iidm = T

be compounded by the following actions some.of whi&h are ddrect1y
T related, and others which are related only in timing and;effect.
Increased capital.demands are current]y being‘imposed on the
common carriers as a résu]t,of growth and changes in teohnology. ;Lﬁne
11 of ‘Pable 7 shows the ‘cost to be $2531 per additional station.in:1973,

S ' .
increasing to $4593 per additional station in 1978. This represents a

L e G B R e s W2 2 - et
‘ ‘

compound growth rate of 12.66 percent per annum.

Capital demands are also initiated by governments and

regulators request1ng 1mproved communications’ in rural and frontier

areas. Requirements for commun1cat10ns in these areas are usually

Yo

'precfp1tated by resource development. Improved communi®ations are

-

. required to conduct business and attract workers. Remoteness and

9

associated ﬁighlcosts'are no Tonger acceptable excuses for service of

Tower quality than that ayai]ab]esfn the more populated regions. : ‘ -

Y

L
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oo The requ1red cap1ta1 js attainable at reasonable cost‘only 1f1/
. the te]ephone compan1es are able to assure the lenders or? 1uvest0fseé%“’”&% )

«itheir ability to generate an adequate  return: The aoﬂ1t16na1 pdst§
B ":S : “\’/"_ ‘Pp v - /
incurred in obta1n1ng capital, because of erosion of rEVenues, muéx'a1§o .
[ - c . »*\‘:S l/\_ \\\} .
be borne by the consurfer. : ' ‘ N ; LoD
: L X

Compet1t1on in term1na1 1nterconnect1on will further erode the
revenues of the te]ephone company The rental of terminal equ1pment by
~ the te]ephone compan1es has been a source of §ubstantia] revepue for
many years. The terminal market has always been coosidered as one of
the primary sources of additiona] revenue When attempting to forestell a

rate case, since most of the terminal services are unregulated. The

IRUSTT

profitability of this venture has increased even further with the advent
6f the phone store and pre-wired houses. ) ;
The movement towards customer owned equipment has mer%t, but it

would almost appgar that the telephone companj'wi11‘be forced out of the

-market after it has made a substantia] investment in wirﬁng the
‘necessary flexibility into the residence requ1red to ensure

prof1tab111ty. If the te1ephone company is forced out of th1s market it )

S --»..w\\»«r.‘:w_‘e o r s sl b Bl £

- will 1ose the flexibility in generating add1t1ona1 revenues without - -
incurring the expense of a rate case or raising the cost of basic

service.

Oue_further possibility resulting from terminal intercomnection
~ ' o ' -
must be discussed though no effort will be made to evaluate its - impact.

Currently there is a federally sponsored investigation underway into the

©

' re]étion between Northern Telecommunications Limited and Bell Canada

- b2
with a view to identifying any restrictive trade practices which may - .

~ exist. - Though the communication equipment manufaoturing in Canada is

ARG XA o At A ¢
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restricted to a few']arbe companies, with Northern Te]ecom;Esihg by far
~ the largest, it is a relatively healthly industry when viéwed from the'
level of technology, the export of systems, and the absolute value of 7

r

researcﬁ.aéa development carried out in Canada.
Northern Telecommunications provides‘a substant{al péftion of

the te]ebhones sets and other terminal-devices currently used in the
systems of Canadian common carriers. If interconnection is .ordered, as
it has been in the Unfted.States, then some fo}m of controls must be
imposed to prevent the industry from the type of'ébmpetition which “
. destroyed the Cénadian producers of television and sound qugems. The
controlling agency must impoée the same demahdjng standards on terminal |
devices to be connected to the Canadian communication network, as TCI; |
or the members of the Canadian Telecommunication Carriers Association

apply in the design and constfuttion of their ‘own sysﬁems. Failure to

. /\ . ~ . R
maintain established standards, and/or restrict imports would subject /
the existing\Canadian manufacturers to unfair cémbetition. Market C,;\“

losses would have to be recouped through'iné?easedhprices for switching ;
and transmission systems which-would undermine their competitive

\

position in world markets.. The result of this chain of events would be

.
. 1
¢
N . .
““-«zhutaﬁn;. . ‘*‘W PN

14 “
further ;ost.increases to the Canadian consumer of communication

" servicesé

’.In this chapter we have shown by usé of ¥%nancia1 indicators | .

v

that CNCP's income™has inc?eased-significant1y in absolute terms, even .

though their share of the growing data market has been reduced re]atiVe,
. .

to that of the other common carriers.- This increase is more pronounced

. - \ -
when compared to that of the common carriers, and proves to be even more

dramatic when the increase is indexed to investment.

)
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The 1nvestm§nt demands geing Tade on the cammon car}iers by
regd]atqfs, techno]o&ica] advanées and the demand for ,new and’ more ‘
f]égible.services,'is\taxin; po.the'1imif, their abi]ity to generate thé{
‘required capita1.' Th%s ability is subjeét to fur%her'ergsion, the

extent of which is unﬁnown, if the other possible changes in the
communications operating environment, as discussed in this chapter, do

occur. -
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" CHAPTER IX BN

ECONOMIC THEORY IN TELECOMMUNICATIONS

The economic theory on which the broviSioning énd‘maintenance

of . telecommun1cat1on services are based 1s changing aTmost as rap1d1y as

" the techno]ogy employed in prov1d1ng those’ services ’

-

“ Technological advances have prov1ded the main impetus for
L3
ueiibnhanqe along with increased activity~1n the connmnicat1on environment by -

the part1cipants, as shown in ngure 6 on page 73. Th1s change has been
a1ded in part by the 1ncreas1ng act1v1ty of - academwcs settlng down and

Jushifying their'hypothesis of the effect qn the utilities, pr1mar!1y .

Ld

monopolies,. of changes to most facets of the operating environmeﬁt, and
. : : . Y .
on competition as an alternafive to .regulation for all or se1ected -

segments of the telecommunicetiohs"market.

L%

This desire for change and condemnation of the dominant factors

of the existing regulatory process and features of monopb]jstic -
<3 . : . .
utilities has been summarized rather succinctly in the 11 rules for-

regulators suggested by Hendrick Heuthakker 1n‘his:artic1e tit]ed L
"Ecenomic Aspects of Regulation (1) . - His ru]es aﬁbeqr te'be gugde]ihes
for further economic research rather than rules for?reguletors in that- |
they express the academics"penchant for i'totelly free ﬁartet withcut
addressing the problems associated ﬁith application of these theories

_ Academ1cs, active in this area, have been mot1vated te)perform .
~ these economic ana]yses by their be11ef 1n the free market system with a

(l} Hendrick Houthakker. *Economic Aspects bf Regulatiow*, Deregu1ating

. American Industry, e&ds. Donald L. Martin and Narren F. Schwartz-
(Toronto: D.C. Heath & Company, - 1977), p. 17. ; v

. RRTIR
. -
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) 'reverts back to the value of service concept.

102

minimum. of goverhment interference, and a pervasive belief that
regulation is both inefficient and ineffective. These positions have
been readily supported by the Speciaiized Common Carriers,QSQC's) and
those business entities most Ifkely to benefit from increased
competition in the toll segment of the te]écommuhications market. The
Astudy by Averch and Johnson (2) on the propensity for utilities in a
monopo]istic‘environment to 37er-invest in en effort to maximize profits
has formed the_basis.for most studies dealing with ineffectiveness.

. The other maJor aspect of 1neffect1venEss is the inability of
the common carr1er to d1rect1y associate costs with sources of income. ) i: ‘
This fa11ure prec]udes the proper evaluation by the regulator of the
‘pricing strateoies proposed by the carrier, with the result that the A .

cost a]]ocat1ons become quite subjective or the pricing philosophy

]

o Y R N IR S

. There are two maJor conswaerat1ons to the eff1c1ency aspect of

M ARES

.régulat1on The first one is the efficiency of the adversary process

‘current1y in use{ This question refers primarily to the costs incurred

e Saiand

by the participants during the hearings. Most of these costs are
eyentual]y_passed on to the consumerhof the services threugh an

assessment procesS‘whereby the carrier is'held responsible for a portion

of the costs incurred by the intervenors, as apport1oned by the

regu]ator. The 1ength and comp]ex1ty of the hear1ngs has increased R
these costs to the po1nt where they contribute s1gn1f1cant)y»to

operat1ng costs of the carr1er. S1gn1f1cant costs are also 1nc&sred by

R

A

4(2>-Averch and Johhson,'1o?Q cit. | , o,

-




1103

“the carrier as a result of permanent staff involved in regu]ator&
requireméntsiand associated accounting activities.’
The secpnd question deals with fhe efficient allocation of
resources in a regulated environment -as opposed to one of competition.
f{B)'This is a much broader question in that it must deal with economies
of scale associated with the provisioning and operating of a

communications network, the pricing mechanism and the effects of

-~
regulatory delays in establishing prices. S ;
\ In a study conducted by Georgé P. Mandanis, <4) he reached'thg %
following COnc1usion§: “‘ ' E
1) The provisioning cost pe}‘circuit mile of terrestial toll i
facilities véries:
a) inversely with the distance covered; ;
" b) 1nverse1y wifﬁ the number éf circuits in the“cross. 3
section; and ‘ ‘
c) directly w1th 1creas1ng band width or data capab1]1ty \\f7*:
of each c1rcu1t.
- \ 2) The operatwng costs per circuit m11e of terrestial toll
g?_ facilities vary: o i
’ a) inversely with ghe;distancé covered;
b} inversely with the number of circuits in the cfoss‘ _
’ 5 'section; ' | 5 : -
UV {3) Richard A. Posner, "Taxation by Regu]at1on" The Bell Journal of - .
o Economics and Management Science, II (Spr1ng, 1971). j v L

(4) George P. Mandanis, "An Emperical Analysis of Economics' of Scale and
Specializations in Communications", New Dimensions in Public . \\i
Utilities Pricing, ed. Harry M. Trebing {East Lansing: Michigan '
State Un1vers1ty Public Ut111t1es Studies, 1976), pp 333-341. f
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c) directly with increasing band width or data.capability
of each circuit; and g ;
‘ ) d) inversely with the percentage fill in the cross section.

These relationships are subject to the effects of variations in
topography and climatic conditions, which could increase. or. reduce the
costs relative to the averages on which the conclusions are based. |

The- conclusions support the claim of the specialized carriers

thatlthey would be able to substantially reduce the rates charged by the

‘franchised cerriers, simply by concentrating on the high density toll
routes. This advantage could be further enhanced by usihg the most
advanced techno]dgy and/pr‘routing via satellites, whi;h tend to be
distance insensitive, where the service underaconstruction is compattb]e
with'sate}lite parameters. These “conclusions a]so;support the
franehised carrier's contention that under the existing conditions of
pricingegnd ob]igation to connect all custdmers seeking service, the
f]exibi{;ty in cheosing rates and routes pﬁaces the specia1ized carriers

L4

in a very advantageous position.

~

The pricing mechanism, as ‘explained in Chapter V and current]y
in use by the franchised carr1ers, must be a]]owed to change if-the
franchised carr1ers,are,to satisfactorily compete wwth the spec1alized

carriers. The Hi-Lo rates referred to on page 44 differ substantially

- ~ from the current rate c hedules both in substance and the philosophy on

[

which they are based.
The franchised carriers, in propos1ng the Hi- L—*pr1c1ng
mechanism, are attempt1ng to 1ntroduce marg1na1 cost pr1c1ng on those

a?

routes and for those services which' are being subjected to competition.
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This pricing po]1cy is contrary to the fo]]ow1ng £oncepts which were
”deve]oped over many years. of regu]atory action

- ' non- d1scr1m1natory pr1C1ng,

)

- rate: averag1ng, "and

- croés-subsidization of exchange service by toll revenues:

Introduct1on of this type of pr1c1ng mechanism has 1n1t1ated S

act1ons by the SCC s to have the regu]ators declare the Hi Lo prices
predatory or retaliatory in nature, and ensure the common carrier use
‘fu]]y distributed costing procedures at a11‘times This type of request
was upheld by the FCC n a ruling on Docket 19919, dea11ng with Hi-Lo
rates, on-January 16, 1976. AT&T was the cdmmon carr1er and MCI was the
intervening specialized carr1er <§> )

Marg1na1 pr1cing techn1ques for utilities confronted w1th

compet1t1on were d1scussed and supported by wdlliam G. Shepherd. (6) He

ma1ntL1ns that the reduction in demand due to compet1t1on ‘causes the

demand curves to intersect the marg;na] cost curves at a point of much -

Jower cost dde Eo'the plant bfing dlready in pﬁace. He arguesﬁthat-

- until the demand increases to the podnt where additional facilities are

reduired, the utility is justified in basing its ratee on the much lower.

marginal coet.

$hepherd d]so raises the questidn of'eqUity‘as it pertaids to:
social respohsibi]ity He. does .not pretend fo offer any so]utions’to
this quest1on, but he does make the point that economic eff1c1ency

should not be the only criterion in the establishment of a pricing

N |
(5) Owen and Braeutigam, op. cit., p. 229.
(6 Shepherd, op. cit., p. 135. . - o
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policy. He went on to state in the summary of th1s same drticle that

economics, demand and social factors are extreme]y comp]ex and I~
IR
interdependent, ‘and consequentgy caution-should be exerc1sed in t1m1ﬁg\\

and extent of change 1mp1emented, in order to avo1d 1rreparab1e harm to \\\5

the sJ;tem

This fear of the unknown is valid and is based on the premise
that the existing system, though not equitah]e nor the epitome of
effioiehcy, does work well. The problem lies in determining where : ‘ ’ ‘2
-jmprovements mayAbe made and hopefully, the extent to which hhanges ‘ k
should be .allowed to occur before the vested interests in the“retised
market become so large as to preclude reterting-back to a more stab]e‘or
eff1c1ent point of - operation. dbviously, nd’ point in any developing

-

market is that r1g1d but the aSSOC1ated cost, of re- estab11sh1ng a

oyt AN e v s
\

stable base of operation tou]d be prohibitive, ‘
In the United States, the FCC has already taken the ) ' ' j
introduction of compet1t1on past the point which most of the_avai]ab1e

: . -
literature recomﬁended They did this when they allowed MCI to provide -

message toll service as opposed to be1ng restricted to pr1vate 11ne
services. Nhere studies such aJ\that conducted by Hérry M. Treb1ng and
H1111am H. Mélody on Entry Cond1tuons in Te1ecommun1cat1ons (7) viewed
the effect which spec1a11zed carr1ers wou]d have on ATT as
]ns1gn1f1cant, they were unaware that the message toll markeﬁ would soon

°®

be opened up to competition.

(7) Harry M. Treb1ng and H1111am H. Melody, "Entry Conditions in_ S
Telecemmunications", Regulation and Entry, eds. Michael Klas§ and ‘ i
William G. Shepherd (East Lans1n M1chigan State University Public i
Ut111t1esaPapers, 1976), pp. 95-

. e ) : ; %




When this‘type of competition.is sanctioned in Canada, the .
yet-to-be-identified ramifications will be more intense due to.the a§?i::‘\
greater reliance on toll revenues. (8) Besides’ the e;pected loss of
revenue'and the broblems associated with this, the pub]ic]z}he]d
companies will experience financing problems. The main problem will be

. the raising of_capita] while facing increased uncertainty in the future
' earning stream. The need for capital will not be significantly reduced
because the exchange areas, which consume' about .65 percent of
~:j%bnstruct1on.cap1ta1, (9} will not be subject to competition due to the. f
~“ low return on invested capital. ' o ' | .

The final aspect of economic'theory'pertaining to system

O L TR e,

- interconnection to be qGﬁsidered in this thesis is the effect of
. regu]atqnx;delay in pricing decisions. If the regulatory agency 1s not \
1nc11ned to cons1der interim rates, and the trend is in that d1rect1on

. as the burden of broof Ties with the firm seeking rate re]1ef de]ays in

sett1ng rates may cause many financial problems.
) The basis of this. f1nanc1a] problem is rooted in the fact that ’ ‘

th1s is a capital intensive industry and’ the demand for capital is

T e e gt s

‘1ncreas1ng, w1th rising labor rates and increased demand for new
services, which is being stimulated by technological advances and .

compet1t1ve posturing The d1ff1cu1t1es with increasing demand aré

(8} See Table 3 on page 54. of th1s thesis.

(9) This percentage is based on AGT's forecasted. construct1on budget i
.over the next 4 years. When considering this, the reader should :
bear in mind that AGf’prOV1des tol11 service to 100 percent of the
telephone subscribers in the province while providing exchange
service to on]y 70 percent of the subscribers. )




Y
) compounded by'redueed generatton of capital -and erosion ot'ité
usefulness, over time, due to 1nf1at1on |

These problems are further aggravated by the carr1er s
d1m1nish1ng ab111ty to generate ﬁunds, due to the regulatory delay, anh
the uncerta1nty surrounding the extent and effect of competition. These
cond1t1ons in turn resu]t in higher costs for both equity and debt
capital as both these harkets_wil] react to the increasing unce[tainty

of the incofie stream.
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N .+ CHAPTER X
CONCLUSION and RECOMMENBATIONS
The events that shaped the te1econmun1cat1ons environment
- leading up to the s1tuat1on as described in Chapters 8 and 9 did not
hapoen by chahce. Nor were they the result.of un11atera1 action by anyr
one}participant More 1mportant1y, the previously referenced events did
not develop as the natural outcome of the 1mp1ementat1on of a well
coqﬁeived communication poiicy'deve]oped by the federal government. The
events.did occur as the result of deeisiOns made, by thetvarious
participants,’based primarily on expediency and self interest.

No sjng]evparticipant is ;E blame for this situation, nor is”
any participant free of fesponsihi]ity for the sertes of events']eading
to the current situation. 7Theref0re,'no one or two participants should
be made to bear the conéeouences of the recent'requests for change.

The efficiencies and automatic contro]s a]]uded to in most
stud1es on operat1ng in a competitive env1ronment s1mp]y do not exist in
this s1tuat1on or _in most s1tuat1ons where the cost of entry is-high or
on]y se]ected segmentc of the total market are open to competition. = , :

Thws is particu]ar]y true when the competitive market segments are

chosen by the competitors and only franchised- carriers are ob11ged to

i

£
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&3

pr0v1de service to a]] who request it, virtually without except1on.
Therefore the conc]us1on of this study is that the CRTC should
. not have granted CNCP system,1nterconnect1on with Be11 Canada. o
This is not to eay that the status quo should be maintained, or

that CNCP.shoqld-nerer be granted interconnect fon. What is being said

js* that a comprehensive review of the total communications environment . .
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must be undertaken in order to prevent a series of unassociated

decisions being made, in an atmosphere encouraging change for the sake

»

of change, which in total-would seriously threaten the common carriers

_ ability to function. It is understood that these decisiQQi%:re not

irrevocable, but because of‘the meghitude of the expected investment by

specia]ized carriers, the dectsions would be most difficult\to)modify.
The»erenditure'in time and money required to perpetrate significant
quification‘péy make any %ﬁanges ineffective.

| Solutions to the te1ecomenjcation preb]emk must begin with

resolution of the jurisdictional dispute between the federal and

. provincial governments. The United States mode] of federal jurisdiction

over 1ntraprovihc1a1 tommunication wou]d'be workab]e FederaT

jur1sd1ct1on wou]d be ma1nta1ned in the ass1gnment of frequenc1es in the

©

radio spectrum fbr microwave systems, one of the few areas in which

‘there appears to have been some thought and planning,involved. .

The next step would be the joint deve]opment with federa] and
prov1nc1a] part1c1pat1on, of a nat1ona1 commun1cat1ons po11cy. The
ability to commun1cate effect1ve1y,.eff1c1ent1y, and with a high level -
of fe}iabi]ity and confidentialty, will be e major factor in the '

ecoqpmic,and cultural viability of this or any other nation.- {t-fojlows

Vtﬁst the next step would be the formulation of the brovincia1

communication policies. ' The provincial policies would be designed to

'aubment the na??ona1’po]icy,fand satisfy the variohs nu%nces in

operating and cu]tura] env1ronments pecu11ar to each prov1nce.

Without hav1ng the benef1t of the communication policies of the

federa] and prov1nc1a1 governments, there are two things which the

@
./". O
7

u
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common carriers should do. The carriers must move towards a more cost
based pricing po]icy. The biggest impetus for thefﬁnf]ux’of competitors
has been the supehnorma] profits available in seJected segments of the
‘market. - The oegree of cross-subsidization maintained, or the maximum
month]y rate for the pfovisfon of basic’residentia1 exchange service, E
'should be specified in thefprovﬁncial communication policy. |
_From this point the common carriers will be eb1e to dete;fine¢

~ the feasibility of implementing a usage'sensitive pricing system for |

local eschanbe service. Implementation of th;s\type of chargingfwoﬁ]d

allow the consumer the option of maintaining a basic service at'a

/“minimum rate. .Those consumers who use the system extensively and are

<\

-thus respohsihje for the-largef shghe of the costs, would be billed
\\ascording1y. .This"type of billing system could be app]ied'to extended
flat mate service charging, thus turning hrooﬂﬁ a system, introduced for
politi \1 expediency. ? n |
ER‘BFE%} to base the price of a service on the costs 1ozorred
in prov1d1ng ‘the service, a major renovat1on of the system of accounts
151necessary This is the second 1tem.wh1ch could be done without the
benefit of government policy. : ’. A s |
The eXisting system of accounts has deve]oped in the'eer]y
‘years ' of the‘indust?y when 1ittle or no consideration was:given”to‘cost
caJsation or the possibi]ity of competitive'services. The complexity
'assoc1ated w1th the size or the scope and var1at1ons 1n cond1t1ons under

wh1ch serV1ces are offered were.not cons1dered 1n the parameters under

which the system of accounts was developed. H1th1n this system of -

' accounts, costs associated with particular serv1ces\may be deve]oped

on]y through the use of an arb1trary allocation process.

o
*
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The nen system of accounts shouid provtde the management of the
te]ephpne companies'more pertiﬁént information on which to make
decisions. The qua11ty of the information and subsequent decisions must
be high 1in arder to prov1de an opportunity to surv1ve in a industry .
subjéct to both the pressures-and opportun1ty for change.

.Possibie inphovenent in the quality of information would also
assist the regulator in completing his aimost inpossible task. To sit
outside of such a complex operatton as a te]ephone company; operating in
an ever changing environment, ard be forced to make mean1ngfu1 dec151ons

A

" based on 1ncomp1ete 1nformat1on is impossible.

The regu]ators problems are further compounded by the lack of
government policy and positive cooperation by the te]ephone companies.
The-telephone companies have traditiona11y.adopted a phi]osophy‘of
reaction as opppsed to one of positive action. ‘Theitelephone companies

»

tend to-wait for all participants in the operating enVironnent to
R
‘establish a pos1t1on, and then they react to each part1c1pant S pos1t1on

1ndependent1y " Positive action would involve establishing a position on .

each 1ssue, and then support1ng those posit1ons with subm1551ons to the
regu]ators, -offering 1nformat10n and ass1stance in interpreting the )
1nformat1on, and evaluating the effect of the company'$ position on the
issue.. AT & T appearfto'be adopting this philosophy in its recent
suhmissions‘in the communication hearihgs before the United States
Congress. Paul H. Henson of United Te]ecommunications Incorporated in

_ the United States presented a position paper‘to.a United States Senate

Committee in March of 1977. His paper agreed with many of the positions'

2y

presented in this thes1s and he concluded with an a]ternat1ve that cou]d:

be applied to the Canad1an commun1cat1on problem,

<
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Mr. Hensen proposed that efficieneies.of scale were to be foehd
in the provisioning of facilities, and that dup]tcatidn of any portions
of these faci1ities would only result in wasted capital and additional
cost to the consumer. He therefore recommended, consistent with bast
recomnendataons by common ‘carriers, that the franch1sed operating
te]ephone company be the so]e provider of commun1cat1on fac111t1es
w1th1n the franchised area.

From that po1nt on, his recommendation dev1ated from past
te]ephohe company proposa]s,“in that he recogn1ze5 the te]ephone
_ companies were not expertsf3n every facet of communication service.
Where a particular expertise, experience or'speciaI’interest die reside
outsfde of the telephone company, the company .or companies possessing
that spec1a1 sk111 should be allowed to prov1de the service.

You would then end up with the telephone company prov1d1ng the
facilities and basic serv1ce and special service companies renting the
frequéﬁcy spectrum or facilities required to provide the .service for
which they haye proven capab91ity. Nhen the local network reaches the
stage of wide band switching capab111ty, as antic1pated with the
deve]opment of fibre opt1cs, cable television companies would also lease
facilities or spectrum from'the te]ephene company.

The cénc]usion and the recommendations are based on the
arguments presented in th1s thes1szand could be subJect to change based
on a more r1gorou5‘econom1c and market analysis. Hhat is recogn1zed in
th1s thesis 1s that the CanadJan network prov1des reasonably eff1c1ent

services at pr1ces wh1ch are the second lowest in the world, wh11e at’

the same time it remains respons1ve to chahg1ng techno]ogy and requests

113
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for new and innovative services. In reachigg

- recommehdihg ﬁhaE'CNCP not be granted system nﬁf;:i

. |
nggjon we
recognize the inconclusiveness of the CNCP arghme
the many other threats to the Cahadiqnvcommunicatidns,operat%ng

environment whichfmﬁgé be considered in concert with the CNCP

application. - . %
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| CHAPTER XI
ALTERNATIVE MARKET CONFIGURATIONS
The recommendatton of Chapter Xyiskécr a-course of action

rather than the establishment of)a particular market scenario. In -
adopting this approach, we recognize the volati]ity of a mﬁﬁket
<1nvu1ving such dynamic particinants With this in mind, we w111
describe some possible configurations which may develop, aﬁd ‘the’ 1mpact
wh1ch these may have on the franchised common carrier. Sy

K The alternative configuretions which we will develop will fecus
'on the AT*- *a segment of the Canadian communicatiohs market. The

ol

~ 4
primary ‘'reason for reducing the area of concern in this manner is that

_ the Public Utilities Board (PUB) of Alberta has published. their

_positions on most of the:pertinent issues in a report titled .

"Telecemmunications Inquity, Report Ne E80111", dated Septefber 1,

.1980.  This Inquiry was initjated by Orders in'Council of the Alberta

Government dated December 6, 1978 and February 27, 1979 and resulted in
vthe estab11shment of probable gu1de11nes for the development of
communications within Alberta. The posit1ons taken by the PUB represent
a recommendat1on to the A]berta Government and shou]d not be, construed
as a firm policy statement. . In some'instances, the pos1t1on preferred,

by the PUB wou]d _require enactment of mnnend1ng 1eg1s1at10n or it may :

- fall into the area of Jur1sd1ct1ona1 d1spute betﬁeen the Federa1 and

Prov1nc1a1 governments

The first possvb111ty which we will discuss is the :\‘ s

pro]iferation of-connmnicat1on supp]1ers. Firms similerrto‘the

-specialized common carriers (SCC), referred to en page 38 of this

‘o _ v ’ -‘- . e
) o . 115

a

Y
P \

B i g




7 thests, will probably initiate actions, after the 1nterconnection sought
~‘by CNCP has been finalized, designed to allow them to part1c1pate in all.
or most regu]atory jurisdictions in Canada.

Large, well established f1rms from the United States such as_
Southern Pacific Communications Compqny'and']ocal firms sqch as TAS
Communications, .both of which participated in the Te]ecemmunications
Inquiry conducted by the Alberta PUB, are seeking access/more access éo
thebnetﬁork in order to estab]ish/improve their competitive position.
Assuming that the Alberta PUB will pursue thefr stated obJect1ve of
increasing compet1t1on in as many segmentskéf the commun1cat1on market

as they des1gnéte as compet1x1ve, (1) they will, upon exercising the1r

regu1atory power, (2) be hard pressed to restrict-entry into the carr1eqq'

field to only 5GT and CNCP.u

Southern‘Pacific_and TAS are tep?esehtative of two distinct
seaments of the communications market. Southern Pacf*ic opeﬁetes
pr1mar1]y in the spec1a11zed common carr1er segment while TAS provwdes

=N
te]ephone answering and.pag1ng services. In1t1a1]y, TAS will probably
2. '

<l> On page 37 of the Telecommunications Inquiry Report, the PUB states
their pos1t1on on competition as follows: The Board recommends that
Non-Basic” Telecommunications Servicés be regarded as competitive
service offerings. Accordingly, the Bgard recommends that there be
no market-entry regulation respecting providers of Non- Basic
Telecommun1cat1ons Services. :

.<2> On page 39 of the Te]ecommunicat1ons Inquiry eport,»the PUB states
their desire to control provision of facilities for competitive
services astfollows The Board considers that Non-Basic
‘Telecommun1cation Services be regulated by the Board with respect to
the construction or extension of any transm1ssion/d1str1but10n
network ‘associated uith these services. ..

"
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3 seek to extend their paging services from a series of dgotng areas - to a
province-wide'service, through automatic access on a selective basis. to
tﬁﬁ AGT tol1 network. . f .
As an SCC, Southern Pacific will probab]y seek dial- up‘access
by consumers, to Southern Pacific facilities yet to be constructed.
Southern Pacific and similar carriers wif] in all probability, request
the PUB in Alberta and the appropr1ate regu]ators in other <
jurisdictions, to order thehfranchised common carriers to make toll
) | faci]ities available to them. - These facilities would be used to extend
the services of the SCC s to customers beyond the reach of the1r
' estab11shed fac111t1es.
Compet1t1on in the transmission or special ‘service network will®
. be further expanded as the Value’Added Networks (VAN's) moue up from the
United States or develop independently in Canada ' These carriers D
“operate by “easing facilities from the common carriers, enhancing them
in some manner to form a specialized network, through which they prov1de
"custom1zed serv1ces to their subscrib;rs. This type of‘service is
prohibited by the regu]at1ons cogtained in the tar1ffs of most Canadian
' common carr1ers, therefore the carriers will have to receive directives
for change from‘their.regu1ators, or the regulators will reduest‘the ¢
'1egislative body, to which they are responsible, to amend the
appropr1ate legislation. | o | N
A o These compet1tors would pose a threat to AGT's spec1a1 service
or*compet1t1ve toll revenues of 44 m1111on do]]ars in 1980. The

magnitude of this threat is put into perspective by comparing the 44 .

million dollars of competitive toll revenues to_an expected net profit

- A



of 25 million dollars. This threat would appear even more~signifieant '
if the tncrémenta]_cost'of providjng.such.serVices were completely
identifiable.. .

The SCC's and VAN' 's would create further economic” rob]ems for
the carriers in the forecast1ng and provisioning are;s. If these
. competitors® are able to request access to the carriers'’ fac111t1es, and
* the regu]ators 1ns1st on the ava1]ab111ty of such facilities basically
on demand, the carriers will be fozted to over-provision. This prob]em
is compounded by greater uncertainty introduced into forecasting the
carriers' own requirements and the lead time required for the '
provisioning process.

The revenue reductions wh1ch the franchised common carr1ers

wou 1d actua]]y exper1ence would depend in part on the strgp@ure and ph@
[
manner of conduct1ng bdfiness prescribed for the carrier by its

_regulating agency. If ‘the regulators were to take the pos1t1on that all

_ distinguishab)e services be offered byjindividua], armselength
companies, inereased'overhead wbu]d compound the effect df revenue
reduction. ‘ o :f i

- In the previously referenced Teﬁgedhnmnications;Inquiry,/the
Alberta PUB's position Was that AGT wou1d not be required to establisH®
arms ~-length subs1d1ar1es as 1ong as they cou]d prove, by means of a
- contribution test that each compet1t1ve service or a re1ated group of
competItive services were not being subs1d1zed by revenues der1ved from
basic services. In the aepend1xes of the report the PUB c]ass1f1ed
most of the existing communication services as follows: Bas1c Te1ephone
- Services, Appendix 9; Basic Qable Television Services, Appendix 10;

3

Non-Basic Telecommunication Services, Appendix 11..
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If this configuration were maintained, the franchised_common
carriers withjn the TCTS consortium could continue to provide §Ervices
at the present Teve1 with little change in the pricing structure. - The
degree cf rate restructuring wou]d vary with the~eécnomic realities of
the part1cu1ar operating area. . '

The Alberta PUB cons1stent with the1r stated preference for |
1ncr§%sed competition, further recommended in the report that the » g
conmunithﬁons terminal market segment be opened for competition.,ALcss
of associated revenues in this market would ?Zrther compound the effect
on the franchised common carriers of the previously discussed system
1nterc6nnect{on Th1s is particularly true since the revenue Joss is in

the exchange market area which, in Canada in part1cu1ar, 1s heavily

.cross-subs1d1zed from toll revenues.

The degree of 1oss experienced by the carriers W111 vary in o

accordance w1th the degree of competition a]]owed by the regu1ator and
the compet1t1ve posture which the regu]ator permits the carrier to
assume. The ab111ty to assess the 1mpact of compet1t1on in th1s segment
w111 be restricted bylthe ex1st1ng system of accounts. This restriction
n111 also limit the carr1ers' ability td/react to competitive pressures.
.The most damaging configuration from the carriers' point of

view involves the reclassification of existing basic serevices to the

‘compeﬁﬁéive segment. This is particularly true df/message tol1 service

whith generates the‘bulk of the revenues requ1red for cross-

subsidization of exchange serv1ce.

An example of th1s type of compet1tor is MCI Telecommunicatwons

- (MCT) of wash1ngton, D.C. MCI, which operates .in the United States

offers the equivalent of.message toll service. They'initia11y;offered

T i e ekl L
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services simi]ar’to private line services by means of microwave systems
Aconnecting larger cities in the more densely populated areas..
Initially, these systems were built to connect centers with known
-intercity ca]iing patterns, but were designed for ﬁntégratidnvinto the
larger system when both capital and demand for.service 3arranted such a
move. g '
- MCI deve]oped thefr range of p;iVate line senviees to the point

‘where, considering the. entry of other carriers into the field, the

'deve10pment of VAN type communication service companies and AT&T's

pos1t1ve response to the growth of compet1t1on, they felt that the most

positive move for them was to offer message toll service. After having

app11ed for and being refused by AT&T un11m1ted access to the local
sw1tche network they proceeded with an ant1trust action against AT&T.
They-w re successfu] in this action and. are now offering message toll
serVice.l<3> |

In an interview which appeared in the October 25, 1980 issue of

P

the'Finaneial Post, MCI spokesman Gary Tobin made the following comments

“about MCI's progress to date:
4A They current1y offer message tol11 service to 80 dense1y

Y popu]ated areas in the United States wh1ch jncludes 3,500

Ccities.

- There are plans for expansion into Florida and ‘the Patific'

UNorthwest next year and they are cons1der1ng expans1on

1nto Mex1co and Canada in the near future.

(3) Owen & Braeufigam, op. cit., p. 229.
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- MCI increased their revenues'from 7 million dollars in
1975 to 144 million dollars in 1979.

- .They expect to have accesglto 90 percent of the population
in the United States in a few years but currently have no
plans to access the final 10>percent‘because they estthate
the cost wou]d:equa1 the cost of reachinglthe4preceeding

25 percent.
N

In the_hfgber density routes,'MCI has ‘been able td,
undercut AT&T rates by as guch as 60 percent.,

If th1s type. of compet1t1on were perm1tted in. Canada, the

-

: franch1sed common carr1ers would be forced into an,even more diff1cu1t

pos1t1on given the1r greater reliance on tol1 revenues as a result of
the relatively higher rates charged‘for message -toll services.

_ Though the Canadian market is much sma]]ér and, with the
exteption of a line between Montreal and Toronto, the densities of the
eastern seaboard of the Un1ted States do not ex1st super norma] profits
of suffic1ent magnitude do ex1st in the cross-sect1ons between ‘the major
Canad1an centers wh1ch are attractive to this type of competitor.

If Canadian regulators were to allow this type of compet1t1on

to deve]op in Canada, the Canad1an telecommun1cat1ons 1ndustry would be -

subJected to an a]most gotal reconfiguration. .The dependency of the

franchised carriers on toll reyenues could no longer be maintained, and

a total restructur1ng of the rate schedule wou]d have to be undertaken

if the current 1eve1 of service is to be reta1ned in areas of Tow

popu1at1on densities or difficult access.

Assuming the regulators and/or their Qoverning body, while

respohding to.the'pressures for increased competition, would not.

{
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‘tolerate a reduction in service levels for basic telecommunicatien

. services,ﬂalternate sources of revenues would have tovbe found. The

‘ nost basic decision which must be made 1s°determ1nation of the source of
the revenues. Shqu]d they he generated within the industry in the form

of rate restructuring or Shou1d°those‘suscribers or geographical areas -

requ1r1ng ass1stance have direct access to public funds.

Swnce direct taxes are usua%]y the most unpa]atab]e to the
taxpayer and subsequent]y the politician, we will concentrate our
efforts on a;reviennof'the a1ternatjves associated with generatjng the
revenues within the industry. The alternativesiconsidered will not be
exhaustive but shou]d‘be indicative of the type of options avai]ab]e
.within the industryt ' |

The most obvious a1ternative'wou1d be to set the connection
fees high enough to. cOmpensate for the lost revenue. . This alternative
would have the synerget1c effect of ma1nta1n1ng and protect1ng the
revenues of the telephone compan1es through generat1on of increased -
revenue and reduction 1n the compet1t1ve advantage expected by the SCC S
- or VAN s.‘ ' , .
| , The second a1ternat1ve would be. to generate the required
revenues through 1ncreased exchange rates charged to businesg
subscribers. Th1s a]ternative wou]d tend to recoup the revenues from .
the primary source from which the revenue losses would be 1ncurred It
udoes noth1ng towards a]]ocat1ng costs on a causal basis and tends to |
aggravate the consumer segment wh1ch supported compet1t1on 1n the first
instance. ‘ | |
o The third and fourth‘alternatives invoive raising the basic
rates for exchange service for both business and residential service,

-
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thus increasing the revenue from exchange services. The third
: . b .

_alternative would retain the‘va1ue‘of service and rate averaging

concepts and would reduce the disparity betWeen costs and revenue

related to exchange service in total. It would retain the arbitrary .

nature of cost allocation and considering thevdependency of Canadian
te]ephone companies,on tol revenues,(see pages 1 and 2 of Appendix 6),
jncrease the residential rate to the point where low income ‘families and
pensioners'may novlonger be able to afford service. ‘
'The fourth.alternative mey offer ; Vviable solution to'the

| prob]em of Tost revenue and of some subscr1bers ‘being unab1e to afford
'bas1c service requ1red for emergen%is1tuat1ons .This a]ternat1ve |
1nvo]ves the application of a usage sensitive pricing'scheme

. The most common method of app]ying usage sensitive pr1c1ng is
.the app11cat1on of a reduced month1y charge which a]]ows for the p]ac1ng
of a fixed number of calls within a des1gneted ca111ng area. Increases
in the number of ca]]s, expans1on of the ca111ng area weighted. by the
time of day the ca11s are ‘made results 1n:increased charges. The first
| 1ogica1 step in>imp]ementing a usaée sensitive‘system/would be the
' e11m1nation of extended flat rate ca]ling schemes. (4)
’ Another b1]11ng method involves the - assignment of message units
“to the various parameters wh1ch contr1bute to the cost of prov1s1on1ng,
'~ such as frequency of ca]]s, duration of the call, d1stance and the time

at which the call is made. The customer is then. _charged. for the number

. § -
of message units which he consumes dur1ng the month. (5) ,

| (4) See page 31 of this thesis.

(5) James G. Cosgrove and Peter B. Linhart, “Customer Choices Under

Local Measured Telephone Service“ Public Utilities Fortnightly, CIV

(August 30 1979), pp. 27-31 @
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Usage.sensitive"pricing‘is’noylthe ultimate in the allocation
of'costs, since ohly about 15-25 percent»of the costs incurred in .
'prpviding service afe usage sen;itiVe; and even this is dépgndent dn the
partisy]ar pircumstances. For zga]l offices, where the initial size ér
the incremental size of additidﬁg faf exceeds the capacity requirement
for the ;ﬁmber of customers-beihg served, theré are.Virtué11y no usage
sensitive costs. (ﬁ) Thewyirtual‘quaTifTCation also app]iés.;o smatler
offices where the cost for the central Processor of the switching .

machine_?&r exceeds the cost of the. actual switching portion”of the

machine._ The dfchotomy faced by the carrier is that step-by-step

switching; which is more reflective of fhe usage sensitiV@ty concept in

 jts usage and provisioning, is not capable of generating the -information

s

- requibed for_uéage sensitive pricfﬁﬁ“withdut the addition of‘éxpensive
peripheral equipment. <7> Further, the-outsideAp1ant porfionAof the cost

of provisioning for exchange service is also insensitive to usage.

On the positive side of the USége sensitive pricing 1edgér,'the‘

- computer controlled switching machines, bqtﬁ analogue ard dﬁgita], are
capab]é of generating'the required bii]ing information. - Also, the usage
" sensitive pricingACOncept is a more reasonable method ofta11ocating

~ charges tha e valye of Service.cbnéept‘current1y in use.

{6) Leland W. Schmidt, "Comment" (on Raymond M. Alden), New Dimensions
-in Public Utilities Pricing, ed. Harry M. Trebing (East Lansing:
-Michigan State University Public’ Utilities Studies, 1976), p. 323.

-(7) American Telephone & Telegraph estimate the cost for measuring

- equipment to be $5.00 per line in electronic offices. Lawrence
Garfinkel and Peter B. Linhart, "The-Transition to Local Measured
IS;S hone ggrvice", Public Utilities Fortnightly, CIV (August 16,

b s P- . . R N . '
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number of billing options from which the customer may choose should not
) . .

125

Usage sens1t1ve pr1c1ng appears to have many favorable

‘

character1st1cs but” 1t is not capable ‘of estab11sh1ng a causal

relationship between cost and pr1ce and the carr;ier would incur '”w .

. significant costs for implementation and maintenance. Usage sensitive b

priCing does not warrant an all-out imp]ementation program, as suggested
by Raym;nd M. Alden <8>”bUt it shdu]d_be the subject of an extensive
cost benefit study to determine if anéywhen it should be introducedl
withoqt the aid ‘of these.studies, we would suggest that there is a

mihimum exchange size be]bw which USP should not be considered, and the

/

. . 1
be so large as to cause excessive expense in gathering and processing

the billing information. ‘ -

“’The a1§ernatives’presented are responses to'the requirement for .
maintaining eXisting levels of basic service while experiencing
significant reductions in toll revenue.. - 2 | a

The first a]ternat1ve is not too rea]1st1c in that it tends to
defeat the purpose for which compet1t]on was 1ntroduced |

The second a]ternat1ve in p]ac1ng the responsibility on

it L O TV B

business enterpr1ses is in effect p]ac1ng ‘the costs of prov1d1ng

unprof1tab1e basic serv1ces on the customers of the bus1nesses. This
constitutes one of thevmore progress1ve forms of taxation. This

alternative is aTSo_counterproducxivé with respect to one‘of the

4or1g1na1 1ntent1ons of 1ntroduc1ng compet1t1on into commun1cat1on

serv1ces, supp1y1ng an 1ncent1ve for the bus1ness enterpr1se to support

the new communication suppliers. ‘ . . :

(B) Alden, op. cit., p. 302.

' .
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The ‘third alternative allocates the cost to those groups which
cause them to be incurred, with thé fourth alternative a1loca£ing the
charges in a more reasonable and equitable manner on an individual basis.
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o : APPENDIX NOTES

The ca]cuiation of revenues from the'marketvsegments,”as -
‘1dent1f1ed by CNCP, was based on the fo110w1nd source documents. The
initial submissfon by CNEP to the CRTC wh1ch 1dent1f1ed the total |
‘revenue for each market segment and CNCP's share of that market. 'The‘
year end Operating Revenue Reports for AGT for the years:1973 through
1978 and the Financia] Statistics on Canadian Cmnnon—Carriers as
produced by "the Government of Canada, Department of Commun1cat1ons for
the years 1974, 1976 and 1978. The latter source was used most

Table 113.1.2 Toll revenue and Table 113.1.5 Total operating’

extensively throughout this study

revenue of the Financial Sfatistics were the source documents for tge
~ first 6 lines on_eachbpage“df Appendix 2.. The exchange revenue is.the

total nevenue-minus the tol1 revenue. The toll and exchange revenues

for the other TCTS member cdmpanies'were then indexed to AGT's revenues.

» The Operating Revenue Reports for AGT were used to develop -
Append1x 3. The totals for each market segment for the yedrs other than
1976 were: indexed to 1976. . S

Page 4. of Append1x 4 was derived by app]ying the 1ndexes from
page 4 of Appendix 2 to AGT S 1976 evenues’ for each market segment as
 shown in Appendix 3. The differen between the revenue tpta]s for each
market segment, attributab]e to thg cpmmon carriers, and those developed

1neAppendix 5 were prorated between BC Te]hand Bell Canada on the basis

_ of‘revenues_for each companyyshbwn‘dn Appendik,Z. This procedure is

"based on two major assumptions:

[+
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.1) ._Thevmanket size and share identified by CNCP are correct.

2) The communication activity expected in the'dperatihg areas

of BC Tel and Be]] Canada)warrants, the ass1gnment of the ia
surp]us to thesk two compan1es. 1
The remain1ng pages in Append1x 3 were der1ved uswng 1976 as
the base year and assuming that the growth percentages exper1enced by I\
the other TCTS member compan1es, over the years 19?% to 1978, was the
same as that exper1enced by AGT.
£
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APPENDIX 1

. SWITCHING HIERARCHY

The switching offices in the Canadian Telephone Network fa]l into 5 |
distinct c1ass1f1cations, 4 of which .are toll c]ass1f1cat1ons Starting
at the bottom of the h1erarchy, they are as fol]ows. K
Class 5 This office is the local switching office which is capable of
connecting the customer to other customers on the same switch,
"Ato customers connected to ofher class 5 offices in the same
exchange area or to the toll network. . 1
Class 4 This office is called a toll office and isnthe first level of
tol1 switching. This office has the capability of
-~interconnectingﬂc1ass 5 offices which are eonnected.to it,

interconnecting to another class 4 office or to a class 3 or 2

off1ce depending on the routing opt1ons designed into it.

Class 3 This office is referred to as a primary center and 1ts

pr1nc1ple funct1on is the switching of calls between to]]
offices and is normally the source of most of the high usage
 trunk groups \ o \
Class 2 Th1s office is called a Sectional ggpté;/;nd normal]y there is .
only one of these offices per area‘code.
C]ess 1 Regibna] center. ‘Therevare only twnxéuch offices in Canada, .
" Montreal and Reg1na. h
- The office h1erarchy was estab11shed to fac111tate

administration traffic flow, supervision and econom1c provis1on1nge

- patterns.
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. the ‘network operates and what options are available.

fCombi_atﬁon of offices such as 4 and 5 were not uncommon but as
tol1 centers |
rare to find toll and 1oca1_switching being handled on the same switch.
Combinations ofivarfous classes of toll offices on the same switch is
still common. _ | |

On page 108 of this appendix is a schematic diagram of how the
Varions offices are interconnected in the'hierarchy scheme, which is a
Nor;h Amer1can//pandard Note. the offices on the left are c]assified by
name while those on the right are g1ven the correspond1ng class’ number
and also that each office is des1gnated alphabet1ca]1y for future use in

thé narrative descr1pt1on N

We will trace through a few simple calls in order to show how

.

The first point to consider»is'the numbering scheme; which
aga1n, consistent with t?e hierarchy scheme is a North. Amer1can
standard. Each fhstomer is ass1gned a seven digit code the first three
;digits of_wh1ch are referred to as the NNX code and designate which -
machine or 10,000_ndmber group:he-belongs to in a certain officef The X
can be.any'number from O - 9 while the N-exciudes 0, 1 and sometimea 9.

The NNX code cannot be repeated within a -Numbering Plan Area (NPA). The

flexibiTity and number usage efficiency is very dependent on the types

of switching machines in use in a particular region. The electronically

controlled machines with.the‘inherent translation capabi1ity and
f]exibi]ity in the number of digits forwarded a1lows for maximum
ut1]1zation of NNX codes under the constraint of one NNX for each office

or 10, 000 line groups.

ave become larger and fewer in number it is becoming quite’
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, The area code, a distinct 3 digit code, 1dentifies each
numbering‘plan area~ In this area the 1oca1‘te1ephone company.is
responsible for number ;dministration but must coordinate on a North

~ Amercian basis a11 changes or additions to the numbering plan, as the
NNX code is used for both;routing and billing of all toll calls. The
area served by'an.area code yaries jnverse]y'to the\popu]atiOn density

and the number of distinct or separate communities, within the area,

which require thefr own’end office. The importance of the Tast factor *

will diminish as d1g1ta1 switches with remote sw1tch1ng units will

reduce the need for separate switching off1ces with 1nd1v1dua1 (NNX s)
'O1n many of the smaller centers

- If customer Bl wishes to call customer B2 he dials the NNX
associated with.the office, followed by the»4'digit.code which
destgnates customer B2. The local switch in‘bftice B.then\connects
customer Bl, to BZ. | | ~

. If customer Bl w1shes to call customer Cl then- customer Bl

- dials 0 or I in order to access the to11'network, then depending on the

type'ot'toll service requested 'either Bl or the operator diaTs Cl's NNX
plus a 4 digit code and a talk path is estab]1shed through office B to G
to C to customer C1.

If B wished to. contact A, the call would likely be estab]1shed
»-through off1ces B, G, H, F A, or if a ‘trunk group ex1sted between G &
F, then H could be e11m1nated - The ex1stence of a trunk group between G
and F is dependent on»the calling patterns between the end off1ces
served by 6 and F and the geography and d1stances ‘between G and F and G,
H and F. .
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If C called D, then.'the routing'eptions become quite numerous -
and again are dependent on similar criterta to that discussed in the
preceeding paragraph If the offices involved are in fact those given
as examples then it would be h1gh1y un11ke1y that high usage groups s
ex1st between offices F and M, F and I, H and E or even H and I.  Trunk
groups most ikely exist for the other inter- off1ce routes shown. . 4

ProV1ded the preceeding assumptions are true the initial.part
of the reute CfF-H and the final portiqn I-E-D are fixed and cohp]etion
of the cailiis'dependent on.trunks being available in these groups.
IOnce_tne call had progressed to H, the switch at H would look for a free
trunk from H to J,- if one were not available it would look for trunks
H-K-J proceed1ng through all possible comb1nat1ons such as H-K- M-J or h
H-L- MsJ unt1] a path is estab11shed or a trunk busy signal is returned

,Lto cl. .Such an exhaust1ve search norma]]y takes no more than a few

seconds.’ . ' .

. . . . . ’ . . . Y
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FIGURE 8
SWITCHING HIERARCHY
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CNCP MARKET EVALUATION
FOR 1976 (000) -

CNCP REVENUE L o,

TELEX : ,
BROADBAND '
PRIVATE WIRE
TELENET
~ BROADCAST
P

- MARKET SEGMENTS

MESSAGE. RECORD

“

- COMPUTER COMMUNICATIONS

PRIVATE WIRE SERVICE .
BROADBAND EXCHANGE SERVICE
TOTAL (12% OF MARKET)

. TOTAL MARKET
TCTS MEMBER COMPANIES' SHARE

PRIVATE WIRE ssszcss

. TELEX \

TELENET ; ;

PUBLIC MESSAGE

TOTAL (88% OF MARKET) ¥

TOTAL MARKET
TCTS MEMBER COMPANIES' SHARE

PRIVATE LINE VOICE

'stRcs

PRIVATE WIRE SERVICE -
BROADBAND EXCHANGE SERVICE
TOTAL (8% OF MARKET) -

TOTAL MARKET :
TCTS' MEMBER COMPANIES' SHARE

159,754

70,282

5,004
67,034
- 4,707
3,500

$150.527

13,600
1,900

$15:500

129,173
113,673

48,100

70,300
4,700
17,500

19,154

5,400
3,100

13,500

106,336 .

97,836

Taken d1rect1y from CNCP 3 Ev1dence in Ch1ef
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