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- WORKING PAPER

CANADIAN TELECOMMUNICATIONS CARRIERS AND THEIR SUPPLIERS

EXECUTIVE SUMMARY-’

This Working Paper explores the relationships between Canada s
telecommunications common carriers and their suppliers. Forecasts

of carrier expenditures provided by the Canadian Telecommunicationsxl
Carriers Association’ show.that the carriers collectivelyware the‘
largest‘procurement group:for electronics‘and.communications-hard— »
ware, This large market is served bv a number of,indigeneous manu-
facturers, andito a lesser degree bv importers of foreign—built |
-hardware. The respective roles of these two supply groups are SR
,discussed, and’ some comparison is made: with the relations that exist

between carriers and suppliers in other developed countries.

~As many of the - opinions herein expressed are condensed from the »
submissions of representatives from various carrier and supplier
organizations, this report does not necessarily represent the v1ews
of the Department of Communications or_of the:federal Government, andf

no commitment for future action should'beﬂinferred'from thisfpaper.

The paper Was"not initiated with the objective of reaching a firm set
- of conclusions, but rather to present in one. document an overview of
the industry that would serve as a background for discussion between ‘

carr1ers, manufacturers, and governments on matters of common concern.

* Certain observations have emerged from ‘the 1nquiry around wh1ch discussions

..will probably focus. These are’ summarized below.

. A domestic manufacturing3industry with a solidly—based“Canadian research -
and development capabllity is a necessity to ensure low—cost telecommunica—
tions in Canada. Only in this way can equipment suited to the Canadlan
environment be designed and manufactured. The decline of a strong Canadlan
' presence 1in telecommunications research and development,.manufacturing and

distribution would have a~profound effect‘on the carriers. 'Equipment costs



would increase,:and‘many other hidden costs aSSociated with compati-
bility, standardization,‘documentation, training and premature
-‘obsolescence would add to the burden. The carriers would be'less
Vflexible in meeting the needs of users, and unable to respond rapidly

to new user demands " The inevitable consequences Of carrier dependence~‘
on foreign technology would be higher prices and a lower grade of

service for Canadians.

Canada s telecommunications carr1ers have been well served by the
vert1cally~integrated manufacturing industry and other specialized
manufacturers * Captive markets and North American equipment ‘standards
have prevented excessive competition, in consequence the- supply industry
- is less fragmentedvthan most other manufacturing sectors. Unrestricted-
competition in telecommunications.manufacturing wouldeeaken this'pref
dominantly Canadian"industry resulting'eventually in hiéher equipment
.prices to the carriers rather than lower, since a fragmented industry
~cannot perform as efficiently as a- 1esser number of large integrated

.operations.

A number of actlons have been taken in the United States to weaken the

vertical- integration structure, includinp the restrlction of the manu—k°

facturing«arm to certain markets. These initlatives are not - appropriate
- to Canada where research and development, manufacturing, and carrier

operations are on a much smaller scale. ¥

S A1l developed.countries have recognized the importance-of a strong

- manufacturing capability in telecommunications, and have taken special

' measures to support‘the manufacturing sector. Most telephone systems are

owned and operated by the state, and monopoly purcha51ng power 1s used

to support a llmited number of domestic: manufacturers. As a consequence,

trading in telecommunications equipment ‘between developed countries s -

© limited to a few highly.specialized items.




-'enrichment and entertainment. '

The manufacture of telecommunications equipment is scale-sensitive,q

and the minimum scale for competitive manufacturing in Canada is

rising faster than the domestic market growth. Canadian manufacturers.

~are aware of this fact and are seeking ‘export opportunities. ‘With--

out expansion of markets, ‘the prlces charged to Canadian carriers "‘

will eventually be increased leading to increased 1mports and a

i decline in the share of domestic market available to Canadian manu-

facturers. »This_trend, once established,,is almostnimpossibleoto

reverse.

‘ Canada 8 telecommunications carriers have a vital interest in the

preSerVation of a strong and viable manufacturing sector and" their

views and special requirements must be considered in any review or

development of an industrial strategy for the electronics sector. -

,»The'domestic market. for'telecommunications'equipment cannot support

a large number of manufacturers, therefore a. rational distribution of

_manufacturing activity. must be accomplished without encouraging the
- establishment of new foreign suppliers, which would eventually resultv3

©in 1oss of ownership”andzcontrol.

A dilution of Canadian control in the manufacturing sector, and

reduction in R&D activity, would cause the. hardware requirements of

Canadian carriers to be subordinate -to the design and development

" dictates of 1arger and more influential markets. -Once control of

manufacturing,_development costs, and the rate of innovation are lost..

to Canada the economic consequences will prevent the realization of

the full role of communications in the’ areas of trade, commerce, cultural
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WORKING PAPER’

THE CANADIAN TELECOMMUNICATIONS CARRIERS AND THEIR SUPPLIERS

. INTRODUCTION

The Canadian Government regards the whole field of.communications
in Canada as a key sector that must be subject to effective_Canadian
controli/. The largest component of'this sector is represented:by

the common carriers, members of the Canadian Telecommunications Carriers
A.Association -who provide over 997 of telephone and telegraph service

in Canada.’

- With total construction expenditures around $1 billion‘annually,rthe
carriers exert a profound influence on the telecommunlcatlons manu- ;
facturing industry in Canada. Conversely, the longev1ty of major 1tems

of telephone plant makes the carriers highly sensitive to assured sources

of supply.
The’purpose of this paper is:

1 (a) To explore Canadian common—carrier relationships with suppliers,
and to evaluate the past performance of Canadian manufacturers
in serving carrier equipment needs. :

(b) To identify fadtors which affect the Viahility of'canadian'

manufacturers, and to assess . the possible impact of these factors
on carriers and users.

\

The paper comprisesvfiVe sectionszi
Section 1 presents carrier statistics and carrier spending estimates.

Section 2 offers information on major suppliers and presents a condensatlon
" of supplier comments.p

ij< Proposals for a "Communications Policy for Canada" - Green Paper,
March 1973, ~




Section 3 discusses three major product sectors: switching, trans—
mission and terminal equipment. ! S .

Section 4 compares carrier/supplier relations in Canada.and the
United States with those prevailling in other developed. countries, and
also discusses export opportunities for Canadian manufacturers.

Section 5 presents a review of the factors that have been identified
as likely to have a major impact on future carrier/supplier relations
in Canada. :

- Most of the information used to compile this paper has been obtained

| from in-depth interviews with executives of supplier companies and from
detailed spending estimates of the carriers, this latter information -
being supplied by the Canadian Telecommunications Carriers Association.

- Supplier saleS‘figures and carrier spending-estimates-were-received in_il~

confidence'and-are>therefore aggregated in the body of the report;

The paper is not intended as a tradeidirectory, but deals~With the
industry in total, _E&ery effort has been made to include all industry
comments, but obviously some editing was necessary'and doubtless many"

small'companies"have been excluded from the survey of manufacturers. S

The authors are gratefulvfor the whole-hearted cooperation of executives.
of the supply industry, Canadian manufacturers and foreign—owned sub—

s1d1aries operating in Canada, all of whom gave very freely of the1r time
and opinions An- impressive amount of corporate and product 1nformatlon,

. much of it confidentlal was made available to our 1ntervieWers.

The cooperation of the»Canadian Telecommunications_Carriers'Association,
in collecting details of past and future construction expenditures from

~member carriers is also gratefully acknowledged.

As so many_of'the opinions herein expressed are condensed. from the

- submissions of representatives from various “carrier and supplier organiza-



tions, this repoft"does not necessarily represent the views of the
Department of Communications or of the federal Government, and no

commitment’for future action should be inferred from this paper;

This veport is to bé‘considered as a background working paper and no
effort has been made to edit it for uniformity'of terminology with.

other studies.
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SECTION '15: THE CARRIERS'

I. PROFILE OF THE CARRIERS\

Canada s telecommunications needs are served by two distinctive
::telecommunications groups, the telephone companies ‘and the telegraph

companies, together with COTC and Telesat ‘who provide overseas and<

domestic satellite service respectively. The major. individual companies
are members of the Canadian Telecommunications Carriers Association
..(CTCA) This Association has twenty—three members, providing more
"than 997 of all. telephone and telegraph service in Canada.’

The combined gross plant of CTCA members exceeds $8n6hbillion, and
annual revenues in 1972 were over $2 billlon. Revenues of the two
major telegraph carriers, CN Telecommunications and CP. Telecommunica—
~tions totalled $116 million in l972 less than 6% of total industry
revenues: Prior to World War II, these two companies provided public
telegraph service and served the communications needs of the parent
railways. From"August 1, 1947 there has been a progressive pooling
“of CN and CP telecommunlcation operations, including development of
':‘new services such as Telex, Broadband and Infodat, and in constructlon
of a jointly-owned transcontinental microwave system. ~CN/CP Tele-
communicationsrhave competed for many'years with the'telephone{company,
d'organization, Trans4Canada Telephone System (TCTS); in the ‘provision.
of private wire services, and this competition is 1ntens1fying in the
| rapidly evolving area of data- communications, which CN/CP view as a
natural extension of their message record activitles.' Combined total f
.dollar purchases of teleprinter, telex subscriber, electronic trans=
- mission ‘and switching equipment by CN and CP for the,year 19721were_
about $26 million, or less than 37‘of total industry ekpenditures,-
therefore in the discussion that follows the equipment requirements

of the telephone carriers predominate



" Major statistics of CTCA members have been grouped as follows:

’eTotal

Canada Telephones
4
A. Bell Canada and Subsidiaries
" Bell Canada ‘ , L S 6l.4
Bell Subsidiaries : 8.2
B. GIE Subsidiaries ‘
' British Columbia Telephone Co. ©-10.1
Other Subsidlaries oL 2.2
CC. :Governmenteowned Systems _
~ Provincial - L S 13.1
Municipal : K - 2.7
- D. Other Carriers _
a cN Telecommunications: o ' 0.5
C? Telecommunications ‘ ‘
coTc p» '
Telesat
E. Total CICA ~ . =~ . 99,2l

The structure of the Canadian carriers is characterized by private
ownership. The eastern half of the‘bountry from the Atlantic through_'
Ontario, representing about 707 of the population and telephones,

is almost entirely served by Bell Canada ‘and its subsidiaries. On

- the West Coast about 107 of the population and telephones is served
by the British_Columbla,Telephone Company$ 807 of the population is

serned by these'two'companiesi“ Bell is 97Z_Canadianéowned,‘where—.

as B.C.'Telephone is 517% owned by the Anglo—Canadian'Telephone Company, -

~l/. Includes 1. l7 for the Canadian Independent Telephone Assoc1ation,

a’ member of CTCA representing the Independent Telephone Systems
of Ontario and Ouebec. .



a Canadian subsidiary of General Telephone and Electronics Corpora;
4tion ‘(GTE) New York. GTE controls ‘the largest non-Bell telephone
system in the United States, about equal in’ telephones to all of.
Canada. As is common in the North American industry, these operating
companies are vertically integrated with’ R&D and manufacturing

companies .«

The public sector,constitutes.less thanhZO%_of population and tele-
phonest served by three provincial systems and one municipal system'
in the Prairie Provinces, and by CN Telecommunications in the: Yukon
and the Northwest Territories. (CN Telecommunications also operates
in Newfoundland and northern British’ Columbia) Total telephones in
Canada were about 11 million in l972 -

As mentioned CTCA includes CN Telecommunications, CP Telecommunications,
- COTC, and Telesat Canada in add1tion to the telephone companies. CN/
CP2/ offer v01ce, v1deo and data communication services, both switched
and private wire, in competition with the telephone companies. COTC

~is an international carrier providing links. to foreign countrles except

‘ the United States. Telesat Canada prov1des domestic satellite service

to the~CTCA carriers and the Canadian Broadcasting Corporation, in’

nholesale.blocks‘of 960 one-way voice channels (one RF. channel) .

Avstatistical profile of the various groups within CTCA is contained
on the following pages- The.information contained there has been
gathered from company annual reports, Statistics Canada publlcations,

and in a few 1nstances, conversations with individual carriers

E] CN/CP Telecommunications is a consortium.oflCNT and CPT.
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'CARRIFR PROFILE - (CTCA) - 1972 -

" GROUP A : Bell Canada and Subsidiaries

‘ A;lv"BEll'Canada'

7 Total

Operating Area - Ontario, Ouebec ' Canada
Population. . 13,961 K 63.5
Telephones 6,742 K | 614
Employees: =~ 37,993 SRS WA
©.Cost of Plant C$ 4,677M . oo 541
: >Operating Revenues 8 11,125 Mo - 55.3
‘1!Construction Exoenditures $ 492 M f 49.5

-aRemarks
- 1ncorporated company : 97% . Canadian owned

27 AT&T interest (common equity only)

- dominant in the industry by virtue of its size and
© vertical integration.’ . :

- by far the“largest operating.companyQ"

- operating subsidiaries and majority owned affiliates
. provide service in Newfoundland, Nova Scotla, Drince
Edward Island and New Brunswick. :

- vertically 1ntegrated with R&D. (Bell—Northern Research)
~and manufacturing (Northern Electric Company, Micro—
systems International) '

'A —"federally incorporated and regulated (Canadian Trans-
- port Commission). -

- also'operates in NWTvand Labrador,>but plans to sell
' "its Labrador holdings to Newfoundland Telephone Cof



A2
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Newfoundland Telephone Co. Ltd.

.Z Total |

- Qperating‘Area- ‘-f‘ o Newfoundland - | Canada
Population o 537 K . Co2.4
Telephones -~ . 110K - . 1.0
Employees oL 939 12
Cost of Plant ' » $ 79M .9

‘Operating Revenues B 22 M - 1.1
. Construction Expendituresxr $- 11 M o 1.1

Remarks

- incorporated company, 99.77 owned'by‘Bell Canada.

U provincially incorporated and regulated (Newfoundland
Board of Commissioners of Public Utilities) ‘

' Maritime Telegraph & Telephone Co.>Ltd;

7 Total

Operating Area - . Nova Scotia ' " Canada’
' Population - - 802K N
Telephones S : 324 K . i_ :h 3.0 "
>Employees _ B '.;. | 2;898l"" v)lbh - 3.6
Cost of Plant: - $ 227M 2.6
Operatlng Revenues _ ’$: SSQM' . I 2.7
Constructlon Expendltureszf$ :'ZSiM - i 2.5

Remarks

- 1incorporated company, 52 2% owned by Bell Canada
without control (voting limited to 1000 shares)

- provinc1ally incorporated and regulated (Nova Scotia
Board of Commissioners of Public UtilltleS)



Island Telephone Co.

A.4

A5

. Operating Area’ .-

Popnlation'
Telephones
Employees
Cost of Plant

0perating Revenues

Construction Expenditures

~ Remarks

L o- ”incorporated company, 52. 7? owned by Maritime Tele—
graph & Telephone Co. Ltd.

- provincially incorporated and regulated (Prince Edward
"Island Public Utilities Commission)

S .

% Total

Prince Edward Island . Canada
114 K 05
39 K O 0.3
225 0.3
$ 23 M 03
5.M 0.3

$ . s3M- 0.3

New Brﬁnswick:Telephone Co. Ltd..x

'Opereting;Area

Population
Telephones
Employees
Cost of Plant

' Operating Revenues

‘Construction Expenditures

Remarks

% Total

 New Brnnswick | e Canada
648 K - o 3,0
261 K 2.4 ,
2,245 2.8 ?
©202 M: R 2.3

$ 0 s0M 2.5
$ 23 2.3

- ‘incorporated.compeny, 50..57 owned by Bell Canada.

- »provinciaily incorporated and regulated (New Brunswick
. Board of Commissioners of Public Utilities)
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Telephone Ltd..

A.6 _ Northern
‘ . : : - % Total
Operating Area = . Northern Ontario . Canada.
Population | ',A » .
Telephones - ' 4 ' 52 K , 7 0.5
Employees . : , oL 361 :_ 0.5
‘Cost of Plant $7 . 2aM 0.3
Operating Revenues $ ... 5M -- 0.3 .
,Construction‘Expenditures $ - 2™ : . 0.2
_Remarks
'~ incorporated company, 90.8% owned by Beil_Canada.lr
- provincially incorporated andvregulated (Ontario
Telephone Service Commission). :
A.7 Téléphone‘du Nord de Quebec Inc.

~Z:Total

Operating Area ’ Northwestern Quebec A Canada
Population A ' | ‘ '

- Telephones. - - S 57K . . 0.5
Employees - 235 ' i: 0.4
Cost of Plant _ $ ,e43~M l '0{5?
Operating Revenues % ‘iOEM‘ ’ ‘ 0.5

' ‘Construction Expenditnres $ 5M 0.5
Remarks B

incorporated company, 100% owned by Northern Telephone Co.

provincially incorporated and regulated (Ouebec Public
Service Board)




A.8 Télébec Ltde

‘Population

ﬂTelephoneé “

_Employées

. Cost of Plant . $

‘Remarks

Operating Revénues h $

_ Comstruction Expenditures §$

S

Operating Area Central Quebec '

40 K
186

xS
5 M

3 M

"9 Total
" Canada

0.4

0.2

0.3
0.3
0.3

l', - _ S ' . = incorporated company, 95;12'owned by Beli Canada.

e ; o - provincially incorporated and regulated (Quebec
“ ‘ Public Service Board). o
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- 'GROUP B : GTE Subsidiaries

’

{

B.1

Remarks

 British Columbia Telephone Company -

7 Total

Operating Area ‘ - “,'_British Columbia .- Canada’ .
" Population . - 2,200k 10.4
Telephones o : 1,114 K T-ﬁ\ i 10.1
‘Employees . - . . -~ 10,107 . 0 12.6
Cost of Plant = S - $ 911 M :‘ ,'.l0.5
n;Operating Revenues. . - $ 224 M :": Jl' 11.0

: Construction Expenditures $ . 130 M¥ v_..' 13.1

incorporated-company, 50.7% Oﬁned by The ‘Anglo- .

Canadian Telephone Co., a Quebec subsidiary of -
General Telephone and Electronics Corporation,
New York

second largest operating company, about l/6 of
Bell Canada in telephones.

corporate associatlon through GTE with R&D and
manufacturing. GTIE manufacturers in Canada are

‘Automatic Electric . Co., Brockville, Ontario and
- ‘Lenkurt Electric Co., Burnaby, B.C., who have R&D
responsibility for certain products.

.federally incorporated and regulated (Canadian
Transport Commission). .

5 . Includes Okanagan Telephone Co. (B 2) a wholly—owned :
subsidiary of British Columbia Telephone Co. _




B.2

B.3

Okanagan Telephone Co. -

Al

“Operaring Area
" Population

Telephones

:Employees

Cost of Plant.:

’ Operating Revenues

Construction Expenditures

.Remarks

- 16 -

) ._'% «'I;Otal . .

South Central B.C. __GCanada
67K 0.6
5% - 0.7

$ 43u o

$ oM . 0.4

I G R I

o= incorporated,company, 99;9% owned by B.C.,Tel.

A_— provincially incorporated and_regulatedv(Bfitish
- Columbia Public Utilities Commigsion).

(1) Included with British Columbia Telephone Company.

'.QuebecITéléphone

'Operating Area

Population
Telephones

Employees

‘u Cost of Plant.

Operating Revenues ‘

‘Construction Expenditures -

Remarks

;%VTotal'

Eastern Quebec L ~ Canada -
177K 16
15611 - . 2.0
$ 161 M o 1.9
$ 37 M 1.8

C$ o 1TM L 17

- 1ncorporated company, 56 757 owned by The Anglo Canadian

_Telephone Co.

- provincially incorporated and regulated (Quebec Public

Service Board)
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GROUP C ;-Government—bwned Systems

C.1 Manitoba Telephnne System

%~Total

'_Operating Area | | " Manitoba -._ -u? - Canada
Population C 993k s
Telebhoneat o Alrv o 481 X . . ' 4.4
Employees 3,979 5.0
Cost of Plant ‘ S $ 347 Mg; 4.0
Operating Revenues _ - $ 69 M 3.4

3.7

Construction Expenditures $ 37 M-

l Remarks

- provincial system regulated by Manltoba Public;
' Utllities Board. :

C.2  Saskatchewan Telecommunications

% Total

.-Qperating,Area o ‘ Saskatchewan - . _ Canada
Population - 90k 41
Teiephones‘V ’ - 345 K .v"). 3
Emplnyees - R t 2, 614 g S 3.3
Cost of Plamt - $ . 28M . 3.0
_Operating‘Revenues . 5 60 M - : . '_‘ 3.0

. ConstructionfExpenditures $ 23 M n 2.3

. Remarks

- ﬁtovincial system regulated by a Cabinet appointed
: Board of Directors, the Minister of Telephones and
~a standing committee of the Saskatchewan Legislature.
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Onerating Area C. o Edmonton
‘Population S
Telephones , . ‘ : l‘24l K
HEmployees o T RN 870 '
Cost of Plant : li ‘$' 113 M
~Operating Reyenues , | $ﬁ> 26 M

: Construction'Expenditures ' '$",13 M
Remarks

- ‘municipal system regulated by elected representatives

of the City of Edmonton

’%3Total
Canada

7.6
5.6
8.6
7.8
6.9
8.5

C.3.. Alberta Government Telephones
. Operating Area t‘ t - © Alberta
Population IR :' o l'67l‘K'
Telephones = - . 615 K
Employees i ' 6 908
Cost of Plantv iu - 8 676 M
'~0perating Revenues_:“" - $ l4l<M
Construction Expenditures $ 84 M -
Remarks
- provincial system regulated by the Alberta
Public Utilities Board ' ,
C.4 ~edmonton.te1ephonesv

% Total
Canada’

2.2
1.1
1.3
1.2
1.3
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C.5 Thunder Bay Telephone Dept.‘

’ %.Total

Operating Area .. Thunder Bay, Ont.' T Canada
 Population _ o 1_ ‘ o - _
Telephones - L U57TK. 0.5
Employees - o 126 0.2
Cost of Plant ' o . ':$‘ {23"Mp_v : . 0.3
o ‘ _ Operating Revenues . % 4 M . . L 0.2
1_: ) . " Comstruction Expenditures §$ - 2 M S 0.2
} : . R Remarks ’

-  municipal system regulated by Ontario Telephone
--Service Commission. .

‘ C.6 Ontario Northland CommunieationsA

, : S : % Total
Operating ‘Area ' Northern Ontario - - __ Canada
”Populatioh ’, g \__ , : B
. Telephones o ;‘ 2 K . . L=
Employees - IR R 280 ‘ 0.3
Cost of Plant $ 23 M 0.3
Operating Revenues o $ 6 M. o 0.3
Constructiou‘Expenditures s$ 1M e - ;O;l

. - Remarks.

- provincial system Formerly regulated by the Canadian
) Transport Commission. Quebec properties sold to Télé-
fphone du Nord de Quebec (A.7) and self regulated ‘as
of January, 1973. Regulation by Ontario Telephone
Serv1ce Commission 1s under study




~ 20 -

"GROUP D

:‘Other7Te1ec6mmunications Carriers.

D.1 CN/CP Telecommunications

(a)

(b)

‘Z’Tbtal

CN Telecommunications? L : Canada
Operating Area

Telephones - Nfld., Yukon, NWT

Northern B.C., Other Telecom-

" munications - Canada _ _
Telephones o - _ o 56 K . 0.5
Employees . 4,174 5.2
Cost Qf»Plant; ‘ % 3zom 3.9:
Operating.Renenues N % 75 M w; 37
Consttuetipn‘Expenditures'?e‘ $H - 21 M; c . 2.1
CP.Teleéommunications‘

Operating Area

Telephone - nil :

- Other Telecommunicatlons - Canada
Telephones'. . L - _
Employees '. : »> - 2,188 ¢ C2.7
Cost of Plant 0§ 139M 1.6
Operating Revenues . - $. LM 2.0

‘Construction‘Expenditures. $. 5 M* . - 0.5

Remarks

= “not separately incorporated. A consortlum of the
telecommunication departments of CNR (a federal Crown
Corporation) and CPR (an incorporated company).

— regulated by .the Canadian Transport Commission.
- 'costs and revenues are shared eqnally,:exeept for
. services provided by only one member’ of the consortlum,

'notably telephone service by’ CNT.

*_~Estimate.
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D'3

D.2 Canadian Overseas Telecommunicatibn»Cerbdratien~
L . R o ‘% Total-
? Operating Area - - Overseas o ' Canada -
‘Telephones . v _ ,
- Employees - . 778 o 1.0
Cost of Plant o $ 154 M g 1.8
Operating Revenues $ . 44M ; . 2.2
Construction Expenditures $ = 38 M ‘ S 3.8
Remarks
' - provides overseas circuits to most parts of the
world other than the U.S., via submarine cable, .
HF radio and satellite. - -
- federal Crown corporation regulated by Canadian
Transport ‘Commission. .
_Telesat Canada

o - . . % Total
Operating Area . . . L R . Canada
_Telephones ' » l |

"Employees L ‘ 212 , . ‘ 0.3

Cost of Plant $  15M o 0.9
‘Operatinngevenues : : $ — "l' L =
Constructioa,Expenditures $ : 37 M : L 3.7

‘Remarks

- 1incorporated company, founded in 1969, jointly owned
by the Government of Canada, 13 approved telecommunicatlon
carriers and: ultimately the public.

- provides domestic satellite service.

.. = .no regulatory review at present.




Sl

" GROUP E : CTCA

. Total °  Total ~ = % CTCA -

., CICA " - Canada  Total Canada
' Telephones | - 10,901 X 10,987 K 99.2
Employees " 79,966 80,206, 99.7
Cost of Plant- .  ~  $ 8,616 M ~$ 8,641 M - 99.7
iOperating Revenues $ 2,026 M $ 2,035 M .. 99.6
Construction Expenditures $ 989 M ; 994 M. . -99.5
Remarks

CTCA includes the Canadian Independent Telephone

Association,. an association of independent (non-Bell)

telephone systems in Ontario and Quebec. Quebec Té1&-

phone, the Thunder Bay Telephone Dept. and Ontario
Northland Communications, who are individual members
of CTCA, are shown in B.3, C. 5 and C.6. The other non-

-Bell systems in the two provinces accounted for 121,000

telephones in 1972 or 1.17 of total Canada. These
telephones are included in the CTCA total

CTCA also includes the Trans—Canada Telephone System,

an- organization which administers the toll network




- 23 -

SECTION 1 : THE CARRIERS

II. CARRIER CONSTRUCTION EXPENDITURES

_ WithOut question the carriers are the significant demand factor
; 'in ‘the marketl/ for telecommunications equipment in Canada. In' _

‘:1973 their purchases amounted to $1 billion and by 1980 should rise

"to $2'billion. This is the conclusion reached from a CTCA tabulation

1jof actual expenditures for 1967 72 and projected expenditures to
1976. An uncertainty is introduced by the future development’ of

~ data communications, expected to be’ 1arge but not reflected in thev
CTCA forecast. Under these circumstances the $2 billion level of

expenditures. in 1980 may be taken as conservative.

" The CTCA data are presented in'five~charts to»portray the main _
.sectors of the market; Land, buildings and sundry items such as motor
’vehicles and tools ‘are excluded, so that the construction expenditure
of  the charts is somewhat lower than the correspOnding figure in the
carrier annual reports. In general all CICA carriets are represented
.except Telesat which had specialized and non—recurring expenditures
-for satellite equipment in the’ years 1971 -73, amounting to about $lOO
million in total. As a further caution it may be noted that Charts
II-2 to II-5 added together are slightly less than the material component‘
of Chart II;l9 a discrepancy caused by the 1ack of detailed information -
in a few cases. The charts are based on the standard class1fication

- of accounts used by the’ carriers, which does not permit a complete‘
“analysis of construction expenditures.v It is hoped to remedy this

-defect in future discussions with the carriers

i/ . The telecommunications market here defined excludes radar,
navigational equipment, television/radio broadcast and home.
" recelvers, and Community Antenna Television (CATV). The
 cost of installation labour is included.
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‘Not ebvious from the charts is the annual growth of construction ‘
expenditures, varying from 7% to 157 for the period 1967 74 in ac-
cordance with buslness conditions. An average growth of 107 per ;
year is representative of all plant categories ~ Central Of fice ‘
Equipment Station (Terminal) Equipment and Outside Plant, ‘The low:
growth indicated for 1975-76 does not -agree with previous years and

probably results from the tendency to underestimate when extrapolating"

beyond known construction projects.
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CHART TII-1'

TOTAL - CONSTRUCTION EXPENDITURES

.Chart II- l shows material labour and total construction expenditures

of the CTCA carriers except Telesat Canada for the period 1967-76.

Labour consists of the engineering, plant, traffic and installation
activities associated with the construction project, performed by elther
carrier or outside contractor. Over the years labour has been constant
at'one—third of total’ekpenditures, but the proportion varies‘by type of
equipment being highest (807) in labour intensive plant such as‘undér—'
ground conduit and lowest (20%) in electronic equipment of ‘plug-in design.

In future the trend to electronic designs will reduce labour costs in

relation to material but’ not necessarily in absolute terms.

' The material component of expenditures represents sales of the manu-

facturing industry'to the carriers, forecaSt at $715 million in‘l974, of
which 50% is devoted to Central Office Equipment (COE), 30% to Station
(Terminal) Fquipment and 207 to Outside Plant.. This relationship has

been stable s1nce 1967, but the advent of electronic gear should lower

.the proportion of Outside Plant in future years. Interest charges during
" conmstruction and reused material, amounting to BZ‘of material expenditures,

‘are ignored since they are less than(the7error‘of estimate.

"Total construction expenditures have doubled from $O 5 billion in l967
‘to $1.0 billion in l973 a period of six years, and on the same bas1s should

redouble to $2.0 billion in 1980. As noted, a rapid growth in data com-
munications would be additional to this figure s1nce it is’ not reFlected in

the CTCA forecast. The estimated expenditures for 1974 are as follows.

Material

. COE - Switching o f‘g . "$215 million
- Radio & Circuit - : 150 million
Station (Terminal) Fqulpment - 200 million .
Outside ‘Plant 150 million
, | Total - . $715 million
" Installation - S . 370 million -

. Total Construction Expenditure . - .$1,085 million
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CHART 11-2

COE - SWITCHING

COE;Switching is‘of particular‘interest hecause“of the rapid
increase in eiectronic systems, which have tr1pled in three years

to a level of $1OO million in 1974, one—half of the total )
_switchlng expenditure. Crossbar procurement has declined slightly
;and step—by step’ not at all, indlcatlng a continuing future for

~ these electro—mechanical systems in spite of obsolescence. Pro— |
jections are made difficult by the steep rise in total switching
expenditures, 257 annually in 1973 and 1974, caused by the expansion
_ of electronic systems.' Assuming the more usual growth rate of 107 -

per year and a steady demand for electro—mechanical equipment, the

market in 1980 would be $250 million electronic, $70 million cross-

bar and $30 million step—by—step,‘in all a total of $350 million.
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" CHART II-3-

COE - CIRCUIT AND RADIO

*. COE-Radio consists primarily.of miérowavé équipment, but Circuit
‘includes a Qariety of transmission equipment - analog multipiex;
digital multiplex, cable carrier systems and voice freqﬁency |
termiﬁal equipment-td name a few. \Total'expenditures have increased
steadily to a level of $150 million in 1974 of which 257 is radio.
1970 was an ‘exception to the trend and evidently a bad year for

" radio and multiplex.
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CHART II-4

STATION EQUIPMENT - -

More than half of Station Equipment is represented by Private
" Branch Exchangés (PBX), key systems, telephone sets and the

aSchiatedfconnection material, mainly house wiring and terminals.

Teletype. has grown to $20 million in.1974 because of the expected.

- demand ininew services such as Infodaf and. Dataroute, and the use.

"of'elegtréﬁié terminals more expensive than the electfo—mechanical_

© teletypewriter. Radiq—telebhone refers to carrier?owned equipment
.‘on customer pfemises, mainly mobile sﬁationsj cérrieffowned-base

V statians for mobile and point—tOeppint.séryice_are generally on
"pompany pfemises'and.inéluded‘with COE-Radio. At $5 millioﬁ
énﬁually radio-telephone is small in rglétion to total stgfion
equipment, $190 million in 1974.. '
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" CHART. II-5

- OUTSIDE PLANT -

. Outside Plant expenditures by type of plant are avéilable until .
11971 only. Projected tﬁey reach. $145 million in 1974, consiéting -
mainly of buried/ﬁndergfbund/aériai daBlé:(SOZ) with the remainder
in poles, underground cqﬁduit, submarine cable ahd a small quantity .
of open wire. The major application'of‘éable‘is tb.prbvide a

physicallvdice‘cifcuit over a paif'éf,wifes from Central Office
to subscriber, still the domipant'mode of'transmission in loop

plant.
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SECTION 2 ': SUPPLIERS

1. . INTRODUCTION

,The telecommunications manufacturing 1ndustry in Canada conSists

f of about 235 companies, many of which supply equipment to Canadlan
common carriers. 647 of the total manufacturlng activ1ty is’ located

iuin Ontario, 227 in Ouebec, 77 in British Columbia, and the- remaining

7% in other parts of Canada.

‘The industry is dominated by the Northern Electric'Company and to
a lesser degree by two GTE companies, Automatic . Electric and Lenkurt
. Electric These companies have strong corporate ties with common
' carriers, and supply practically,all the equipment required by their:
v7-associated"operatinglcompaniesgdfrom switching'machines to:station .
"equipment located on the subscriber's premises;‘ Togetherithey account

for an estimated 75% of the Canadian domestic market.

The‘remainder of .the Canadian common carrier market. is. supplied by
Smaller Canadian manufacturers, by Canadian subSidiary plants of large |
‘ foreign—owned multinational firms, and by 1mportation of equipment .

from U.S., European and Japanese sources L L

_In‘this'paper such items as ownership, products,'future developments -
and. profitability were . considered but were not doCumented by companies.
AThe intent was ‘to present an - overView of the 1ndustry rather than a

detalled description of each company
Suppliers are discussed'under four headings as‘follows;

1T, Northern Electric Company
“III. GTE-Automatic Flectric—Lenkurt Electric
v, Other Manufacturers '

V. Importers ‘and Foreign Subsidiaries
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SECTION 2 : SUPPLIERS

II.

lNORTHERN ELECTRIC'

The Northern Electric Company, a subsidiary of Bell Canada, is the

largest manufacturer of telecommunications equipment in Canada,

- with almost ten times the sales volume of its nearest competitor

Manufacture of telephone equipment in Canada began with the production

. of telephone sets at Brantford Ontario in 1878. This was followed

in 1882 by ‘the formation of the Mechanical Department of Bell Canada,

later to become the Northern Electric and Manufacturing Company_inv

. 1895.. Separate cable manufacturing'companies were established in’

1899 and 1911, the Wire and. Cable Company and Imperial WireﬁandlCable
Company reSpectively; Bell Canada initially held up to 907 ownership

‘of all the subsidiaries, but at various dates in the early l900s up to

.a 407 interest in each of the subsidiaries Was sold to Western Electric

Company in the U.S.; in order to provide more working capital In

'l9l4, the subsidiaries were amalgamated to form Northern Electric Co.

Ltd. Bell Canada retained maJority interest in the new firm, and Western.
Electric held a 44% interest.

From the beginning, Northern and its predecessors produced equipment
designed in the U.S. by Western Electric, uSing their manufacturing '

information. Northern s dependency on imported technology can best be

explained by quoting from a speech given to the Canadian Manufacturers

,a'Association in June, l972 by Mr. V. 0. Marquez, then Chairman of the

ABoard of Northemn Electricl/

1/ »"Building an Innovative Organization , an address by Mr. Marquez

to the Canadian Manufacturers' Association, June 1972. An o
instructive parallel between Northern and L M. Fricsson, Sweden, n
is presented : :
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"During the .years of early development cosaee Northern, in
the classic Canadian fashion, secured its designs from a
U.S. source of telephone technology and concentrated on
manufacturing these U.S. designs in. Canada to serve the Bell
Telephone Company of Canada and the rest of ‘the .Canadian
_market. Although the telephone had been invented in Canada ...
by our reasoning, it was clearly simpler and more economical -
for a Canadian manufacturer, like Northern, to make use of
_ U.S. designs (rather) than to generate domestic designs of
‘_its own. : .

This imported technology, together with the technical, operational _
and administrative information supplied by the American Telephone and

Telegraph (AT&T) Company to Bell Canada by means of a Service Agreement,

provided the basis for the excellent telephone service that exists
in Canada today. Northern was assured full access to the results of
‘a continuous and successful research and development program without
Arisk and' at minimum cost. This seemingly idyllic situation would
probably have endured until the present day, but, as Mr. Marquez

"4continued

“".... in 1956, the roof fell in on Northern Electric. . A Severe
and 'sudden change in Northern's .technical environment, quite

' beyond the company's control, but.exemplifying the kind of
'catastrophe' which any Canadian manufacturer might have to
face today, took place. A dispute between the U.S. Department
of .Justice and the American Telephone and Telegraph Company

. resulted in a Consent Decree which effectively throttled the
flow of product design, of" process technology, of manufacturing
know-how, of purchased apparatus and components from Western
Electric to Northern. At the time, Northern had.no design
capability of its own, employed no scientists engaged in product
or process development and had never been interested in markets
outs1de of ‘Canada. :

. When Northern was cut off from the source of technology on which
it had been dependent for seventy-five years, the critical need
to generate its own design competence, under forced draught,
so to speak, embarked the company on a traumatic and costly

. experience from which it has not yet fully emerged: Competent

'scientists and design engineers were mot available in Canada
in sufficient ‘numbers - they had to be sought outside. - The high
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cost of generating domestic designs, coupled with the

even higher learning cost of developing an adequate degree
of sophistication in this skill, was and continues . to be

a heavy financial burden for the company to carry It
soon became evident, as it had to the Ericsson Company
eighty years earlier, that these new and heavy costs could
not be supported by the domestic market alone.

*'In the fifteen years since 1956 Northern has heen striving
to learn, under great pressure and under conditions of

- extreme urgency, how to develop and maintain an adequate
degree of competence in skills that the L.M. Ericsson Company
had acquired gradually, progressively and considerably less
painfully, over a period of eighty years. o

"fhez“Consent‘Decree" to which'Mr; MarQuez_referred restricted Western -
4_;E1e¢tr1¢ to the role»of supplier. to‘the U.S. Rell System (with certain
‘exceptions) and Western decided to sell its interest in Northern.
Before 1957 Western held 44% oF the Northern equity, the remainder

" béing owned by Bell_Canada. Rell acqulred 90% ownershipuin 1957,
increasing this to 99.9% in 1962 and 100%: in 1964. ‘

_1Although Western Eléctric ownership had diminished in 1957, Northern
still had a Technical.Information Agreement which provided relatively
free access to Western design and manufacturlng inFormatlon 'When‘the
TIA was renewed in 1959 for a five-year term, and agaln in 1964, the
‘amount of informatlon was greatly reducéd and the economic terms became
‘ less'favourable In the 1969 renewal information dried to a trickle,
' consistlng of certain design items for electronic sw1tch1ng with no
manufacturing data. Northern had royalty free use of Bell Telephone
" Laboratories and Western Electric patents for equipment delivered to
Bell Canada and its subsidiaries By virtue‘of the Bell-AT&T Service
Agreement but a patent does not disclose technology.- Fssentlally,
'Northern is now in the same posltlon w1th respect to Western as any

',other manufacturer.
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With the end of Western Electric- technology in sight Northern had
to find an alternative. This was the R&D laboratory established in

1958 .which was reorganized in.1971 as a separate company, Bell- .

.Northern Research, owned 51% by Bell and 497 by Northern. The task
. of launching a new R&D facility and bringing it quickly to a state

of development comparable to long—established organlzations in other

countries was a difficult one. First of all, skilled managers,>

:scientists and .engineers were required to Supply the entrepreneurial

innovative and development expertise needed Moreover massive infus1ons

of capital became necessary not only to purchase the Western Electric

.equity but,also to set up the required,laboratory facilities in Canada.‘

Other difficult facts had to be learned the hard‘way, byfactual

ekperience; Canadian management had never been faced with such problems

‘as choosing the’ most promising R&D areas or when to- take 1osses and

terminate 1osing prOJects for products which had, 1n1tia11y appeared to .
be winners Development costs mounted due to the increas1ng complex1ty
of the telecommunication products selected for development. ‘It soon
became evident that not every development was a winner and that eventual

success often rests upon a serles of costly failures. .

As 1ate as 1964 virtually all of Northern s product portfolio with .

" the exception of pOWer cables was still dependent on 1mported deslgns.

" Displacement of mature products such as No. 5 Crossbar and the 500 tele-

phone set is a slow process and only in 1972 aid the‘proportion of

'.Canadian designs in Northern's manufacturing portfollo exceed one- thlrd

of the total. ThlS share is expected to exceed 757 in 1977

“Bell—Northern:Research is now theilargest industrial‘R&D'establishment

in Canada, employing 1400 persons. Tt has developed original designs in

analog multlplex, microwave radlo, stored program electronic switching .
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'and most recently-a'270 megahit/second‘coaxial cable system.  The
- Vacuum created in 1956 has been filled, but at a cost, and Northern
is now actively seeking a broader market base, in order to support

‘ the ever increasing technological expenditures.

Products -

Northern is the only firm that manufactures a full range of telecom-

‘munications products in Canada, and one of two manufacturers of central ‘

'office switching equipment. (The other is GTE Automatic Electric).

- Operating from sixteen manufacturing locations spread'over seven
‘provinces, Northern produces all kinds of switching, transmission,
outside plant and termlnal equipmentz/ Principal products are llsted

below:

Telephone Switching Systems .

Electro-mechanical exchanges, local and toll

Electronic exchanges, local and toll

Private automatic branch exchanges, electro—
mechanical and electronic

Data sw1tching

Centrex ' ‘ '

Automatic call distribution

Intercom systems '

Telecommunications Power Plants :

24V, 48V and 130V power plants
Ringlng and tone plants

Transmission Systems

Microwave radio

Satellite electronics

Carrier. multlplex :
Digital lines and channel banks
Voice frequency and program ynits

2/ Certain low volume, specialized equipment is not manufactured, e.g.

telex switchers, telephone switchers for the COTC gateway exchanges,
trans~oceanic submarine cable and repeaters, certain.satellite and

ground station equipment, and heavy route coax analog systems.
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Telephone Sets

Residential, coin and business telephone sets‘
Key telephone sets and systems
Hands-free telephone sets :
Data 1nput sets
>Data‘Handling Equipment
Modems- :
Digital data sets
Apparatus

Ringers, cords handsets , dials,‘couplers N

_ Wires and Cables

Telecommunicatlons wire and cables
Power wire and cables -

Outside Plant

Loading coils, connectors, protectors,\
cable terminals, splice cases Co

hSince 1964 the Northern Electric R&D Laboratory, and its successor
‘BNR, -have had the responsibility for updating most of the product

o portfollo, includlng products of Western origin and at the same tlme

v have 1ntroduced a large number of new products,. some of ‘which are o

*listed below

Sw1tching

World's largest Video Switcher for CBS New York
Program and other equipment for EXPO 67

"CBC Master. Control at EXPO 70

SA-1 and SF-1/2 Small Crossbar Systems

Minibar Switch

SP-1 Stored Program Control Switching sttem
SG-1 Digital PBX

SE-2 PBX.

Aerospace

Satelllte tracklng antenna for CRC

Arctic Earth Station for Bell -Canada. . - _

Low cost TVR Earth Station for Canadian North

Production of Electronic Platform which forms'
the heart of the ANIK Satelllte
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'Telephone Apparatus

Award Winning CONTEMPRA .
Invention of the Electret Microphone
Lightweight Noise Cancelling Head Set

.Radio and Transmission

Parametric Amplifier : '

RA-3 Solid State and TWT Microwave Radio
" RB-3 FM Terminal '

‘MA-5 Analogue Multiplex
“LD-4 PCM Systém on Coax Cable

NELC 375 Coax Cable, ‘

Major: Subsidiaries -

Northern Telecom Inc., Boston, Mass .

A wholly-owned subsidiary; NTI‘was incorporated in 1971 to manu;

- ';“ : ffacture and market telecommunications equipment in the United States.
Sales offices have been established in New York Texas, Florida,
Illinois, and California A telephone apparatus assembly plant has
‘been set up in Port Huron Michigan, and new manufacturing plants w1ll
be in operation in California and North Carolina early in . 1974 to

”iproduce electronic switching systems, private branch exchanges, and

other telecommunication products

- In 1973 NTIL acquired Northeast Electronics Corporation, aU. S. —owned
:manufacturer of telecommunication test equipment To facilitate

‘expan51on, a $l million plant is being built at Concord New Hampshire

Nedco Ltd., Montreal, Canada

Nedco is' a Wholly—owned.subsidiary of*Northern Electric, and together
with its subsidiaries distributes electrical_and industrial products
‘; S with sales outlets'in Al:Canadian cities. . In August, l973, Nedco
| ' acquired at $3. 25 per share over 94% of “the 1,273, 254 outstanding shares
v~of Zenith Electric Supply Ltd. ,'a Toronto . based electrical and electronic

wholesale distributor w1th 11 ‘branches in Ontario
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AMiorosystems.International Limited,
Montreal, Canada.

1

- MIL manufactureshsemifconductors including integrated circuits for

the'computer and telecommunications industries. Its principal

manufacturing facilities are located near ‘Ottawa, Ontario, with an L
~ assembly plant in’ Malaysia. Marketing subsidiar1es are established

‘N in West Germany and the United States. ‘

MIL is listed on the Toronto,fMontreal and Vancouver stock enchanges,fv
but as of December'3l 1973, Northern held 68.67 oWnership;‘ Since
formation in 1969, MIL has incurred a loss of over $26 million to
'September 30, 1973. Of this amount. $3 6 million represents a loss for ;
_the 'nine months ended September 30, 1973. ‘ ‘

» 'Although sales have been growing rapidly,'the company has reportedly
been plagued by production—line.problems.. Late in 1973, major_changes
were:made at the'senior management level with the objective of moving

the company to a profitable position. -

Northern Electric Telecomunlkasyon, A S.,
" Turkey : :

Incorporatednin l967, this subsidiary is 513 owned by Northern,_49%
by the Posts and-Telegraphs Administration of the Republic of Turkey.

. The plant produces switching equipment, power supplies and telephone sets.

Northern Electric Co. (Ireland) Ltd.,
Galway, Ireland

° NE Ireland, a wholly -owned subs1diary, was incorporated in 1973 to
manufacture products aSSoclated with telephone station equlpment and

electronic private branch exchanges, components and sub-assemblies.
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Nevron Industries. Co. Ltd.,
- Montreal, Canada '

The wholly-owned subsidiary was,formed~inu1972, with a capital of.

$5 million, to make investments of a venture_capitai nature.

Northérn Electric and Subsidiaries' Consolidated Sales3/

‘Consolidated - Neti ‘  No. of -

Year . - Sales Earnings Employees
' ($ millions) -  ($ millioms) C o
1973 . .. 612.8 S 432.0 25,073
19727 . 53%.3 - 20.1 20,787
971 576.3 . -i2.6 23,230
1970 . 563.6 4.1 24,986
C1969 0 4825 Co1.0 26,032

1968 - 426.3 - 9.4 23,682

.‘The drop in sales between 1972 and 1971 Northern attributes to the

phasing out of various lities that had’ been unprofitable for some’ years.f

Northern sells to all segments of the Canadian operating telephone

company markets and\believes.it has approximately 70% of'the;ﬁarket;

. In 1972 58% of consolldated sales ($309 million) were to Bell Canada ‘
"~ .and its subs1diaries Virtually all products are sold to common ‘
‘5carriers In 1972 Northern ranked 204th in sales on the Fortune 11st.
of the 300 largest 1ndustria1s outside the United States, behind .
Plessey and L.M. Ericsson, its nearest competitors who were 147th and‘

116th respectively. .

Ej - Source: Announced.Results‘for 1973,maﬁd‘Ahnual Reports.
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. New Venturées

“Until 1956, Northern operated in the best branch plant traditlon,

- as a virtual Western Electric subsidiary and captive supplier to.

Bell Canada and (to a lesser degree) other Canadian carr1ers » Since
1956 the major task has been to “replace the dependency on Western
Electric technology with an in—house capability, w1thout los1ng ground
inuthe domest1c market, It soon became evident that the R&D program
that was required could not be supported out of domestic sales alone,
and in response to this realization Northern in the late 1960s made

several attempts to enter export markets, w1th rather mixed results

From the 1nitial ventures into foreign markets came evidence that

. export sales outside of North America led to an increase in. development
costs, rather than helping to spread the existing costs of R&D over a
wider base. The mod1fications of Northern s sw1tch1ng equipment for
‘the Turkish market, for example, were extremely costly and the Turklsh
subsidiary has not yet contributed significantly to the company's:

earnings.

As a consequence, Northern now appears ‘to be concentrating 1ts short-

term export sales - effort in the- United States, where a. large, if f1ercely
competitive market: is available but where most of the company's products

" _can be sold without costly redesignkand modifications;u.This.strategy '
still allows for the export of cables, telephone sets, terminal equipment,>
Vtransm1ss1on equipment, and m1scellaneous hardware, all of which can be
‘,'incorporated into carrier networks outs1de of North America with minimum

system compatibility problems.~

The - initial approach to the European Econom1c Community market has

- been made by establishing the Ireland sub51diary and the company anticipates
bullding more plants in Europe. ) Another recent move- was the licens1ng

~of the Plessey Company of England to manufacture and’ market certain of

Northern s products in the U. K..and other markets.
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Northern officials now consider the company to be a multinational
corporation,‘manufacturing a broad line of telecommunications products‘
for sale throughout the world. -The short -term emphasis on the U.S.
'market provides an immediate outlet for. many of the company's innovative
. new products and, at the same time, it appears related to a strategy

| of buying time so as to develop new generations of equipment that will :

‘be suitable for all markets without the need for costly modifications.,

- 'A stated company objective is to reduce the dependency on Bell ‘Canada

sales by increasing sales to non—Bell customers. In a move designed
'to facilitate this expansion, Northern in November, 1973 flled a
prellminary prospectus with the various Securities Commiss1ons in Canada

with the intention of making an initial offering of common shares”/

In a letter to Bell Canada shareholders, Mr. R C. Scrivener, Chairman, . .

" made reference to the continuing expansion of Northern Electrlc s
bus1ness, the necessity for equlty financing, and the requlrement for
.the infusion of new capital to assist in the expansion of Northern s

business in Canada, the U.S., Europe and other countries.

The  task faced bygNorthern in launching a ‘significant assault on ‘world
markets“appears large but not insurmountable Justfas'Ericsson in 1876h'
and Northern in 1956 were forced into a course of action as a matter of
survival, so in the 1970s Northern is faced with the realizatlon that
.even a substantial share of the independent market in the U.S. will

only serve to move the company to another plateau

4/ The official prospectus was issued 4 Dec 73, and offered
2,600,000 authorized but unissued common shares at a price of
$15.00 each. This issue which was favourably received has
effectively reduced Bell Canada's ownership of Northern to 90%.
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SECTION 2 : SUPPLIERS

III. 'AUTOMATIQ ELECTRIC - LENKURT ELECTRIC

GTE Automatic Electric‘isuthe.second largest telecommunications
manufacturer in Canada after the Northern Electric'Company;”and.

‘the only other manufacturer of switching'equipment Automatic
_Electric has corporate. tles with the second largest- operating company,
B.C. Telephonel/, and offers a complete line of equ1pment to all the -
'carriers, except for the transmission equipment manufactured by its
subsidiary GTE Lenkurt, discussed below. Electron1c and step-by—step
(SXS) switch1ng and parts for telephone sets are manufactured at
Brockville, the telephone sets are assembled at-a small plant at ‘

- Lethbridge, Alberta. The-remainder_of the product line-consists.of o
"bought;in"vitems obtained from'over 200 suppliers.. Crossbar switching

"is not manufactured.

.Automatic Electric's role -in GTE (GeneralITelephone7and Electronics
lCorporation' New York) is in the area of-the Smaller'central offices,‘
where Brockville has R&D and manufacturing respon31b111ty for the whole f‘
corporation. To fulfill this role a 2400 llne/trunk electronlc stored
-program sw1tcher, the type C-1 EAX, was developed 1n Canada. ‘This
design, recently expanded ‘to 4800 line/trunk has been sold . to B.C. Tele-
phone, Canadian carriers, and in: the U S., Israel and Mexico. Volume
is expected to increase with the expanded version, partlcularly in the
U.S., the major exportpmarket The market acceptance of the C—l EAX in ’
Canada is due in part to its place in the electronic switching portfolio -
it’complements but does not compete withflarger'systems}~ Automatic’
Electric also manufactures the'large‘type 1 EAX'electronic switcher, a
U.S. design which‘competesxwith the Northern Electric SP-1 in sizes over

10 thousand lines.

‘Ej . Automatic- Electrlc and ‘B.C. Tel are controlled through .inter-
mediate companies by General Telephone and Electronics Corporatlon,
New York - 'a parent holding company. This contrasts with the
. ‘Bell Canada system in which Northern Electric is controlled
directly by Bell Canada, a parent operating. company
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"The other- switching product of Automatic Electric is SXS equipment,

for which there is still a moderate and constant market / SXS
equipment was first installed in Canada fifty years ago, and it is

. now obsolete although 507% of the telephones in Canada are still served
by SXS offices. Most carriers no longer install SXS except for

ektensions to existing offices. Nevertheless, Automatic Electric in.

1972‘produced more lines of SXS than electronic and theyvexpect to be

making SXS until 1990.at least. Improvements are still being made to

the venerablelStrowger switch and life tests on SXS switches are still

- performed to determine the effect ofinewicomponents‘and-materials.

Automatic Electric, as a manufacturer of SXS equipment, feels the _

effect of competition from imported crossbar equipment in the PBX field.

As a result they have adopted a lOO 400 line crossbar PBX made - in o

Japan by Hitachi to a specification prepared by Automatic Electric

in the United States and Canada. Two Canadian carriers have.purchased

~ this product.

. Lenkurt Electric ‘with headquarters and main plant at Burnaby, B.C.,

is the largest- secondary 1ndustry on the West Coast.' Smaller plants
are located at Regina and Rimouski, and a new manufacturing facility
is planned for Saskatoon. A complete range of transmission product

is manufactUred_— light and heavy route microwave radio, analog multi-

‘plex, digital multiplex of the T1/T2 type, subscriber carrier, voice

frequency terminal equipment, and data modems of low and medium speed.
Sales are mainly to the domestic common carriers, although in recent
years a'considerable export business has:developed. ‘Other‘cUStomers

include industrial users in Canada such as the Hydrogutilities.

.E/ Total SXS volume for all manufacturers is $30 35 million
per year throughout '1967-74, according to CTCA forecasts
in 1-II. Market share declines from 307 to 15% of total

- switching in this period. ’
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Lenkurt Electric,:although controlled by GTE New York, is managed
_almostientirelyihy.Canadians. The Canadian operation.was‘estab_
lished as a sales outlet aboutvtwenty years ago, about the same time
‘;as_Automatic'Eleetrie in Brockville and“it has since grown into

" a large marketing; development and manufacturing organization -GTE
" has delegated corporate R&D responsibility to Lenkurt for certain
products, e.g. 2 GHz light—route radio..

Tn common with other domestic manufacturers, Lenkurt haslSuffered
from_the vagaries of the transmission market in Canada. Although
the growth‘rate'in-transmission‘channels has heen»relatively constant
and predictable over the long term,_there have been short term
fluctuations in demand which have dislocated the industry. In periods
of high demand it has been necessary to import equipment to supply
the ‘market. During low demand it is difficult to retain skilled
personnel, which has ‘a. significant bearing on the continued health
.and profitabillty of the business.: The situatlon is compllcated by
the large number of ‘Canadian transmission manufacturers in relation

" to the domestlc market.

An antl trust actlon brought by International Telephone and Telegraph
) Corporation against GTE in the United States has resulted in a lower
court dec1sion to divest GIE of its manufacturlng subs1d1ar1es in the
. United States and Canada This action has the object of requiring
the GTE operating sub31d1aries to purchase’equipment_in'the.open
market, and as‘such it parallels the suit of the U.S. Department of -
_Justice against AT&T which culminated in the Consent Decree of 1956
-(Section 2-11). The_lower court decision has been appealed by GTE
‘and will probably\take several years to fesOlvé.- If upheld, it would
be a major break from the vertical 1ntegrat10n that" characterizes '

the North American telecommunications 1ndustry.
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~ SECTION 2

OTHER . MANUFACTURERS

i

" In addition to the‘vertically—integrated manufacturers discussed

earlier, more than one hundred other companies manufacture tele-

_communications;equipment in Canada. Included in the "other

manufacturers' category are:

'(a). small Canadian~owned companies who manufacture a limited

tange of specialized products, and sell most of their out-
put: to the carrierS°

(Example - Pylon'Electronic Development Co. Ltd.),

(b) large: foreign—owned subsidiary plants, who manufacture an

" extensive range of industrial, commercial and consumer
electronic equipment, but sell only a small proportion of
their output to the carriers; .

(Example'— RCA)

" (e) small foregn—owned subsidiary plants, who manufacture a

limited range of specialized products, and sell most of
their output to carriers.:

(Example - Farinon Electric),
All of these companies have contributed to,therdevelopment of tele-

communications in Canada, and have enabled Canadians to have the best

of both worlds in telephone service and facilities. 'Together with

importers, these manufacturers serve many specialized carrier require—

ments, which the two maJor manufacturers cannot service economically.
In some areas (notably transmission) there is fierce competition

between suppliers.

- To. appraise the special problems that the "other manufacturers" face
in serving the carrier market, a 'questionnaire was prepared to provide'
" a basis for discussion. This section is' therefore presented in question

“and answer form,'and is representative of 1ndustry v1ews. A remarkable .

consensus was evident on most questions
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Q1. What constraints inhibit your Company's‘participation in the
. Canadian telecommunication common carrier market?

For most Canadian manufacturers not vertically

-integrated with carriers, a major constraint is

of course vertical integration itself. As a group,

the most vociferous comments emanated from the manu-—
facturers of transmission equipment where suppliers
must compete with Northern Electric. Recognizing

these comments, there are"several areas of concern.

One problem common to the smaller manufacturers is the
question of standards and engineering specifications.
Each .of the twenty-two common carriers apparently writes

‘individual engineering specifications, which may require.

expensive modifications to equipment by the suppliers
before they are able to submit a quotation. Many manu-

facturers felt that some national organization should

exercise an engineering standards coordination function
which would ensure the same standards across Canada.

.‘Documentation was mentioned as a problem to the_smaller ﬁ

manufacturers. Most common carriers insist on drawings
and maintenance procedures in’ thel¥ own standard formats
to facilitate training their maintenance personnel.

These documents are difficult and expensive to produce
for small organizations and the extent of the problem

is sometimes not fully apprec1ated when the selllng prlce
is quoted S :

Other dlfficultles arise in dealing with the larger
carriers such as identifying the proper person to talk
to in the organization, finding a new person due to
frequent - perSOnnel moves and the lack of liaison between

.design and current planning groups, often causing totally
v unreallstic forecasts of requirements to be quoted

Q 2. Do you have problems in determining the size of the Canadian market
for.your products? : 5

A,

A severe marketing problem arises from the number of
carriers with head offices from coast to coast. Few

- manufacturers can maintain offices in all major cities,
and they are therefore unable to maintain adequate contact
. with their potential customers. Most manufacturers think

the problem is c0mp0unded unnecessarily by the excessive
secrecy of carriers, who' are extremely reluctant to

discuss future plans with would—be suppliers.
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Who are your main competltors and how do. you rank your own
company? - ‘

A, This qnestion is self-explanatory and'serned'tov

identify any companies’ who might otherwise have
been overlooked :

_What companies are important.cnstomers other than common carriers?

A, The major sales outside the carriers are for micro-

wave systems for hydro companies, and for export,
however this type of business tends to be feast or
famine.' - '

In your. opinion, .what should be the government role to foster

in Canada”_A

- A, Most: auppliers commented on'the deficiencies of one‘

or other of the government's industry support programs.
_‘One often quoted example was that the availability of
government-financed aid has encouraged foreign-based
‘companies to:bid on offshore telecommunications projects
against established Canadian suppllers and after obtaining
‘a contract, setting up manufacturing facilities in
Canada  based on the one contract. When the contract is
completed, the manufacturing capacity becomes available .
- for work in Canada, thus further fragmenting manufacturing
capaoity Another ‘example is the practice of providing
development. grants to foreign—owned companies who then
,design,products to COmpete with existing Canadian suppllers.

Many small companles complain that assistance programs
are geared to larger, well-established companies, the
-entrepreneurial one-man Canadian operation with a bright
-idea must usually sell the majority interest outside of
Canada or go bankrupt trylng to raise venture capital

‘Export flnanc1ng by government agen01es was another area
reserved for severe criticism. CIDA_. 1/ in particular. came

".under- attack for not sufficiently emphasizing the need
to spend in Canada a higher percentage of the funds
allocated to aid programs. Industry spokesmen pointed

out that international traders such as Japan, West Germany,
Britain and others all adopt a hardline pragmatic approach
to obtaining the maximum value to themselves for the

'ald furnlshed

l/ 'Canadian International Development Agency.
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Some suppliers were'critical of the DREEE/ programs

to the effect that provision of government aid in

some cases has been based on humanitarian and political
grounds rather than on sound business, marketing and
economic practices. Established manufacturers are
suspicious of government attempts at "artificial
fertilization", particularly when the result is to
create new competitors.

Q 6. In your opinion what are the present strengths and weaknesses
of the Canadian telecommunications industry?

A.

The difficulty'of obtaining capital for innoVative
developments in Canada was mentioned as a definite
weakness. Possible reasons were cited, such as
financial prudence in not being willing .to back any
but sure-thing projects  and the small Canadian market
even for well-designed innovations. Suppliers have
noted some reluctance on the part of Canadians to
accept domestic designs. :

One strength mentioned frequently was the high quality
of the Canadian-trained people available. Canadian

educational and training programs have been slanted

towards knowledge-based skills with emphasis on innovative
approaches and managerial accomplishments, based on

hopes of fostering knowledge-based industries in Canada.
Unfortunately, such industries have either not been

started or have not been successful for a number. of

reasons and suppliers claim that many of the better men

" have gravitated to jobs in other. countries. where their

superior qualities are recognized and rewarded.

Several companies saw. the bright side of being small in
the opportunity to modlfy their designs quickly and at
small expense and thus better meet. the needs of their
customers than the larger monollthlc organizations usually

_ found possible.

- The most~serions weakness among the companies surveyed _
is the lack of a solid R&D base upon which to build future

production. Many companies have developed innovative
products which have been marketed here and abroad in the
field of telecommunications, but the percentage of the
sales dollar spent on R&D i1s small. :

E/< :Department of Regional Economic Expansion. .
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VAccepting that Canadian manufacturers cannot supply all the

hardware needs in the telecommunications field, what, in your -
opinion, would be profitable areas of concentration for Canadian -
manufacturers? ’ : :

A. Most companies surveyed did not accept the -fact that
Canadian manufacturers cannot supply all types of tele-
communications hardware. The creation of Telesat Canada
was quoted as an example of failure of government policy
in not following through to the establishment of a
high technélogy industry in Canada. The country has the
world's first domestic satellite system, but no resident
manufacturlng capacity that can be exploited in world
markets, for most of the technology is imported. Manu-

' facturers claim that the decision to purchase the satellite -
from the U.S. was based on first cost considerations,
‘without regard for the future business which would have
accrued to Canada if the systems had been designed and
built here3/ -

What are the probable new services and new types of equipment -
likely to be in demand within the next five years7

A. The p0ss1ble liberalizatlon of carrier tariffs so

- as to permit the connection of customer-owned terminal.
equipment . to the national switchéd networks is of .
interest to potential suppliers of terminal equipment.
They anticipate easier access to markets, but at. the
same time there is concern that increased demand for A
new types of terminal equipment may be met by importatlon
of equipment from Europe and Japan.

The field of data communications is also expected to

© grow rapidly, but several manufacturers expressed the
‘view that the carriers would control the rate of
expanslon of new services, includlng data.

3

Editorial Note: The U.S. supplier of the Telesat satellite
agreed to place subcontracts with. Canadlan suppliers for certain

 .of the components required. This has since been extended - to

include satellites other than for Telesat. Additional satellite

>,sa1es probably will increase this value to Canada in the future.
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" The most frequently discussed ‘topic during interviews with manu-
__facturers was the procurement policies of the publicly-owned carriers
and Crown corporatlons. Most manufacturers contend that by comparison ,

"with other Canadlan carriers, COTC Telesat and Canadian Natlonal

Telecommunlcatlons have a poor record in. supporting domestically~
based_industry° The carrier disclaimers,to'the-effect that the
products”purchased offshore are too specialized or too low volume to
interest Canadian manufacturers are not acceptable by 1ndustry Many

specific examples were quoted.

One~scenario is that a small Canadian company, with theAaSSistance,_.-

of the Department,ofilndustry,‘Trade and Commerce grant, develops a

“new product with'domestic and export.potential When development is

completed, the product is evaluated by the domestic " carriers and in

*due course tenders are~called At the same - time, the company 1s maklng

equipment available for evaluation by possible overseas customers.

: When all- the bids are in, the contract is awarded to a U S. _or European
‘company on the basis of a lower init1al price, even though the equlpment ,

,does not always meet the tender spec1f1cations.

tThe loss of one contract is bad enough but only the tip: of the iceberg,

for the successful b1dder loses no tlme in announclng his _success to
other potential customers, with the impliclt suggestion that if a

Canadian government;owned carrier refuses to buy.a "made?in—Canada”
product, there must‘be*something wrong with it. ThlS baslc inconsistency,’
whereby a government owned carrier declines the opportunlty to purchase
a product developed with the aid of government funds, is 1ncomprehens1ble

to most suppliers.

Industry criticism of:government procurement policies extends. to all

departments and all levels of government. Most manufacturers. deplored
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‘the lack .of goverﬁmeﬁt‘pglicy‘that would use government pﬁfchasing

power to complement its incentive and other aid pfograms;éndvin this .

‘way strengthen the industry. Present government poliéies appear to
manufacturers as contributing to excessive ffagmentation and

perpetuation of oﬁr‘dependency upon - imported technology.
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V.

SECTION 2 : SUPPLIERS

IMPORTERS AND FOREIGN SUBSIDIARIES

Half of thelworld's telephones are located on the North American

" continent. :This huge market, although dominated by WesternbElectric.

in the United States and Northern Electric in Canada, has always’

. appeared attractive to .the major European equipment manufacturers.:

The Europeans have been'established,in Canada_for some time and more

recently Japanese manufacturers have entered the market by forming

alliances with Europeanrand,U,Sﬂ subsidiaries operating in Canada.

- The major suppliers'represented in Canada are‘briefly surveyed below.

. AEI Telecommunications

The first European manufacturer to appear in Canada, and to this day
the most active in terms of manufacturing, was Siemens Brothersl/, a
subsidiary of British Siemens. This company- set up shop -in Winnipeg -

in 1924, and assembled Strowger telephone switching equlpment from

British des1gn and manufacturing drawings. The s1mple design ‘of the

Strowger system made British and North American equipments almost

compatible, and only very minor modifications were required As a

consequence, no development work was necessary in Canada, even the

schematic diagrams being prepared in Britain. In later years the

development of the North’ American systems gradually but inexorably

" drifted away from European practices.

The evolution of unique North American standards effectively-closed'

the door on substantial foreign penetration of the manufacturing sector,

except for those companies willing to design and build equipment to

Canadian specifications. Siemens Brothers, with an assured share of

- British markets were, like all other European manufacturers, reluctant

to invest in R&D»foridevelopment of uniquely Canadian designs, a sound

‘1/ Now known as ATI Telecommunlcatlons (Canada) Ltd , a subs1diary

of GEC Telecommunicatlons Ltd. (U K.).




- 53 -

v decision considering_that-markets were small and bylno means‘assured;-‘
Nevertheless, Siemens‘Brothers has survived'in Winnipeg to this day
with a. reasonable degree of autonomy, by importing Strowger switches

and metal stampings from Britain, and.assembling obsolescent Central

" Office equipment, mostly to extend exlisting offlces ' By maklng a little
bit of everything else the company 'is able to achieve sufficient sales

volume and remain a viable operation in Canada.

’bue to a continued commitment to supply Strowger equipment for the
British Post Office, ‘the parent company still ‘does not have a crossbar
PABX and in 1971 AEI no -longer able to sell the venerable BPO PABX
No. 3, turned to Japan. An agreement was signed to represent Nippon

' Electric Company (NEC) for two size’ ‘ranges-of crossbar PABX, 100 400

lines and a larger unit of. 600 lines and up. It is signlficant that

* NEC has -appointed AEI as distrlbutor ‘for sales to the telephone carriers -

but not any future interconnect market. Several would-be attachers
‘have been approached by NEC as prospective agents in the event inter-

.connection is permitted.

.Qf the European subsidiaries surveyed{ AEIdisvthe only company that

has maintained a continuing manufacturing‘capability in Canada. Present
employment is around 200 persons. Faced by a w1dening gap between the
parent company designs and Canadian. practlces, and a market share too
small to support the development of new designs, the company in recent
years has taken on a number of "custom jobs". 1In .the future there may
be more concentration on spec1al 'one off" jobs, supplemented by partial i

assembly and distribution of 1mported products,, S .

Plessey Canada Limited

The Plessey Company of Great Britain was formed in 1965 by a merger _
of Automatic Telephone and Electric of leerpool England and Etelco

(Erlcsson Telephone Co.)E] of_Beeston,vNottingham,_England;

2/ A one-time subsidiary of L.M. Ericsson, Sweden.
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Prior to the: merger, the two companies both operated subsidiarles

- in Canada with head offices in Toronto. Both companies.maintained
a minimum presence in Canada, primarily a sales/engineering office,
.w1th equipment installers 1mported from the United Kingdom for the

larger JObS. In the -late l950s and early 1960s, the companies were

. supplying and installing Strowger SXS at rock bottom prices and sales

. to the smaller carriers were brisk. When' the parent companies merged

a new subs1diary, Plessey (Canada) Ltd ‘was . formed, selling point-
to—point radio, multiplex and miscellaneous equ1pment in add1tion to
SXS. Until recently, Plessey d1d not manufacture in Canada, the1r
'Toronto office cons1sting of- sales, engineering and 1nstallation
"staff. Plans are now underway to assemble in Toronto a PBX that has

been developed in Canada from an: earlier U.K. design

The U S. subsidiary of Plessey recently opened a plant to assemble
PABX equipment imported from Japan (Oki Electric) for the- U S. inter-
connect’ market. This move appears to confirm the. parent company 's

lack of products suited to the North American market

IT&T’Canada btd,’

A subs1diary of the world-wide’ communicatlons conglomerate, IT&T
Canada’, has headquarters 1n a. modern plant at Guelph Ontario and tele—"
.phone instrument assembly plants in the three Pra1r1e Provinces , IT&T
is a true mult1nat10na1 which 1mports products into Canada from plants
in the United" States, Britain,’ Sweden France and Belgium.' Main manu—'
facturing activitles in Canada involve telephone instruments, assembled -

in Manitoba, -Saskatchewan and Alberta, and key telephone equipment is

_.exported to .the ‘Caribbean and Latin American countr1es The company

has recently developed in Canada a 100-1ine electronlc DM PABX, which .
will be competitive ‘with a similar machine developed by Northern Flectric.
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This product developed by the small R&D group will be manu-
factured in the United States for ‘the U.S. telco market leaving
the Guelpb plant to serve the Canadian market and the U S. inter—

connect market,

About SOZ‘Of:lT&T-(Canada) manufacturing'activity_in Canada is now
devoted to fulfilling a'contractiwitb the ;Canadian Post foice for
postal mechanization equipment : Initial orders from'the*Post Office
were filled with equipment designed and manufactured in Belgium, but
the bulk of the equipment has been further developed from the Belgian

design and is now manufactured at Guelpb Ontario.

The _company 's customers include most of the Canad1an carriers, offering

'_a variety of products,:and no one’ product dominates.

, L M. Ericsson

A wholly -owned subsidiary of L.M. Ericsson, A.B. Stockholm Sweden,

the Canadian branch was opened in 1953 with a one man sales office,

) which has since expanded to approXimately 80 employees. Ericsson

A has not suffered to the same>degree from'the'major drawback’faced

| by other companies discussed in this section, namely incompatible

; and/or obsolete products. Ericsson ploneered the development of -the
crossbar switch, and has led the industry in design and development

- of many new products. The high‘quality_and_technical excellence of the
‘company's'products “plus the fact that labour rates in Sweden parallel‘
those in North America have resulted in cost problems in Canada. The:
’ crossbar PBX equlpment offered in Canada was for several years in advanceA
- of domestic and otherfimported designs but hopelessly non-competitive .
in_price. Until 1967, .Ericsson's record in Canada was spotty. To‘y.

- maintain viability the company imported a large range of:products;-

selling a little of each product totachieve break-even. Products
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included long life vacuum tubes, telephone cable, eleotronic and
‘electro-mechanioal components, intercom equipment, production recording

equipment, etc.

A few comparatively major sales kept the company afloat. Bell Canada -
and Maritime Telegraph and Telephone purchased between them eight-
'.community dial offices (crossbar) in the 1000- 2000 line range. About

a year following these sales,(Northern Electric annOunced an exchange

" in a similar size range, and this avenue dried up.’ COTC_purchased

crossbar telex and telephone international>gatewaypexchanges for use
in Montreal and Vancouver.‘ In both these instances, Ericsson was
offering equipment not available in Canada, ahead of the "state of the

Cart'.

In 1966-67, customer demands for more.innovative features in PABX
equipments over 50 lines, and the increasing obsolescence and high
maintenance costs assoc1ated with SXS equipment.led-the.carriers to an
evaluation.of'theerM. Ericsson range of crossbar PABX: At this time‘

no other supplier could of fer a crossbar machine, and -the carriers,

mindful of ‘the lower maintenance costs associated with crossbar, . gradually

"moved to the'EricsSonyequipment. Bell Canada is the ‘largest user in
the size range 90- 540 lines, other carriers also use “the 50 line model.
Erlcsson sales in- the two size ranges of PABX 1mported 1nto Canada have
grown steadily.from 1967 to 1972, however there is some concern that

sales ‘to the. carriers may have peaked" due to the entry of several nevw

suppliers into the crossbar market notably the Japanese manufacturers.;

‘Ericsson are therefore stepping up the promotion of their extenSive line

‘of highly sophisticated 1ntercommunicatlons equ1pment whlch although
expens1ve has gained a measure of acceptance 1n recent years. All

equipment sold in Canada is imported from Sweden.
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Pye—TMC and Pye,ElectronicssLtd.

'Subsidiaries of Pye of Cambridge, these ‘two companies are solely
fimporters and distributors. Pye-TMC, operating from an office and.A
warehouse in~Toronto has proved-to be'tough competition.for Canadian
-manufacturers. of VFCT and multiplex - equipment.' Pye: Electronicsi
Limited markets British manufactured VHF and UHF mobile radlo equip—
ment, maintaining sales and service facilltles in all maJor Canadian

N cities and a head office in Montreal

. In common with most importers, both Pye’companiesktry‘to supplement
their main line of eduipment.by representing other foreign suppliers..
) Pye -TMC recently entered into an agreement to represent American Data
Corporation, and Pye Electronics Ltd has at various times represented
Hallicrafters, Dumont, Philips, Reach Electronics, and others to
round out the product line. There is no»R&D act1v1ty, engineering

effort being in the area of systems engineering.

Philips Electronics Ltd;

' A subsidiary of Philips Holland the company 's main plant located in
Toronto is primarily concerned with the manufacture of a range of
colour- telev151on recelvers’ that Were designed and developed in Canada
_‘for the North American ‘market. A plant to manufacture electric llght

bulbs was recently opened in London, Ontario.

~‘0ther major'actiVities‘include a business equipment division which
timarkets an extensive range of dictatlng machlnes, m1n1 computers,;‘ﬁ

. calculators, inter-communications and radio paglng systems. - Most of

. this equipment is 1mported from affiliated plants 1n Europe, together‘

‘:with a number of- small domestic appllances

The Telecommunications Division's main product*being‘manufactured in
Toronto is'Instrument,Landing,Systems, and related alrport communications

equipment.
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The major product being sold to carriers at this time is’ coax1al
cable- systems in various size ranges from 2 to 60 MHz and a common

control high-speed uniselector. PRX. This latter item is now facing

: stiff competition from crossbar and electronic systems.

Siemens Canada Ltd.

The. present Siemens Canada company was established‘in 1962 as a
' wholly-owned subsidiary of Siemens A.G. MuniCh, West‘Germany. From
a 58,000 sq.ft. plant in Montreal, P.Q., the company markets a broad

range of products, including electronic and'electrical:components,

telecommunications equipment, communications-measuring equipment,AX-rayt

and other medical electronics equipment, high voltage motors, automatic
control equipment and motor controls. From 19565‘Six'years prior to

the incorporation of Siemens  Canada Ltd., Siemens has supplied equipment
- for the Canadian telex network operated by CN/CP Telecommunications

The company now has over lOO switching centres operational in Canada

as part of the telex network, and has maintained its position as a

maJor supplier

In11972 the parent company's world sales exceeded $4.5 billion, in-
cluding $l 1 billion in North and South America. In the. same year,.

vworld sales of telecom equipment exceeded $1 billion, but the company

has made little attempt to market such products in. North America except :

for the telegraph equipment previously noted “In l973 however, the
company ann0unced its 1ntention to market telephone'switching equipment
in the United States;. What impact this decision will have on the U.S.
market (if any)‘and implications for Canada are not knoWn at the timey

of writing.
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The Future for Importers

Companies discussed in this section are mostly Canadian‘subsidiariesdA
.of European manufacturers and they supply less than 1072 of the Canadlan
_carr1er requirements. Most of them sell a considerable range of

products to a large number of customers in order to achieve a reSpectable

sales volume Except for extens1ons to existing central offices, most
i'imported sales are in peripheral areas, CAMA . and ANI equ1pment PABX,
some cable multiplex equipment, and ‘small CDOs3/ ‘

The poss1b11ity of any European supplier making inroads into the market
for large central offices.is remote.. The British manufacturers will
have their hands full for several years, in fllling the demand for hard- -
ware created by the BPOs recently announced $10 billlon expansion program{,
'France, Germany and Italy are also faced w1th a s1m11ar domestic demand
The L.M: Ericsson Company of Sweden moves into a market only when market
‘access is aSSured A few years ago, Er1csson purchased the majorlty
interest in North Flectric of Gallon,'Ohio, and introduced. its modern:
designs The market did not develop as expected,. and  the company's
interest was sold to United Telecommunications. Given an ‘assured market
for 30,000 lines.of PBX‘equlpment' Ericsson would probably extend its

‘assembly operations in Canada. .So w0uld most other European subsidiaries, . .

Most of the compan1es compete w1th each other, by 1mporting products
designed for other markets to fill in the gaps in Northern Electric's
product line. To ma1ntain Vlablllty, most compan1es also represent other

foreign Suppllers, thus spread1ng marketing costs over a wider base.'

Ej © CAMA - *Centralized Automatic Message Accounting
ANI —r,Automatic Number Identification
PABX =~ Private Automatic Branch Exchange
€0 -

Communlty Dial Off1ce
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‘Research and Development Facilities

‘The ‘suppliers discussedcin-this section of the report do not maintain

. R&D facilities in Canada. The technical staffs are generally systems .

and equipment engineers, preparing quotations, maintaining 1iaison

‘between customer and overseas plant, and modifying foreign de51gns to

fit Canadian markets, whlch one executive aptly described as a "bend
and fit" operation The quallty of jobs available Wlth the 1mporters
is generally high,kthere are few assembly line jobs available Only‘
one company (IT&T) claims any rationalization of R&D, but this is"

generally meaningless as the results of the R&D are sent to New York ’

‘and the decision where to manufacture made there.

Factors Restricting Foreign Penetratlon of Canadian Market

: Quite naturally the importers see. the dominant positlon of Northern

Electric, and to a lesser degree GTE Automatic, as the maJor stumbllng
block inhibiting their sales efforts. Importers are essentially«on _
the outside looking in, a "chicken'and'egg" situation exists whereby'~

. ‘many of the1r major- products are 1ncompatible w1th North- Amerlcan

markets and the parent companles are reluctant to develop compatlble

products unless market access is assured

It is probably'a‘blow to‘Canada's national pride, but many industralized

‘countries classify Canada as a developing country, and in the home of fice

many executives find it difficult to understand why their products do

‘not receive the same dutiful acceptance in the Canadlan marketplace as

in ex-colonies-and "third world" countries As a result, Canadian based

managers have difflculty in convincing their superiors "back home" of

the.need for innovative and creative designs, and. of course, they cannot

provide the markets necessary to Justlfy new developments. Consequently
the possibillty of any rationalizatlon which assigns a major product line
'to the Canadian sub51d1ary for: development, manufacture and world dis-

: tribution is extremely unlikely.
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Marketing costs in Canada are ektremely high." The:carriers"are
spread over 4 thousand miles, and. most products must be demonstrated
to, andfevaluated by,‘up to a dozen carriers from coast to coast;
This'condition-results in many importers being under—represented as
they usually maintain offices in only one maJor city. This problem

:is, of course, common to- most small Canadian-owned companies.

Little change is forecast in sales to the telecommunications carriers.
Most managers of Canadian subsidiaries are: agreed that the problem of
unsuitable product and slow deliveries cannot be solved in Canada,

“solutions must comé from head office. - -

Summary and Forces for Change '

Many . of the companies diScussed in this section have been represented

in Canada for_many years, ‘and theyyhave allowed Canadian carriers to
"Vhave the best of both worlds.‘ Major Canadian manufacturers have:supplied
the volume components such as telephone sets,vswitching and transmiss10n
equipment. Importers have filled the gaps by prov1ding many of the
specialized and sophisticated components that are of too 1ow a -volume

to Justify development and production in Canada

Most importers are looking to interconnection as a means of increas1ng
their sales volume in Canada, particularly for PABX equipment Approxi—
mately 307 of carrier purchases of PABX are from importers but carriers
tend to_standardize on the products of one supplier for an indeterminate
period leaving other Suppliers out in the cold. If‘there is some
liberalization of carrier tariffs so as to permit the interconnection of
customer- owned terminal equipment then those companies who have been
'unable to sell their products to the carriers will have an alternative

market to exploit.
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‘Many suppliers*have pointed out that a more dramatic change in market

shares could come about if Japanese companies were: to ‘establish manu-

' facturing facilities in Canada. ' The Japanese telephone system is

generally compatible with that of North America, since the basic.

technology was imported from the United States and Japanese ‘manufacturers
do not have to contend with the major product incompatibllity problems

that have prevented penetratlon by European. suppllers.'
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SECTION 3 : SOME MAJOR PRODUCTS

I. INTRODUCTION = = o A o

Telecommunications equipment manufacturers uSually group types

" of equipment in five broad categories‘

1. . Subscriber apparatus, telephone sets, etc.

2. Business communications systems, PABX data
) communications.

3. Central Offlce switchlng equ1pment.
4, Uire and cable, 1nclud1ng termlnals, connectlons, ete.

5. _Transmission equipmentr- microwave and multiplex.

‘Carriers on the other hand”have“a.more,detailed,system of ~accounts

~and equipment is broken out into three broad categories

1. Central Office equipment (installed on carrier premises)
2, Station equipment (installed on customer premises)

-3, Outside Plant (connection between 1 and 2)

These three basic categories are then broken down into much more detail.

In‘this'section'the”three,mainrcategories chosen for discussion are

1. Switching equipment - Central Office.

2. Transmission equ1pment - mult1plex and radio

3. Terminal~equipment - equipment,lnstalled on customer premises.
The fourth category "Outside Plant" is omitted since it consists mainly

of cable and accessories manufactured in:Canada“and-technology'is not the

controlllng factor. Cable pr1ces for example are closely related to, the,

'prices of copper and alum1num raw materlal.
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SECTION 3 : :SOMELMAJOR -PRODUCTS

II.,

-SWITCHING

-Section 1-1I identified COE - Switching-equipment as the largest

single item of telecommunications equipment purchased by Canadian
carriers - Except for a few highly specialized machines all of the
central office and toll switching equipment used in Canada is A
manufactured by the two major domestic suppliers, Northern Electric

and ‘GTE Automatic Electric.

In all'countries telecOmmunications plant is characterized byva.
very high degree of standardization, which provides some'obvious

operating advantages in the areas of staff training, documentation,

spare parts inventories,‘etc For telephone switching equipment, there

are additional special and compelling reasons in favour of equipment .-

,standardization. Carriers can realize very substantial economies by,
.pUrchasing switching machines with a large ultimatercapacity, but

) installing only sufficient equipment to meet immediate needs. As the.

system grows, future needs are met by small increments as required

If these economies are to be realized however, the additional equipment
must be of the same type and compatible with the original installation
As most telephone exchanges have a minimum in-service life of at least
30 years, carriers therefore are heavily dependent on the supplier -

for continuity of supply. In most developed.countries carriers have

assured this continuity by buying from a limited number .of domestic

'suppliers and by contrlbuting to the manufacturer s R&D programs to

provide a degree of control over innovation.

‘ The.longevity of_switching equipment has also provided a measure of_.

protection for manufacturers, for a substantial portion of their current

output is always devoted to extending'systems installed one to twenty

" years ago. Paradoxically, this market security is two: edged and requires
" of the manufacturer a continuous 1ntensification of R&D effort. A ‘

switching manufacturer's product mix must maintain a dellcate balance



hetween the oldest.and‘the newest, failure to develop new systems
eventually results in declining manufacturing effort.nganufacture

of older'syStems must continue for up to 30 years»to provide equipment'
for<ektensions to'eXisting systems, and as the amountiof old equipment :
in manufacture inexorably declines, it must be offset by increased

manufacture of newer systems.

In the past, maJor changes in switching systems have se]dom occurred
Vat intervals ‘of less than 20 years. _Bell Canada introduced the step—
‘by~step (SXS) switching machine to Canada in the early 1920s, and the
majority of SXS installed is still in service. In 1956, Bell started
_to introduce crossbar type switching machines which were capable of

- meeting new service demands, and other carriers followed suit.

In 1967 the pace‘started to accelerate with the installation of Canada's
. first electronic exchange, the No. 1 ESS, an imported Western Electric
design partially manufactured in Canada by Northern Electric. - A total
of eleven No. 1 ESS offices were installed, but the system'proved to
be. very expensive more - than twice -as much as the alternative crossbar
equipment. This was due to the No. 1 ESS design and its imported

:technology,as well as the low Canadian volume. The system is intended,f'

. for large metropolitan offices of 30,000 lines for which there are few

. appiications in Canada It.is an expensive blend of electronic and
electro—mechanical technology from a des1gn point of v1ew ~and each
renewal of the technical agreement came at a higher price Canadian
modifications and cost reductions were difficult since design control,
:particularly control of the software, resided in the United States.
" As a result of all these factors.lt_was decided in 1972 to discontinue
new installations, only five years after the first job in 1967. Further'
work on No. 1 ESS will consist of extensions to £ill outvthe existingl '

11 offilces to capacity.
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- Use of ‘the No. 1 ESS design by'Belvaanada served to permitrNorthern‘.
Electric s design and manufacturing engineers to become fully acqualnted
with the technology of stored program switching machines and hastened
the introduction of a Canadian alternative to No. 1 ESS, the Northern
Electric SP- 1, which had been under development since 1963. The
gestation period of this;electronic exchange extended over 8 years

- until.the first commercial installation in 1971 athAylmer,‘Quebec;
Centrex and 4-wire toll versions are scheduled for 1974. sP-1 is a
20,000 line office, more suited to the Canadian environment than No. 1 .
ESS because oflsmaller size and economies in design.t Costs are _ .
‘comparable with crossbar and economic down to 4, 000 lines, making the
transition to electronic switching easier for the operating companles. '

This is confirmed by. volume of sales in the Un1ted States and Canada

It can be assumed that the electronic ‘age has finally arrived in -
Canadian switching and carriers have;forecast that all- new offices7will
be electronic. The venerable Strowger and crossbar systems will

. contlnue for: many years, but by 1974 the production of stored program
electronic systems will predominate, which will mark the beginning of

a new era in'teleCOmmunications switching, more dynamic than the past.
No longer will the design lifel/ be fifty years, as 1t was for the
electro-mechanical crossbar and Strowgerpsystems.~ At the same time
that obsOlescence is accelerating,'longer lead times and higher costs
are incurred in R&D and production engineering Thus the familiar
cycle of high technology begins, 1n which each generation of equipment
\1s more productive than the last, but also more expensive and shorter
lived. New generations such as digital switching are already in the.'
'“preparatory stages of.development, and the_anticipated development and
introduction costs for this and other new systems'will'pose‘fundamental

problems for both manufacturers and carriers.

i/ - The. short design life of electronic. switching (perhaps 20 years)
should be distinguished from the long service life of 40-50
years for both electronic.and electro-mechanical systems.
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. For manufacturers,vthe advance of electronic technology has opened -
the field to suppliers other than the trad1tional sw1tching manu-
facturers. Before the electronic age a few speclallzed components

of simple construction were needed, and ‘since the components were -

. not readily available the equipment manufacturer usually made them
himself This was the case for the step—by—step switch the crossbar
: switch and telephone relays. In electronic systems there are more
components of more general use and much greater depth of technology.
Under these’ circumstances it is no longer economic for the equipment
manufacturer ‘to make all his ‘components and he turns to the components
industry for a wide‘range of product. Not only are components ‘shared
throughout the electronic industry,_so’are design concepts. Thus the
"switching manufacturer, once - protected by his own design lore and
hspecialized components, is now subject to 1ncreasing competition from
jother segments of the electronics industry. Recent years have seen
VIﬁM, Burroughs3and_PhilcoeFord enter the switching field in other

countries..

vFor carriers, the entry of new manufacturers, and of competition, might
at first appear attractive in terms of offering alternative solutions
and'increased innovation. In.truth however, the capital intensive
nature"of the carrier industry, and the method of capital formation,_
‘could quite easily make the carrier the victim of technology, rather
than the beneficiary, at least in the: switchlng sector. Switchlng .
machines installed today must still meet some basic criteria that are
dictated by the carrier s existing investment. Not only_must new
‘ systems work well with existing systems'that date back to the twenties,
they must also'provide good service;themselves for‘the'next'20—30 years
when{they will'still be in place‘meeting_new service demands and working
alongside newer machines yet to come. One carrier executive summed up

the impact-of technology_this way:
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"In the early 1900s, manufacturers developed switching
"systems that are still in. service 50 years later. :
Technology appears to be taking us to the point where,7y
present generatlons of equipment will be -obsolete in
five years. :

Rapid developments in telecommunications.do-appearhto be leading -
~to an increasing rate'of hardware obsolescence On‘thevother‘hand,
A the user demand for reliabllity and developments in SOlld state
electronics are leading to longer and’ longer component life, mean
rtimes between failure for some components are measured 1n hundreds
of years. This contradiction can only be resolved by separating
function. from hardware, and the next generatlon of full electron1c

stored program sw1tching systems will probably meet this ObJeCtiVe.

The electronic sWitCher is in fact a specialized computer and its

: potential lies in the versatility of the stored program or software
thich will permit an easy adaptation to the unknown serv1ces of the .
future withOut hardware obsolescence.  To retain a measure-of ‘restraint
~over the direction"of future technology,'and'to-asSure control of the

| rate of innovation, carriers 1n most developed countr1es are. mov1ng

toward even' closer ties with the1r designated manufacturers
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SECTION 3 : SOME MAJOR PRODUCTS

III.

TRANSMISSION

"The types of equipment comprising the transmlssion sector are

listed in Table 1 below.

Transmission Sales to Common Carriers - 1972

‘Radio - light and{heayy route O T B
Satellite Earth Stations i .->' o : 12
Multiplex - analog and digital‘ - _V' _ 34
lAnalog Cable Systems (carrier) o - j_ , 2
pyVoice Frequency Products A i‘ 12
Voice Frequency Carrier Telegraph (VFCT) : 3.
Antenna and Wavegulde R 2
T'Supervisory Systems e o 2
Mobile Radio & Associated Control -6
$91M 1/

Total 1ndustry sales in 1972 were approximately $130‘million, of

-which 707% . was to the carriers, 15% to other domestic users, and’

15% exports. ‘947 of the oarriers‘-requirementsAwere'supplied byu

established Canadian manufacturers. Table 2 lists the suppliers

of radio and multiplex, who account for the major‘sharelof the -

market.

ij This figure dlffers from the CTCA constructlon expendlture
for COE - Circuit & Radio, which is $115 million in 1972
(Chart II-3). The dlfference is due to federal sales tax,
provincial sales tax and frelght charges which are not
“included above, and to the fact that carrler account codes
do not correspond exactly with the equlpment listed above.
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Transmission Products and Suppliers 

MANUFACTURERS
Northern Electric
‘CTE.ﬁenkﬁrt'Electpic
RCA Ltd.’ '
Raythednk

Farinon

Marconi

" Collins

* Northern Radio _

'Automafic Electronic Systems
Omicron ‘ ' |

~ IMPORTERS

GEC England .

Transcom

II&T

. Westcom

" Pye-TMC

"MICROWAVE

R R

. ANALOG MULTTPLEX

| DIGITAL MULTIPLEX

V.F.

<

EOUIPMENT .

ANALOG CABLE SYSTEM .

. DIGITAL CABLE SYSTEM

SATELLITE SYSTEM - . . = .-

X

CARRTER TELEGRAPH

VOICE FREQ..

- SUPERVISORY
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'More ‘than one—half of. carrier procurements were. for multiplex
~and radio equipment, and most of the sales to other domestic users,

. and exports, were for the same two categories of equipment.

. The total. market for these two products ‘in Canada was approxi--
mately $lOO million, and the first seven companies listed in .

. Table 2 are in fierce competition for over 907 of this volume.tu

Unlike the~switching sector,‘the-benefits of standardization"are
Viless inherent in transmission, and the seven maJor suppliers in
‘Canada have: thus been able to survive on the limited market avallable

'-.Most of the U. S ~owned subsididry. plants were originally established
~as "miniature repllcas of’ the parent company, ‘but more - recently
'have assumed full responsibility for certain types of transmisslon
;;products, and carry out some.R&D in Canada w1thin the confines of

the parent's overall strategy

The:rapid development of electronics technology, the continued rise
" in’ the volume.of telephone traffic, and the transmission'of’tele~
) vision signals have all contributed to the volatility of the trans-
mission industry, and CTCA "~ forecasts show demand Stlll grow1ng at

the rate of 107 per year.

© New technological concepts such as digital radio, coaxial cable and
optical fibre systems' are under various stages of development 1n
Canada, and w1ll be available to meet the demand for new-: data and

.broadband serv1ces that will be offered by the carriers.

_'As_with"most\other products, the dominant suppliersof transmissions_
' equipment in Canada is Northern Electric which supplies most of.
" Bell Canada's requirements. "Other suppliers feel that action is

“required to improve the informatlon exchange between the carrlers:~
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and the‘non—vertical'aligned manufacturers. ‘Guidelines,‘system

.requirements and specifications issued by the carriers: are often ~

. combinations of various supplier specifications, and as a result.

are often costly if not'impossible to comply with.

Some’ manufacturers have expressed the view that the transmission .
sector is plagued by fragmentation both by the number of carriers

each with different equipment standards and by the number ‘of suppliers;la

:When asked if rationalization of the transmission equ1pment manu-

-facturing sector was a possibility, some manufacturers who,are

subsidiaries of U.S.-owned corporations«pointed out that any.co—-

operation between the subsidiaries in Canada could contravene U.S.

‘anti-trust laws and would not-therefore'be permitted~by the parent

company . Most suppliers agreed privately that there are too many.

,companies chasing too little business, but all compan1es are looking

to the other fellow to: rationalize. - A further complication is .the

level of carrier procurement, wh1ch'varies significantly from year

to year, since transmission equipment tends to be\added in large .
increments. Manufacturers p01nt out that the long—term demand for
transmission products is fairly constant and pred1ctable, and they

feel that carriers are not cognizant of the.effect'whlch fluctuations

_in‘procurement can have on manufacturers producing for a limited. market.

Until 1971, no one would have forecast an increase in the amount ,

of transmission equipment being 1mported into Canada, part1cularly

1n view of the large number . of domestically based suppliers. Never-
theless, Japanese interests are now bidd1ng on selected m1crowave
progects, and have been awarded several contracts ' The success of

the Japanese bids exposes the fallacy that a large number of suppliers
ensures low pr1ces, for a surfeit of low—volume manufacturers cannot

operate as effic1ently as a largeAmultinational firm. The transmission
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industry'can"therefore'be consideredtas vulnerable to‘foreign
‘penetration, particularly as the vertical integration safeguard
is less effective in this area, One carrier, in defending a,
purchase of imported microwave equipment is on record with the
‘statement ‘ '
"o, (we) 0perate in a competitive industry, and cannot .
© afford capital costs any higher that can be achieved.
" The process of purchasing equipment, from domestic or
foreign sources, depending on relative price is important

. in our.view, in retaining a COmpetitive position in the
telecommunications industry". :

In this particular instance, the difference in price between the.
successful Japanese bid and the next lowest Canadian. manufacturer s
bid was less .than 5%.. Most manufacturers based in Canada ‘have agreed
privately that better knowledge ‘of" carrier requirements and economies
of scale resulting from 1onger production runs could easily offset
up to 5%. price differential, particularly if ‘the carriers could .
-agree on-more uniform standards, and centralizectheirnevaluation,

' procurement,tand documentation procedures.
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SECTION 3 SOME MAJOR PRODUCTS o

Iv.

TERMINAL EQUIPMENT .}'

" The terminal sector is defined for the purpose of thlS paper as

that part of the communicatlons carrler s plant that is normally

" ‘installed on customer s premlses.. Data received from CTCA has been

used to determine that approxlmately 307 of the carrier 's yearly K
budget is spent in the terminal sector. CTCA estimates that during
1973 the total carrier ‘market for terminal equipment amounted to .

$183 million.- This can be broken down4into three~groupsaas follows:

(a) .targe PBX, small PBX‘and key systems. _: .A$‘61vM
’(b)«»Telephone sets (single'and multiéline)Eb - 31 M

(e) Miscellaneous station equipment and - = ‘Ql M
: connecting hardware, teletypewriters, s
mobile radio, data terminals, etc.

$183 M.

In addition some $99 million was expended on installationflabour;

making a total addition to the terminal sector of the telecommunication

common carriers during 1973.of'$282'million.

Expenditures in the terminal sector are growing at the rate of 107

‘ per year, ‘and if this rate of expansion contlnues, by 1980 annual

expenditures by the carriers will exceed $550 million. This projection

1gnores the probable introduction of new sophisticated telephone type

‘terminals, or the impact of data communlcatlons. The widespread

‘1ntroductlon of new services could result 1n the carriers spending

closer to $l billion annually by 1980 however many of the - speciallzed \

" data’ terminals will probably be provided by users. - Telephone type

- terminals used by business subscribers may also be prov1ded by users

at some time in the future,. 1f there is some liberallzation of carrier

tariffs so as to permit the interconnectlon of customef~owned equipment.
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a has received wide acceptance for - telephone company use ‘and also 1n the h
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PBX‘Equipment B

Most terminal equipment used by the carriers up to the end of 1973

was manufactured in Canada, with a few notable exceptlons such as

~PBX equipment. In recent years there have been 1ncreasing demands

from the business’ community for larger size PBX systems with certa1n

‘ sophistlcated features not prev1ously available. To fulfill this_

demand which domestic suppliers were unable to. meet'without under-—

taking a very expensive development program, Bell Canada in 1967

nstandardized on an 1mport unit, following the lead of other telephone

carriers who had ordered similar units from fore1gn manufacturers.

L. M Ericsson Plessey, IT&T, AEI/GEC, Hitachi and Nippon Electrlc
.fare among the foreign companies actlve in PBX sales in Canada. Sales

.are made to ‘all commion carriers and most of the equipment sold uses.

crossbar switching techniques.

Northern Electrlc is presently the only manufacturer of PBX equipment
“in. Canada, and they have recently completed development of a new 80

line electronic.PBX designed for the-smaller business user. Approxi-

mately 80% of PBX systems installed in Canada and the U.S. are within

- the size range encompassed by the SG-1, with the result'that the unit

U.S. interconnect market.

PBX equipment is now’ underg01ng a transition from electromechanical
to electronic switching, and development costs in the order of $2 3

million have been estimated as being necessary to brlng a new system

‘into production. This indicates annual.sales in the,order of $12
‘million for five years would be required to amortize development costs,
and the development cannot therefore be justified-without assured access .

to a good share of the market.. -
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: The development cost’ of nergeneration PBX equipment has been
\increasing'With each successive. generation and is now to thetpoint i

- of being prohibitive if restricted to possible sales in' Canada.

.. European and. latterly Japanese manufacturers have prov1ded much of

B

. ©)

the PBX equipment used by Canadian carriers in recent years, using ‘

'equipment designed for their domestic markets but modified to North

American standards. As a result no manufacturer either domestic
or foreign,'enJoys a market for any one product in -this category
with any;particular carrier.in.excess,of”$5 million annually and

Canadian manufacturers have to look to export markets if development

" costs 'are to be recovered within a reasonable period.

hTelephone'Sets

_Telephone sets and key telephone equipment are manufactured in. Canada

by Northern. Electric, GTE Automatic'Electric and ITT, the latter named

]company operatlng assembly plants in each of the Prairie Provinces.

The large volume of production has had the effect of holding down prices.

The 500 type telephone set for example, which is the workhorse of the
industry, is presently being sold by Northern Electric to non—Bell

customers for less money than in l96l _and substantially less than when

" 1t was first introduced in the mid 50s.

Miscellaneous Station Equipment

Included in this cdtegory are cables, wires, terminals most.of:which

" are supplied by a number of Canadian manufacturers.’ Some types. of

equipment such as mobile radio are purchased by competitive tender and -
in recent years a number of suppliers, both domestic and foreign, have

held portions of the market
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Future of Terminal Sector

- Most manufacturers foresee little change in ‘the market distribution .
cin the terminal sector. The volume markets for telephone sets will
probably continue to’ be supplied by Canadian manufacturers. The"
demand for. more specialized products such ‘as PBX equipment is likely

. to be satisfied«in some measure by increased sales of imported equipment.

:The most significant event which “could impact on future carrier
procurement of terminal equipment would be a liberalization of carrier
‘_tariffs 80 .as to permit interconnection of customer—owued terminal
equipment to carriermswitched‘networks. The growth of the interconnect
"industry in the United Statesvand possible impacts in Canada are now

- examined.

‘ ‘Liberalization of Carrier Tariffs so as to.
" Permit Attachment of. Customer-Owned Terminal
Equipment to Carrier-Owned Switched Networks

The U,S. Experience

From the early days of telephony in.the U.s., the Bell.System and the
‘so-called ”independents" developed the natiOn—wide telephone switched
:networks within the concept of end-to- end service, whereby all equ1pments
forming part of- the system, including the telephone sets, are owned and
maintained by  the carriers. A very high degreeppf standardization of
equipment and operating methods has characterized the industry, leading

. to allegatlons in recent years that telephone carr1ers were taking
unfair advantage of their monopoly positlon by deny1ng to subscr1bers

the benefits of innovative new services, particularly soph1st1cated new

types of terminal equipment and systems.

Large business users and users with spec1alized communications require—
" ments such as hotels spearheaded the demand for some form of competition

"~ in the supply of terminal equipment that would allow them the opportunlty
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to purchase, lease, rent or'otherwise acquire advanced'systems at

,..substantial savinps; These users were supported by enterpreneurs‘

who saw opportunities for prof1t by serv1ng selected segments of the
telecommunications market, and by equipment manufacturers, mostly '
"of foreign origin, who for years had been frustrated in their efforts
to sell telephone equipment into thefvirtually "closed shop" that

the Bell System market in particular appeared to'represent.'

"In l968 the Federal Communications Commission (FCC) ruled in the
historic Carterfone decisionl/

)
"

«+. that the Bell System tariffs had been unreasonable,
discriminatory and unlawful in the past and that the
provision prohibiting the use of customer provided inter-
'connecting devices should, accordingly, be stricken

“The'Carterfone decision had the effect of'creating‘a-brand new -
,"Interconnect" industry, by permitting the telephone subscriber to
purchase, install and maintain‘his own terminal‘equipment.‘ By the A _
end of 1972, this new industryAhadyachieved sales of $l27.5 million in
the voice‘equipment‘category, Tables 1 and 2 on page 79 © show the »
distribution of the markets by types'of product, and the forecastv
growth up to 1975. ' »

“Table 1 shows that foreign manufacturers are supply1ng most of the

' equ1pment to. the "Interconnect distributors. ‘Only Automatic~Electric:..

and North Electric manufacture in the U.S., the latter using L.M.

Ericsson (Sweden) designs.

"~ The dominance of forelgn suppliers in the U.s. interconnect market is
hardly. surpr1sing Prior to the Carterfone decision, vertically .
'Vintegrated U.S. manufacturers‘had a secure hold on the major portion

:of‘the'terminal.equipment market, producing a complete but 1limited

i/ - The Carterfone is an inductive device that cradles the telephone
" handset without making a direct electrical'connection. Its
purpose is to provide a voice connection between the telephone
and the base station of a mobile radio system.:
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TABLE i-

1972 Market Shares of Leading U.S. Intercohnect Suppliers

Distributor

Afcata

ITT
UBC
ucs
RCA
Teleci.
Noréico
Litcdm

Rollins

A.Othéfs

Source: -

1971

1972
1973

- 1974.

1975

Source:

Main Equipment Hand

Ericsson, Nippon Electric

Oki, Automatic Elec

Nitsuko & Others

ITT
North, Fujitsu
Hitachi '

'Hitachi, Oki
Hitachi -

Frost & Sullivan, (Telephone Engineer and Management, 15 Jan 73).

Philips
Oki, Nitsuko
Nippon Electric

Table 2

led.

tric,

. Share of PABX and

Key Set Market
(Dollar Sales)

U.S. Interconnect Market Projections

($ millions) ‘

Frost & Sullivan, (Telephone Engineer and Ménagement, 15 Jan 73).

. ‘ 'Key Voice .
PABXs Systems Gadgetry Service
$ 4 $.10 $ 10 ; $ 2%
80 <20 20° 73
110 40 40 15
160 70 60 27
220 120 190 44

259

14%

127

107 -

1007

- Total

623
1273

205

317
474
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‘range of terminal equipment in response to the carrier dictates

iof standardiaation, ease of maintenance and longevity No independent_‘

1'domestic manufacturers seriously contemplated the development of
terminal equipment as there was no assurance of penetrating the major
ﬁmarket.- Consequently, on day. one of interconnection, the immedlate
demand for hardware, and for "user choice’ , could only be met by

~importation of foreign—built equipment.

There are now Signs that some U.S. manufacturers are being attracted
_to this new market. Philco—Ford and Executone, two companies who are

‘ B o not traditional telephone equipment suppliers, have developed sophistlcated

new electronic PBX systems, and other companies are cautiously evaluating

marketing potential It should be noted however that contrary to the |

':early customer demands .for "innovation'", the best-selling PBXs-in the

- U.S. Interconnect market have been those with minimum - frllls and the

lowest price.

The future of the "Interconnect”-industry in the U.S. is still not

;

l,_ .: o . .assured. The Bell System is meeting competition directly by new. service
‘ offerlngs, and . ind1rectly by focusing attention on the long-term 1mpact

y of interconnection on rates charged to small users Many state

}.,j \ B ‘ regulatory commissions are heeding the Bell Systenlpredlctions ofi - Hhe

| . -d1re,consequences that will flow from allowing what is described as
"uncontrolled cream-skimming" of carriertrevenues,‘and have calledifor
‘an in-depth analysis of.theveconomiczeffects of interconnection in the.
public interest. Other states are challenging FCC jurlsdlctlon by .
gcalling for the telephone companies to own, maintain, and be respon81ble‘“
.for all equipment used in intrafstate telephone serv1ce.‘ Despite a

number of reports from advisory committees, there is no agreement in

Sight that- WOuld govern technical standards and performance criteria
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for customer-provided equipment, and most of this equipment is

- being connected to carrier networks by means. of carrier provided

coupler" (except where equipment is connected without carrier
knowledge) Numerous court actions are in progress or in process
of appeal with the objective of eliminating the protective coupler

‘arrangement.

Harry Newton of Frost and Sullivan, Inc..commented‘on the 1972 Inter- -
. connect scene-as follows:
‘:“"Of course, for many interconnect companies, the regulatory
. delays‘were God-sent; ‘they happily marketed their answering. -
machines, conferencing devices, key sets, smaller PABXs
and other gadgetty for direct connection to the phone system

(caveat emptor), while less venturesome companles ‘stayed on
the sidellnes 2/, :

'Newton-also reported that red ink and regulatoryifrustration plagued
the-major interconnect companies in 1972;'but smaller firms reaped

‘handsome profits. This observation is‘supported by the. fact that in
sl973 several maJor U.S. corporations withdrew from the 1nterconnect

market.

At the end of 1973 most of the regulatory, Jurlsdictlonal, technical
and economic conflicts and delays that have plagued the industry ‘remain -

unresolved and in some cases have escalated

Interconnection'in'Canada

The growth4of the interconnect'industry in the U.S. has led‘to cus tomery,
demands for similar liberalization of carrier tariffs in Canada, and the .
'pressures are essentially from the same groups: of users,'entrepreneurs

. and foreign equipment suppliers as in the U.S. Many Canadlan based:

subsidiaries of U S. owned corporations are also 1n favour of inter-

E/. Harrnyewton,'Frost & Sullivan, Inc. "Interconnect Expects to
‘ Grow 70% in 1973", Telephone Engineer and Management, 15 Jan 73.
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‘ connection, particularly manufacturers of mobile radio systems

.. and data terminal equipment. - There are noApressures“from the

traditional Canadian telecommunications equipment manufacturers.

- There are four major«groupings of terminal'equipment that are of

interest to would-be’ "Interconnect"icompanies in Canada for attach—

ment to. telephone networks:

" 1. The accessories or gadget" market, answering s
machines,- auto-dialers etc.

2. Single'line telephones; plain and fancy.

3. The ubiquitous key—telephone, used by most
. businesses in Canada. n e

'4.“PBX private—branch—exchanges, as used by medium -
and large businesses.

“The market for -data terminals‘is stillfinsignificant tohCanadian
lmanufacturers compared with expenditures’onf"voice" terminals, and .

- din any event most data terminals are. already permitted interconnection.

'iThe data sector is therefore mnot considered in this reView of carrier/

supplier relationships,

The Accessory;Market

One of the major market sectors for interconnect equipment and one

,where no Canadian manufacturer is represented is the grOWing market

Afor telephone answering machines, auto dialers, and other assorted

gadgetryu All of this equipment is presently imported from the Far

"East, and is considered to be part of the consumer electronics market .

‘The. doubling of demand for telephone accessories that. could result from

interconnection may at first glance create opportunities for Canadian

manufacturers. In reality, domestic manufacturers cannot compete -and

as a result do not manufacture the mass—market consumer items such

as tape recorders, etc., from which telephone answering machines are

;descended They will be even less able to compete in the smaller market_v

for telephone accessories. The result will be increased opportunities

for importers of equipment manufactured in the‘Far'East.
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_Single"Line Telephones and Decorator Sets’

There are three companies presently manufacturing single line tele—'

phone sets in Canada, the tota1 market for the year 1973 was around

$20 million. This market is unlikely to be affected-by inter-

connection -as most re51dence subscribers would cont1nue to obta1n

‘their main- telephone from the carrier. The market for. extens1on

“telephones, and decorator telephones, Would however be a- prime target

for importers.

V Key-Telephone'Sets'

There are three manufacturers of key telephone sets in Canada. The

\key telephone market which serves almost exclusively bus1ness users,

is '‘around $20 million annually in Canada and, as in the United States,

is expected to be a prime target for attacher companies. ~In the U.S.,

‘tmost of the key equipment installed by attachers is imported from ‘

_Japan. It is interesting to note that the Japanese equipment is usuallyf

a’ copy'of~U.S. designs, with the same’ operating_features. The’ only

_ advantage’is the. lower'price which appears to indicate that in the

' ‘U S. the motivating force for 1nterconnection is initial. cost rather

'equipment. No other company has in recent years attempted to manufacture

'_than,innovation. This trend would undoubtedly be repeated in Canada

PBX Equipment

vt

The PBX area is the most 1ucrative sector of the terminal bu51ness,

and one where imports already have a firm foothold in the Canadian

market, accounting for . approximately 30% (about. $12 million) of carrier

. purchases in 1973 Only Northern Electric manufactures PBX equipment in

Canada, and even this ‘company does not manufacture all size- ranges of

a PBX in Canada, for the PBX is a. complicated machine and the relatively

small Canadian markets do not justify the development costs._ Imported
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...equipments, on the other hand, were'originally designed to service

- larger foreign markets and therefore can be modified for sale in ;‘

Canada and still compete with domestically- produced equipment, for:

Amost,of ‘the indirect costs have been recovered 1n,the home market,

Impact on Canadian Manufacturers -

iThe immediate effect of interconnectlon in Canada will therefore be i

greater opportunities for foreign manufacturers. Most of the

organizations. 1isted in Table 1 have existing marketing facillties

- in Canada, all are poised to enter as a natural extension of the U S.
'market._ In addition, U. S.—owned companies now entering the fray will
'Vmove into Canada. In self- defence, Canadian manufacturers may be
" forced into alllances with offshore manufacturers if competltion forces
:the carriers to offer the same types of ‘low~cost equipment being sold ‘

by the Interconnect companies.

The advent of interconnection in Canada and the creation of a new

industry, should present new. opportunities for Canadian manufacturers,
however it is diff1cu1t to prOJect such .a scenario in v1ew of the U.S.
experience. Some manufacturers W1th whom this problem was discussed

advocated the development of strict hardware type-approval standards

as a means of preventlng the 1mportation of low~cost 1nfer10r equlpment}
© This approach is not realistic as- most of the imported PBX equlpment

‘that would be offered for sale in Canada is already being purchased

by the carriers, is not 1nferior, and is presently connected to the
network.. Another suggested approach was to provlde a suitable time

1ag from the announcement of 1nterconnectlon to the startlng date

' so0 as to permit Canadian manufacturers time to. develop a range of

terminal equlpment. To implement this suggestion could require

_‘financlal assistance from a Department of Industry, Trade and Commerce :

_incentive or development program, and possibly some special cons1derat10n,
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for ‘the project might not satisfy the normal cr1ter1a for develop—
ment assistance such as market potential The domestlc market for
certain types of terminal equipment has been too small to encourage :
{the traditional suppliers to develop a complete range of equipment,

presumably this constraint ‘would also apply to new comers.

In Summary;tthe”liberalization of tariffs to provide for attachment'.
of customerwowned'equipment~to the switched networks'is'expected to

. provide more opportunities to foreign manufacturers than to Canadian
manufacturers unless a spec1al effort is made to safeguard Canadian
interests. It 1s not the purpose of this paper to explore the effect
of interconnectlon on the carriers, but it would be: approprlate to
point out that the more»successful the 1nterconnect bus1ness, the
more likely are’ the carriers themselves to procure- foreign—bullt U
terminal hardware in order to remain’ competitive. The overall gain

to. the country's economy may still justify tariff liberalrzation, how—

ever the justification would be more convincing if interconnection were .

to result in increased employment in manufacturing.‘,Without special
'meaSures, the only increase. in employment from interconnection will be
© in the service sector. Canadians must .resist the drift towards a

‘;society where‘allgexist_by‘taking in each other's washing.
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' SECTION 4 : THE WORLD SCENE

"The purpose of this Section is to compare the market conditions and
carrier supplier relations as they. exist in Canada with those that

' prevail in other developed- countries. The predominant Structure that
has emerged in the telecommunications industry in North America is
vertical integratlon whereby a single corporation, together with its
Subsidlarles, exercises responsibillty for telephone service from
research and development through to’ the customer s telephone. Thls
“'pattern of private ownership is in ‘marked contrast to the system that
prevails in most other developed"countries where the telephone system
is operated by the state, using hardware supplied by privately-owned

'domestic manufacturers.

The Canadian telephone svstem is closely‘linked to that of the United
States, and togethersthey form a North American system that has reached,
a Vé£§ high standard of development and one which allows telephone

users to dial from‘one country to another without regard~for national :
boundaries. To this extent the Canadian and U.S. telephone networks A
can be considered as one system. : At the corporate level the similarities
are heightened by the degree of vertical integration in. both countr1es,
»_and_by the cooperatlon between.carriers on both sides of the border that
has been necessary to develop and retain operating compatibility. Never-
theless, there are significant differences between Canada'and the U.S.

at the carrier/supplier level, and, it is therefore . instructive to compare
these differences before proceeding to the broader task of comparison

between Canada and other countrles where state ownershlp is the norm.
Canada
Sections 1, 2 and 3 provided an "as is" snapshot of'Canadian demand and

supply for telecommunications products. The picture that emerges is one

of a reasonably watertight industry. Bell Canada and its subsidiaries



operate almost 70% of tﬁe natipn's 11 million telephonés;:énd the.
GTE<affiliétes,-B.C; Tel., Okanagan Tel. and Qﬁebeé Tel. gcéount for
127. Both these groups of companies are ihtegrated with domeétiC»
maﬁufacturers.‘_Notable'exceptions to the “integrated pat?érn_are tﬁe:
three provincially—owned carrieré.in Manitqba,'Saskatchewan énd Alberta,
th operate lB%nof'Canadé's,telephones; Table 1 shows the major

CanadianHCarrieré and their supplier affiliates whére'applicable:

TABLE. 1
Vertical Integration in Canada
' . (1972)
' - . ' : vSuppiier ' N 'Nb, 6f\ :
Carrier S . ' Affiliate . - Telephones Z
Bell Canada -  Northern Electric =~ 6,742,000  61.4
Maritime Tel. & Tel. o . 324,000 3.0
New Brunswick Tel. » o ‘ 261,000 . 2.4
Newfoundland Tel. : o o h - 110,000- 1.0
Island Telephone S - o : © 39,000 0 . L4
Northern Telephone Ltd. - ‘ S _ 109,000 1.0
Telebee ‘ S 40,000 - .4
| 7,625,000 69.6
B.C. Tel. .. . GTE Automatic Electric 1,114,000 . 10.1
Okanagan Tel » ; .GTE Lenkurt Electric =~ = 67,000 .6
Quebec Tel. o co ' 177,000 1.6
1,358,000  12.3
Alberta Government Tel. . 615,000 5.6
SaskTel - S o o .. 345,000 . 3.1
4.4

Manitoba Tel. System. ~ S 481,000

1,441,000  13.1

'Sourée: ~Annual Reports.
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The corporate ties between Bell Canada and Northern Electric are
.further strengthened by their. joint ownership of Canada s largest
.privately—owned research‘and,development laboratory, Bell-Northern i
Research, where R&D~activitieS'are maintained atfa sufficient 1eye1

to take care of all but the most sophisticated and/or low volume

' requirements. A number of U.S. subsidiaries a1so manufacture in Canada
and importers supply those products which are in demand but of
insufficient volume to warrant design, development and production in

j'Canada.'

In summary, there exists in Canada a solid te1ecommunications equipment
~manufacturing‘base{ majority. owned by'Canadians, and with relatively
secure domestic'markets Equipment is imported from many other countries
to fill certain speciallzed low-volume product : requ1rements, without ‘

posing a serious threat to the 1ndigenous suppliers. -

'United-States

In the United States, the Bell System as the operating arm accounts
for some 85% of the nation S 130 million telephones Western Electric,
“the supply affiliate, manufactures over 90% of the Bell System s hard—
yware requirements and 1972 sales exceeded $6.5 billion. As Table 2"

. shows, all but 6% of telephones ‘in the United States are operated by

carriers with some degree of manufacturer afflliation




-89 -

TABLE 2

Vertical Integratioﬁ in the U.

S.

(1972)
: _ Supplier .
~ . Carrier S Affiliate
American Telephone Western Electric -
& Telegraph Co. o
(Bell System) -
General Telephone & = Automatic Electric
Electronics (GTE) : o
United Telecom North Electric

~ Continental Telephone Superior:CQﬁtiﬁental -

Corp.
_ Vidar

Other Independents ~° -~ =

No. of -~

Telephones

108,811,000

10,623,000 .

2,642,000

1,945,909

z 7,585,091

131,606,000

Sourqe:- Companies' Annual Reports, U.S.I.T.A.

|>e

82.7

8.1

2.0

1.5

" .The Bell System comﬁrising 23‘separate operating cqmpanies prbvides

-'téleph¢he service to almost five-sixths of the users in the United_States,

about 108 million téléphones at the end of 1972. The rest of the service,

over 21 million telephones, is prdvided“byiarOund~1800 iﬁdepeﬁdent,

companies.. More than 807 of these ”indepeﬁdents" aré‘oqned by hdlding,:

companies, the largest being shown in Table 2 above.




Table 3‘provides a comparison of the size of the U.S. "telephone
industry in relation to General Motors, which for years has ranked
as number one among U.S. corporations N

TABLE' 3

Comparatlve Financial Statistics of U.S. Telephone Companies

(1972)
. Company. o S j Assets - -Revenue/Sales:: ﬁmployees:
I  (ooo) T (§000)

General Motors "";T~ 18,273,382 | 30,435,231 759,543
AT&T B - 60,025,645 . 20,904,112 h 778,551
emsE S 9,521,809 f2;220,263* i 79,859+ }
United Telecom 1,729,359 - 597,622 B 25,461
Continental Ielephonej :'1,566;695. - 467,208 19,000

* Operating telecos only

Sources: Fortune, May 1972 - Largest-U.S. Companles‘
) Moody's. Public Utility Manual -

As may be seen, American Telephbne and Telegraph'Company'(AT&T)»out—
ranks General Motors, in terms of assets and number of employées, but .

ranks second in termS~of revenues.

Western Electric from ‘the very beginning has domlnated the telephone
supply industry in the United States, and the relationships between
the Bell System and its major suppller have prov1ded a source of income
to the legal profession for more than 50 years In 1925 Western was’
forced: to divest itself of its 1nternatlonal holdings by.an anti- trust

action. To this day Western is barred from exporting telecommunications
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equipment. The extent'ovaestern's dominance of the qu.'telecom—
" ‘munications manufacturing scene is such that in 1972'combined exports
of telecom equipment from all other U.S. manufacturers were less than:

$80 mlllion, mostly to serve the needs of U. S. armed forces abroad

From 1925 on, Western Electric devoted its efforts to the U.S. domestic
. market.v In\1949 however,’the'U.S. Department of Justice filed asuit"~
under the Sherman‘Anti—Trust Act. The complaint held that*AT&T had
_granted exclusive licenses to Western Electric and that AT&T requiredﬁ'.
its operatingvcompanies to -purchase their equipment requirements from
Western, AT&T s wholly—owned subsidiary The Department of Justlce suit
' sought to restructure the equipment market and make it subJect to open. .

compet1tion.

The Department abandoned its anti-trust suit in 1956 and,entered a
Consent Decree which required inter alia Bell to make its portfolio.
lof patents issued prior to January 24y 1956 available to all U.S.

firms on-a royalty free basis but . allowed AT&T to retain 1ts ownership
'of Western Electric as 1ts exclusive supp11er Subsequently issued .
patents were to be licensed to any applicant with reasonable royaltles.
The. requirement for Bell: subsidiary companies to make their equlpment
purchases on a competitlve basis was dropped As a further result of
this Decree, Western Electric disposed of its 1nterest in Northern

Electrlc, Bell Canada's supply afflliate.

Despite the efforts made to restrict the Bell System/Western Electric

relationships, the manufacturing arm has continued to expand and 1972
sales exceeded $6,5 billion. In more recent years, therefore, the
attention of the anti—monopoly forces.appears to have shifted to the '
operating sector and a number of rulings have been made by the U.S.
Federal Communicatlons Commlssion (FcC) W1th the obJectlve of prov1d1ng
more competition for the carriers, and concurrently, more opportunities

for equipment manufacturers. The FCC has. licensed a.large number of
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private microwave systems, and has more recently permitted the estab-

. lishment of so-called specialized communicationsvcarriers. The historic

Cartarfone decision, whereby FCC ruled that AT&T's foreign attachment

tariff was unreasonable and unduly discriminatory, ‘has also posed a

competitive challenge to AT&T operating subsidiaries.

AT&T has responded to the challenge'from private systems by the‘intro-
duction'of Telpak, a '"wholesaling'" of individual.private line rates for
large nsers,hoffering reductions of up to 857% over preyious individual
rates. The U.S. carriers are now responding to competition in the terminal
field by the reduction of tariffs for PBX and key systems. for bnsiness.
users. It should be noted that the new entries into.the U.S. communications
arena are almost 1007 ”cream—skimmers" The specialized carriers operate
‘on lucrative high density routes such as Chicago to St Louis, and the
interconnect companles operate in the maJor CltleS, serv1ng the bus1ness

community.

To the extent that market rivalry has resulted in a reduction in the

prices charged to some end users, the FCC-policies have been effective,

and this has led.to;demands for similar liberalization and introduction '
of competition in Canada. These-demands range from'liberalization.of
carrier - tariffs so as to permit interconnection of customer- owned equipment
to carrier networks through to outright attacks on the- vertical 1ntegration
system by proposing that Bell Canada and 1ts operating snbsidiaries

should be required to procure hardware by competitive tender. To appraise
the possible benefits to Canadian telecommunications users that would
result from a weakening or dismantling of the vertical integration system,
it is only necessary to take a look at the independent telephone company

market in the U. S., where an interesting parallel ex1sts.

Critics of vertical'integration in the U.S. are challenging a. supplier/

- carrier relationship that provides service to over 100 million telephones,

the largest captive market in the world - OQutside of the Bell System?
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only GTE has manufacturing affiliates that can supply all types of
hardware, the -United Telecom and Continental groups must purchase

many items outside. .Including the latter two groups as "independents"
there is in the U.S. a total'of 11 million telephones not affiliated

with a complete‘manufacturing capability This . market, which is approxi-
mately the same size as the total Canadian market, has for over 50 _
years been a battle ground for a score or more independent manufacturers.
There is no evidence to suggest that the 'supplier competition so .
engendered has resulted in lower costs, better service, or more 1nnovative

offerings by the independent operating companles.“

Summary of U.S. /Canada Comparison

The major supplier in the ‘U.S., Western Electric, is the w0rld S largest
producer of telecommunications equipment, serving the world S largest
market (108 million-telephones), ‘and affiliated with thevworld s largest
privately -owned research and development laboratory Although‘the U.S.
‘ market for telecommunications equipment is mature,’normal growth
provision of new services, and replacement of obsolescent: equlpment

gives Western an annual sales volume in excess of $6.5 bllllon (in 1972)
Even though Western is not permitted to sell outside the Bell System,

its' volume of business appears to have reached a self- sustaining level,
_sufficient ‘to support a very large R&D program, and also to realize massive

scale economies in most manufacturlng ‘activities. -

Canadafsdmajor supplier, Northern‘Electric,’is less than one~tenth the .-
size.ofjweStern, and ranks about tenth onAthe‘list~of WOrld_manufacturers.v
By virtue of its corporate ties with Bell Canada, Northern has a reason-
ably assured market of 7 million telephones. As in the;U.S;, the Canadian
market‘is'also'mature,”and'provided Northern mith total sales of around
$450 million in 1972. Unlike the U.S? however, the Canadian market is

_ not‘adequate to support the level of.R&D:that'will be required in the
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future to maintain Canada's»telephone“syStem on a par with the U.S.
Failure to sustain an adequate level of R&DIWill eventually result
in a return to the dependency on imported technology from wh1ch the

~industry has so recently emerged.

'No country can develop all its needs, and it will always be necessary
to use foreign technology where it is available and superior to that
existing in' Canada, but imported technology is usually subject to
licensing constraints that limit its use to ‘home consumption ‘in the
recipient country. The use of imported technology must therefore
always be weighed against the loss of export sales that would have

resulted from home-grown technology

Importation'of technology for home consumption only also leads to
increased manufacturing costs, for the manufacture of" telecommunications

equipment is scale ‘sensitive, and the minimum scale for competitive

manufacturing in .Canada is rising faster than the domestic market growth.

Without expansion of markets, the prices charged to Canadian carriers
will eventually have to be increased, leading to 1ncreased imports and
a decline in the share of the domestic market available to Canadian
manufacturers, leading to even higher'costs. This trend, once estab-

. lished, is almost impossible to reverse.

It is concluded therefore that the remedies‘proposed to counter vertical
-integration in the U.S. are not,appropriate to Canada} What is.needed

is less fragmentation of the domestic carrier market, and a commitment

~on the part of Canadian carriers to the products‘of domestic manufacturers.

‘Canadian manufacturers have to find expanded markets to support the
cost of R&D and to maintain the scale necessary to keep manufacturing
costs down. While pursuing export opportunities, manufacturers must

have reasonable assurance that their domestic markets w1ll not be subject
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to erosion through misguided attempts to follow the U S. example,

and by infiltration from offshore.

The performance and competitiveness of domestic manufacturers‘can-.

. be evaluated'in the world markets, in competition with the'British
Americans, Swedes, Germans, and Japanese. If Canada s manufacturers

. can compete and make sales in this league, there is no reason to

fear that "lack of competition in Canada will 1ncrease pr1ces charged
to Canadian carriers Exports will keep prices down both by economles
" of scale in manufacturing and by spreading the research and development

burden over a. wider base.

State-Owned'Systems

‘As stated earlier, in all developed.countries with the'exception of
the U S.. and Canada, the telephone compan1es are state-owned. How do .
the systems compare? What concerns motivate state-owned carriers: in

their procurement policies7 First a glance at statistics. related to

telephone development in- the top ten countries of the world

TABLE 4

- Telephones in Service in Developed Countries

~ Compound ° ‘Telephones

Millions of Telephones Growth per 100
Jan 1973 Jan 1963 "~ Rate . . Population

‘ : 1963-1973 - .Jan 1973

United States @ - 131.6 - 80.9 - 5.5 62.8 .
© Japan . 34.0 9.3 15.4 - 31.5:
United Kingdom . ‘ - 17.5 8.9 7.8 31.4
West Germany . - 16.3 7.0 . 9.7 26.8
USSR L ©13.2 5.8 9.5 5.3
Italy ‘ o 11.3 4.7 10.4 20.8
- Canada © . 11.0 6.3 6.3 -50.0
. France - ' : . 10.3 - 5.0 11.1 20.0
Spain . 5.7 2.1 11.7 16.4
Sweden 4.8 . 3.1 5.2 59.3

Sourcefj'AT&T: The World's Telephones, January, 1973.
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In‘all of the countries shown in Table 4 (except Canada and the

U.S.), the telephone system is owned by the state and each country
has taken measures to protect and develop its electronic manufacturing
industry, particularly in’ the telecommunications sector. - Under state
control the carrier follows a deliberate government policy and buys
from a number of domestic manufacturers° Centralized purchasing power
is used to develop and structure the’ manufacturing sector, even to

the extent of rationalization, mergers, etc. Even in the European'
Economic Community, there 1is very little inter—trading between members.
Tariff barriers have been removed but very significant technical and
other. barriers remain. The telephone administration acts as the - design
authority and nurtures close associations with the telecommunlcations

manufacturing sector. “There is little standardization of telephone

'switching equipment between one country and another' each has its’

national system and approved suppliers.~ Perhaps_the most frank'admission
of the existence of non—tariff barriers is contained in the 1969/70

Annual Report of the Telecommunications Engineering & Manufacturing )

Association (TEMA), an association of British equipment manufacturers..

Speculating on Britain's imminent entry into the ECC, TEMA are on record

as follows.

"This Association's immediate concern is to ensure that
. there should be no unilateral 1lifting of the non-tariff
barriers by this country, but rather, that the U.K., o
in cooperation with other West European countries, should"
agree on the mutual easing of all such hindrances to
" free trade within the community".

Most state-owned telephone systems act as the design authority and

‘provide financial assistance to domestic manufacturers in the development

of nev products. Exact_figures are difficult -to obtain but a reasonable.

" estimate would indicate.that:approximately 507 of R&Dfis‘directly or
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1ndirect1y financed by government-owned carriers. In no. other‘
industry, except defence and derivations thereof such as aerospace, .

do 'governments contribute_sorheavily to new product development. “The

one striking similarity‘between the private and state ownership

systems is the degree of control that the carriers exercise on the
innovative process, in order to protect their 1nvestment in telephone

plant, particularly in the switching sector.

ALl carriers are vulnerable to change. ‘In North America, foriexample,
theiover 140 million telephones in service include magneto, common
battery manual, Strowger, crossbar‘and electronic systems'spanning.

more than.80 years of technology. As each new service has'been intro=-
duced, it has had‘to be.compatible with‘existing hardware. With over

$100 billion invested in North American telephone systems, even the

mos t revolutionary innovation would be delayed if the impact were to
obsolete prematurely a small percentage of the existing investment. . _
Most countries recogniZed this fact‘very‘early in the development of tele-
phone systems and tookvpositive steps to'obtain firmbcontrol over the

manufacturing area ‘and the associated development facilities~from whence

. innovation springs. Obviously this control over innovation. and rate of

_obsolescence cannot be exercised 1if the design centres and corporate

decision centres are located outside national boundaries and for th1s
reason, state- owned carriers traditionally purchase from domestic manu-

facturers.

In North America'the.system of -vertical integration whereby the carriers

. own the manufacturing and R&D facilities, has served as the control

mechanism. In European countries, the state -owned carriers exerc1se.

. controlaby buylng only from selected. domestic suppliers, 1nfluenc1ng

and controlling the rate of innovation by Judicious 1n3ect10n of R&D

funds, and by monopoly purchasing power.
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Opponents of vertical integration are critical of the alleged "cosy"
relationship that exists between carriers and suppliers in Canada
andzthe U.S. In actual fact however, ‘the cosiness of manufacturer/
carrier relationships is much more prggqggced in other developed
countries where the natiOnal'telephone system is state—owned,c There
the,manufacturer is dealing with one carrier only, and furthermore
with a government agency_whoseiprocurement policies are subject to
national considerations such as~employment.5 In Canada,von the other
hand, the manufacturer must deal with a number of carriers, of varying
size and ownership patterns and with first responsibility to share- _‘
. holders. It is hardlyﬂsurprising therefore that major‘manufacturers
are often_abused, for they cannot_be all things to all carriers. ;Yet
‘bigness-is necessarypto'remain competitive. The answer is‘not‘a'
fragmentation ofvmanufacturingdto conform. With‘the“fragmented market .
»_,(the carriers) but rather a need- for closer cooperation between |

carriers in Canada to’ achieve a greater degree of standardization.

As Table 4 shows, carriers in most'developed countries outside of
Canada, ﬁ.S. and Sweden are experiencing a high growth rate. Demand - -
is growing:in pace with increased living standards.  Carriers are
investing heavily in new plant and modernization programs, in many
instances to compensate for under4investment in previous'years. These
factors are_providing very large markets for the domestic manufacturers
 of these countries, but there is still concern thatrR&D'costs must be
controlled and duplication avoidedv Here we briefly examine carrier/
supplier cooperation in Britain, where an extensive modernization program.
‘ig underway, and Ain Sweden ‘where the telephone system compares

- favourably in development and excellence_w1th‘those ‘of North America.
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Britain .

_For many years the British Post Office, the state owned communica—

tions carrier, negotiated bulk purchase agreements for switching

Cequipment with five major suppliers (later - reduced to three by mergers)

and paid an agreed price to all manufacturers over an agreed period of
time. Competition was 1nvisible,pand the only\incentlve for a manu-
facturer would beAto‘reduce his costs and thereby increase profits

but taking-carenottto reduce costs too much or thevPost‘Office vho'
vmaintained auditors in manufacturing plants, would take. a harder line
on future bargaining. In any event, any increased profits as-a result

of cost reductions would be shared according to a predetermined formula

' between the manufacturer and the carrier. The Post- Office financed

most product development d1rectly or indirectly, provided that suppller

R&D was directed to Post Office requirements

Thére were two main disadvantages to the system, yet it endured for

many years. First, tight carrier control over manufacturer innovations
inhibited development programs.' Second as the major manufacturers

were forced to produce outmoded equipment for the home market, exports

of sw1tch1ng equipment declined steadily.

. In 1969 the Post_Office»was reorganized as a Crown corporation; and in

response to political pressures, the'bulk_purchase agreement was abruptly
terminated in favour of competitive procurement. At the same time, a
Post Office/Industry group, the "Advisory Group on Systems Definitions"
was formed to advise the Post Off1ce on definitions and spec1f1catlons
for the telecommunlcatlons system of the seventies and beyond

Essentially, this group prov1des the opportun1ty for manufacturers to

have a say 1n systems engineering, and provides them with the. opportunityv

to exert a greater influence on the R&D process. As_an example, manu-
facturers would be expected to-suggest changes to proposed new systems

that would make the equipment more suitable for export.
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.Although'Post Office’procurement-is:now competitive, most. R&D is "

jointly undertaken by the Post Office and the three major manufacturers,g
on an even closer'degree’of collaboration'than before.' British marnu-

* facturers have agreed that they ¢an no longer ind1Vidually finance. the
increasing cost of R&D' they are still adJusting to the problem of

joint R&D on’ the one hand and open(?) competition on the:other.

Nevertheless, now that initial_misgiyings have,subsided,:no'manufacturer,
wants to return to the bulk—purchase agreements,ifor the benefits of
joint R&D outwe1gh the disadvantages For its part the Post Office,

.by giving manufacturers a greater voice in systems definitions, have -
removed a major objection of the’ manufacturers - and'the British Govern—
~ment - that adherence to outmoded systems and designs was inhibiting
-export performance for the industry. 1In summary, closer carrier/

manufacturer cooperation is expected to. benefit both parties.

Sweden':

The'major telecommunication manufacturer_invSweden is.L M. Ericsson

A B. ; whose‘1972 sales exceeded $850 million Less than 207 of Ericsson s
" sales are to the Swedish Government, Telephone Administration, the group
has manufacturing and sales facilities in more than 50 countries and 1ts
‘major sales are in countries where the group ‘maintains a manufacturing
capability.v More than half the Swedish Telephone Administration require-
ments are met by its own factories, using slightly modified Ericsson.
designs. The carrier is therefore yerticallyvintegrated with a major'
section of the supply industry, but c¢an-also influence L. M. Ericsson

‘designs to some degree- In 1970 the state-owned carrier combined with

 Ericsson-to form Ellemtel A.B., a Jointly financed R&D facility which will

work in part to reduce the amount of duplication of R&D acthltles.l The
duplication was once Justified by the explanation that Ericsson developed
for ‘foreign markets while the Administration’ developed for the Swedish
.system.- The formation of a-joint.R&D facility appears to ‘be a tacit

.‘admission that this duplication is no longer affordable




- 101 -

Possible'Export Markets for Canadian Telecommunications Products: ‘

.We have discussed in this section the mature’ domestic market within
Canada, and have concluded that normal growth and replacement of tele—
"communications equipment will not support the necessary level of R&D:

nor will it continue to provide for economies of scale 1n manu-
vfacturing, ln Section 2 we discussed Northern Electric s efforts'ini
the'Ufsf markets, as a means of providing a significant increase in
sales_without incurring a disproportionate amount‘oflnew development
costs. A s o | L .

Difficult though penetration of U.S. ‘markets may be, - to find substantial

| new markets is even more of a problem. - The developed countries have

'opted for close ties between carriers and manufacturers, and with the :

) _exception of Canada and the United States, have taken positive steps

to strengthen the- ties The result is a comb1nation of non—tariff barriers

Virtually impenetrable from one developed country to the other. Although

it may 1n the future.be possible to gain limited access to these developedv

country. markets by;the establishment of manufacturing suhsidiaries
therein, this solution Would probably he vigorously opposed by manu-— .
" facturers alreadyrestablishedl‘ This leaves only the developing countries
of‘the sofcalled‘third:vorld as an export market.forlmanufactured'tele— |

communications products.

The carriers in the developing countries recognize that equipment must.
be imported 1nitially, however the same concerns that occupy carriers -

- din developed countries still apply, and in order to gain significant
inroads into these markets, a strong local presence is required of the
supplier. This obv1ously implies a multinational approach to the export.
market with research and development, systems engineering, and component
manufacturing in Canada, and assembly operations in the’ host country.

Successful multinational telecommunications equipment manufacturers,
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such.as IT&T and L:M. Ericsson have -achieved close working relatlon— :
ships with natlonal carriers in all countries where significant sales7
. are made. In Canada, Northern Electric S success is. due to close
working relationships with Bell Canada and other carriers. This.
relatlonship breaks down when systems- are to be installed thousands

of miles away from corporate headquarters

Northern Electric is the only Canadian—owned company w1th the ‘
Ucapability and the corporate freedom to assume a multlnational role,
and in fact appears to be moving in this direction by the. establishment
of subsidiaries in the United States, Turkey and Ireland. These :

countries are not "third world" of course, but they. provide a toe—hold -

in new markets and more importantly they provide an opportunlty to galn
‘"hands- on experience of multinational operations as a. prelude to a

more ambitious undertaking

.A basic fact of life is that third world markets are small despite

the impressive ‘ercentage growth figures Peru, for example has a 157
'growth rate, adding 60 thousand telephones a year, less than the annual
growth in Metro Toronto. Many observers have compared the less than '
1% ratio of telephones to population in developlng countries to the

50% penetration achieved in Canada, with the implicit assumption that o
huge markets are therefore available. In reality, however, in- terms

of telephones many countries would settle for 3 or &4 telephones per

~ hundred populatlon. Telephone development will never "take off'" in any
of the developlng countries until local manufacture is possible.. Be~’
cause of the high labour content (value added), the manufacture of
telephone equipment is a natural for: developlng countries, nearly all
countries with telephone development in excess - of 2- 37 of populatlon .

have some form of local manufacture
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- European manufacturers have been able to serve the small third world
“markets in the past by proViding "off the shelf" designs usually
priced to exclude most indirect costs, but still able to return higher |
than normal profits. -On the other -hand, Canadian manufacturers -
competing in world markets are presently faced with . the necess1ty of
making costly equipment modification which results 1n a lower than

normal mark—up, a dilution of profit and a. significant increase in risk.

' Equipment standards are in fact the ‘major, obstacle facing Canadian
manufacturers in attempting to penetrate export markets. Since Western

‘Electric was effectively removed from international markets in 1925

‘there ‘has -been no effective North American influence on equipment

‘standards anywhere in the world. European manufacturers have provided

|

mostfofvthe telephonenequipment.used in developing countries,iand these
pdesigns are so well entrenched that they cannot be dislodéed. Canadian
suppliers must adapt the domestic design or develop new international
designs foriexport. The magnitude of the task«facing Canadian.manu—
“ A _facturers in mounting a significant'assault on world markets can be u
o better understood:bv reference to Table.S, which lists some (but not all)
of the international suppliers. All of the companies listed, with the
‘ekception'of Western Electric and Northern,Electric, areiwell established
innworld markets,sand they have established manufacturing subsidiaries
'inpthose countries'where they have been able to obtain‘access’to carrier'

markets.
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TABLE 5

Dollar Value of Telecommunicationquuipnent Sales
‘ by Selected Manufacturers, 1972

: Dollar Value  Per Cent of . ’\ ‘Dollar Value of

. of Total Sales ﬂSales Attrlbutable " Telecom Equipment
~ , _ Millions of ‘to,Telecommunlca— - Sales, Millions
Company - . . U.S. Dollars ~ tioms Equipment of U.S. Dollars
Phlllps Industries N, v 16,1801/ _ 8.0 496
Western Electric . .. 6,551 - : 100.0 - 6,551 ..
IT&T : - 8,557 22,0 1,883
GT&E - T - 4,327 - 13.5 - 583 -
Siemens - -~ 4,580/ 23.0 1,054
L.M. Eriecsson . - 893 87.9 785
Plessey I 839 43.7 367
Nippon Electric 1,017 “47.0 478,
Northern Electric . | 5342/ 84.5 ~ 4512/
©15.5 754

Hitachi . L 4,862

1/, cCalculated at exchange.rates existing at'company's'year end.
‘E/ Canadian Dollars.
Sources: . 1. Companles Annual Reports.

“2. Moody's, Industrial Manual, 1973
3. Moody s, Public Utility Manual 1973.

The above table clearly shows that even Canada s major suppller Northern
Electric, faces extremely powerful competltors in world markets. All of ‘
these international companles are operatlng from a secure domestlc base,~
protected by the Jungle of non-tariff barrlers that so concerned Brltlsh

" manufacturers contemplating entry into’ the Common Market. - While pursulng,
'export opportunitleSy Canada slmanufacturers ‘also need reasonable:aseurances :

- that the home market will not be infiltrated from offshore;
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SECTION 5,= FUTURE DEVELOPMENTS

The preceding sections of this paper have been devoted prlmarily to

an examination of carriers and suppliers in Canada, and in some other
countries for purposes of comparison. . The evaluation of the performance
of Canadian manufacturers in serving:carrier equipment requirements has
confirmed that the,telephone carriers»have traditionally purchased most
of their,hardware needs in Canada, encept for certain specialized
~requirements. Despite_the,fact that the relatively small Canadian market
consistshof ten major telepnone companies, each with its own views on.
procurementjand standards, these' companies are,integrated'into a nationalu

network which necessitates a high degree of equipment standardization.

National carriers such as CN/CP Telecommunications, Telesat, and COTC,

on the other hand, have more specialiaed requirements. .Their combined

annual construction expenditures are less than 107 of total carrier
expenditures, and include such diverse items of'equipment as communications:lv
satellites,'undersea cables and telex switching systems. These low volume
requirements have not- attracted the major domestic manufacturers and have

therefore been ma1nly served by foreign suppliers.

The obvious conclusion is that the major Canadian manufacturers have
maintained 'a firm hold on the domestic market for the volume items of hard--
ware, leaving the low-volume specialized requirements to foreign suppliers.

A concomitant observation is that as.equipment markets become more

specialized.(fragmented), the opportunities for foreign suppliers are increased.

Most Canadian manufacturers surveyed in connection w1th this report have
agreed that the next five years are crucial to the survival:of a viable.
electronics 1ndustry in Canada. For the last ten years imported products_
have takenpthe lion's share.of the growth in the consumer electronics market

in Canada, and in 1972 accounted for over 50% of this sector. Onl&"in the




relatively small,"Telephone and’Telegraph”.equipment~sector has importer

penetration been resisted. The major factors that have so far prevented

a take—over of this sector include'

(a) The "free" use of technology.imported from the U.S.
(b) The unique North;American technicalfstandards.
(¢) The costlcompetitiveness of Canadian huilt.hardWare.'

(@) Vertical integration between carriers and suppliers.

Several new trends are developing which w1ll combine to- reduce the

effectiveness of the above factors as a means of preserving the viability

of Canadian manufacturers. We now turn to an 1dent1f1cation and diSCussion

of these trends and the possible impacts on carriers and users.

1.

Impact of Technological'Change

The electro—mechanical'sWitching systemsvwhich have served the tele-
phone companies for’many years are rapidly giving way to new systems

based on increased use of electronic components All‘telephone

.carriers surveyed have forecast 1ncreasing utilization. of new . electronic

switching systems. As. the ‘use of electronic systems accelerates, the

"equipment compatibility factor which has prov1ded a measure of protection
for traditional ‘Canadian manufacturers will be reduced as(many ‘of

"the-design concepts and componerits used in.electronic_system are common

to the'entire electronics industry. Traditional telecommunication
manufacturers may‘thus be faced with challenges from the general

e1ectron1cs sector If these challenges originate from existing U S.

'sub51diary plants us1ng imported technology, or from European and

Japanese suppliers, the switching equipment sector could experience the
degree of fragmentation that foreign subsidiaries have already brought

to the transmission equlpment sector
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'Rising Costs of R&D

Canada S major supplier maintains extensive research and develop—

ment. capability in Canada. Bell—Northern Research Canada s. largest

hprivately -owned research laboratory, spends over $40 million a year.-

This- large expenditure has enabled Northern Electric to sever its

dependency on technology‘imported from the p.S., but these large

expenditures on R&D'cannot be recovered from the sale of products on

- the domestic market, exportfmarkets must be;developedland at the same

time domestic markets must be retained.

The ‘impact that a decline in domestic R&D WOuld_have on carriers in

“Canada can be demonstrated by the example of Northern.Electric's

electronic switcher, type Sp-1, which was designed and'built‘in Canada
for. ecoriomic use in average ‘size Canadian cities. Prior to this -
development Bell . Canada purchased several No. 1 ESS switchers designed

for larger U. S. cities These units. proved to be extremely costly,

hence the development of SP-1 at approximately half the cost per line.

TheﬂSP—l/development project‘resultedAin'expenditures‘in excessvof $40

_million, and approximately $1 billion worth of sales‘must bevrealiaed

to recover these R&D costs. Without a secure domestic market Northern
could never have undertaken the SP-1 development and all carrlers would

have. been faced with the prospect of e1ther cont1nu1ng to purchase

obsolete electro—mechanical equipment or paying twice as much to purchase

the . No. 1 ESS switcher designed for U. S. markets The sSuccess of the

Sp-1- program is confirmed by the fact that the system.is’being sold
“successfully in‘the\United'States.‘ As this market develops, the

resulting scale economies will help hold down prices charged to Canadian

carriers.~

Barriers to Exports -

Canadian manufacturers face significant barriers in seeking new markets

- for telecommunicationyequipment; for virtually every developed nationm



‘has taken measures to protect and develop 1ts electron1c manu-

facturing industry, articularly in the telecommunlcations sector.
Under state control, the carrier buys from a number: of domestic ‘
manufacturers. Centralized purchasing poWer i1s used: to develop and.
structure the manufacturing sector : Manufacturers are enc0uraged to
develop unique national standards, and the ‘various non—tarlff barrlers

that result are generally impregnable" to.Canadian exporters. Furopean )

.manufacturers and carriers are extremely active in the work of the

International Telecommunications .Union, with the result that CCITT *
standards -are now accepted by moSt'offthe~developing‘countries of the '
third world. Even thOugh more than .half the world S, telephones are

located in North Amerlca, Canadlan—bullt equlpment must undergo

'extensive modiflcatlons for use 1n thlrd world markets.

Foreign Competition in Canada

New competitors are entering the domestic market. Three Japanese |

manufacturers are now,represented in Canada and are making sales to

‘the Canadian carriers. Unlike the Europeans, Japanese suppliers have

few compatibility problems, the basic technology was imported from the
U.S. and improved upon. In the next five years, the‘NipponcTelephone '
and Telegraph Co. will install 19.7 million additional telephones in
Japan, thlS is almost ‘twice as many telephones as are presently in

service in Canada The opportun1t1es for scale economles are enormous,

‘a slight increase in productlon c0uld also supply Canada s f1ve—year

needs. The marginal export: volumes could be prlced to exclude most
overhead and indirect costs and Stlll return substantlal proflts to

the manufacturer

Iif forelgn penetration of ‘the Canadian carrier market 1ncreases, Canada s;
manufacturers in self- defence may be Forced 1nto alllances w1th off-

shore manufacturers. Such an eventuallty would have a drastlc effect

-on employment, and on the ability of domest1c manufacturers to remain

responsive to carrier needs.
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5. -Interconnection .

Within the next two years, there may be some liberalization of

carrier tariffs so as to permit the attachment of customer—owned
.equipment to the switched network in selected areas of Canada."

The advent of interconnection will provide an ‘extension of markets
-for the specialized products that are. presently being imported
because they are of too. low a volume for Canadian manufacturers to
produce-economically._ Many of the larger PABX systems, for example,'
are already.supplied'by imports from Britain, Japan and Sweden, all
carriers purchase some imported PABX equipmentﬁ Most international
‘suppliers have established marketing and service facillties in Canada,.
and if interconnection provides the opportunity to sell d1rect, the
market share of importers will obviously increase. Many of the single
line attachments, such as telephone answering machines and decorator
’telephones, are already being imported from the Far East, this market
is considered: to be an. extension of the consumer electronics sector

and unlikely to attract Canadian manufacturers

Discussion of.Trends

The five trends listed above can be summarized very briefly. No more "free"
technology, R&D must be paid for out of sales The Canadian market is not
large enough to provide the sales volume: needed Foreign competition in
Canada will intensify as .uset requirements become more special1zed Exports
can help spread the R&D burden, but outside of the U.S. market, formidable
non—tariff barriers exist. Unless Canadian manufacturers can increase sales,
there will be an eventual decl1ne in R&D and manufacturing activ1ty leadlng

to increased costs for domestic carriers

It would ‘be futile to attempt ‘to arrest or circumvent these trends. They

are a- natural fall-out from the acceleratlon of technology which manlfests
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itself in user demand for innovative new services. There is, however,

a need for measures that will strengthen”the~capability.of domestic
manufacturers, so_that they can withstand competition in;domestic" A
markets and at the same time compete_more effectively against powerful
multinational corporations'in world markets. There are two additional
faCtorsAto be considered'which could have the ‘effect of'weakening the

telecommunications supply industry in Canada to the extent that‘carriers

. would once again be dependent on foreign.technology. These factors

are the increasing_criticism of the relationship between Bell Canada

and Northern Electric,.and the possible fragmentation of'manufacturing

" as a result of provincial industrialization policies. y

Bell Canada/Northern Electric Relationships:.

As a subsidiary of Bell Canada, Northern Electric Company does’enjoyra 5

privileged position in the domestic market, .supplying telecommunications_

equipment to Bell and to other operating telephone companies controlled
by Bell Canada. It has been suggested that Bell and its subsidiarles
should be compelled to invite competitive bids for hardware procurements
so as to introduce competition into the supply sector.’ This Slmpllstlc
solution ignores the fact‘that the only effective competition would be
from foreign suppliers. In all developed countries carriers have the
problem of determining if the prices paid for hardware are competitlve,
but no country invites competition 1nto its own backyard as a price

evaluation technique..

Another'suggestion is that Bell_should divestfitself of Northern Electric,,.
so as to remove any suspicion that Bell could transfer profits. from a regu-
lated monopoly‘into~an unregulated subsidiary by means of inflated equip—

ment prices. While this solution would satisfy some students of economics,

it leaves unanswered many basic Questions, 1nclud1ng. Where in Canada
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could a-buyer be found? What 1s the valuecof’Northern ifﬂseparated_
from its major market? Is the real valuerof.the Bell—Northern‘relation—
ship,contained in thefclosely integrated planning and operationali
relationship that has been. developed? ‘The Canadian obsession with .
monopoly is 1mported from the U.S., where in recent years many attempts
have’ been made to break up the relationship between Western Electric
~and the Bell System. Aﬂglance at the relative stature of Northern
Electric in comparison with‘the major multinational telecommunications
corporations reveals that Northern, though it may appear a powerful
organization within Canada, is but a healthy 1nfant in the 1nternatlonal'

arena.

Provincial Industrial Development Policies

The second factor that could have a major impact on the v1ab111ty of

telecommunicatlons manufacturing is the legitimate demands of many prov1nces f

for a more equitable d1stribution of - secondary industry in’ Canada, which
could lead to .deliberate-efforts toluse'prov1ncial or carrier purchasing
power'as an instrument of industrial - development policy. Secure domestlc
markets have encouraged the ‘major telecommunications manufacturers in
Canada to invest in modern, efflcient production facilities for long
production runs. The costs. of hardware have remained competltlve in Canada
and on world markets due to the economies -of mass-production. " In recent
years provincial in1t1atives have resulted in several manufacturers
establishlng small "assembly" plants in dlfferent prov1nces.' Manufacturers
have responded to these pressures reluctantly, however they recognlze that
token manufacturing of one product may result in'a greater share of the
market for other products, particularly in those provinces.where the tele— -
phone operating company is provincially'owned From the prov1nc1al v1ew—

- point, an additlonal 150 JObS may even Justlfy paylng a premlum for ‘the

locally manufactured products but the overall effect has been to fragment‘
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Canadian production facilities, and to increase costs for all users. .-
Manufacturers fear that increased provincial pressures could lead to
further inefficienclies and result in increased costs which eventually

must be borne by thefusers..h

Most‘provinces‘have a'definite communication manufacturing deficit
while'at the same'time.Cntario and. Quebec have 1arge surpluses. This

makes the Canadlan market. extremely vulnerable to penetratlon by a

forelgn supplier willing to. establish an assembly plant, in one of the
Western provinces for example, in return for access to the markets of
_provincially ownedvcarriers._ Once established, the new supplier would
vseek to. expand its'markets. ‘The initial. advantages of marginal costlng

and imported technology would ‘result in formidable competition for existing
Canadian suppliers. The immediate result would be lower prices, as the

new,supplier buys into»the market. Existing manufacturers would respond

by 1ncreased marketing activity, financed-by a cut—back of R&D expenditures.

Eventually the loss of sales would result in increased manufacturing’costs, "

and prices would'have to be increased"accordingly. When the new supplier
had achieved the desired degree of market penetration, here would be no
further need for price-cutting, and the prices charged to domestlc carriers

would then be adjusted ‘upwards and stablized at the hlgher level.

Only one Canadian company, Northern Electrlc, has the corporate freedom

to forestall a foreign 1nit1ative by establishing a plant in Western - Canada.

.But Northern already has sixteen plants in seven provinces, whlch works B
against the principle of scale economies. Furthermore, new plants in new
_1ocations only provide Northern with a transfer of production capacity,

not an increase
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“.An Industrial'Strategy

This paper is not intended to propose an industrial strategy for the

' electronics sector but rather to bring. into focus the special interests

of .the carriers, who collectively consume a very large share of the
industry s total output Many of these interests, such as continuity
of supply, control of design and innovation standardization, and 1ong
amortization periods, often appear to be applying the brakes on the -
industry at the same time that technology is accelerating.- These carrier
concérns appear to be quite 1egitimate however and they apply world-

wise, regardless of whether_the carriers are privately—owned or state-

' owned.

'In most developed countries, the telecommunications equipment market is

protected by the carrier for the carrier, ‘as a matter of government
policy, and out of concern for national security and the public interest.
Mea8ures that weaken manufacturing capabllity are avoided. Developing
countries aspire to the same degree of security for their own telecom—'"
munication systems. These factors indicate the need for preservation

of a strong manufacturing sector in Canada, they also indicate some of

‘the essential requirements that require careful consideration if the

’ 1ndustry is to remain viable. ‘Some of these are

- to discourage the establishment of new foreign suppliers
in Canada who would manufacture or import equipment which
would compete directly with products of domestic manufacture;

© = to establish closer liaison between'carriers and domestic
manufacturers, in such areas as equipment design, standardiza-
tion, procurement plans and long-term planning, with the
" objective of providing assured markets for ‘domestic manu-
facturers, subject to performance. : ‘

- to encourage exports of. telecommunications equipment and
' thereby enable Canadian manufacturers to maintain the critical
mass necessary for volume production and R&D.
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Unlike most manufacturlng in Canada, the telecommunlcations sector is
maJority owned by Canadians. This desirable situation did not result
from government interventlon but largely as a result oF anti- trust
actions in the United States which forced Western Flectric to divest
F . itself of a 447 interest in Northern Electric.- lt is not necessary

to "buy—back control; what the industry needs is’ the. support .of both
provincial and federal.Governments by the formulation of cohesive and
complementary'policies'to preserve domestic markets and'encourage
exports. Without such meaSures, there is the p0551b111ty of an’ eventual

decline in the existlng manufacturing capability

A dllution of Canadian control in the manufacturing sector and reduction
in R&D activity, would cause the hardware requlrements of Canadlan

carriers to be subordinate to the de51gn and development dictates of

«? S larger ‘and more influential markets. Equipment. costs 1ncrease and.many
other hidden costs ‘associated with compatlbility,-standardization,

- ‘ . documentation, training and premature obsolescence would .add to the burden.
The carriers would be less flexible in meetlng the needs of users, and

unable to respond- rapldly to new user demands. 'The inevitable consequences»

Attt St e e e At e e

. - of carrier dependence on forelgn technology would be higher prices and a-

lower grade of service.

Once .control of manufacturing costs and control of the rate. of innovation

are lost to Canada; the economic consequences Will prevent the realization'
of the full role of communicatlons in the -areas of trade, commerce, cultural

enrichment and entertainment.
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