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PART 1 - GENERAL 

INTRODUCTION 

Since prior to 1970 the Government Telecommunications 

Agency (GTA) has been involved in planning activities related 

to the need for improved switching facilities on the intercity 

network. While many changes have been made in the service 

during that period, the major problem concerning the architecture 

of the intercity network has not yet been resolved. 

In 1976, planning culminated in the drafting of a contract 

dated May 7, 1976 (1)- "to provide the switching components of 

a Federal Government Common Control Switching Arrangement 

(CCSA) 	It had Treasury Board (TB) approval but was 

never signed. A second contract, along the same lines but only 

covering the initial phase, was dated October 21, 1976 (2). 

This contract was signed with certain qualifications imposed by 

Trans Canada Telephone System (TCTS) through their prime, Bell 

Canada. 

A re-examination of the situation during 1977 by the 

Auditor General's Study of Procedures in Cost Effectiveness 

(SPICE) team (3) brought into focus the fact that the basic 

traffic forecasts which supported the TB submission in 1976 

appeared optimistic, that certain significant technical changes 

had been allowed after TB approval had been gained and 

finally, rather than costing less than the existing arrangement 

(as presented to TB), the two switch CCSA solution might well 

NOTE: For Bibliographical Notes see Annex B 
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end up costing a million dollars a month more during the whole 

contract period of 10 years. 

The Department of Communications (DOC) in December 1977, 

through the COMNAT Planning Review Committee, concluded that, 

based on all available evidence, it would be prudent to delay 

further commitments. The contractor was advised that the 

program should not proceed into the implementation phase. It 

was directed that GTA and Bell Canada should produce a more 

comprehensive cost estimate covering three options: a single 

switch CCSA, a two-switch CCSA and an extended Private Line 

solution. Using available historical traffic and demographic 

information, the Telecommunications Economics Branch re-

evaluated the forecasts (4). It was decided that once the 

Department had established a preferred course of action, a new 

TB submission would be required. 

The intercity telephone service now serving government 

offices had been developed in a manner which struck an economic 

balance between: 

a. one which deals equally with all situations 

ranging from office-hour calling between 

major centres to peripheral calling between 

remote sites after hours. This would be 

roughly the equivalent of the commercial 

direct distance dialing (DDD). 

b. one which is most economic but competent to 

cater only to the working-hour Federal 

Government office needs. 

NOTE: For Bibliographical Notes see Annex B 
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An outline of the principal factors governing the choice 

of service was included in the 1971 Telecommunications Study 

(5). The philosophy the authors presented follows: 

1. When there is a high volume of telephone 

calls between two locations it is less 

expensive to use leased circuits, such as 

Telpak, rather than use commercial Long 

Distance, or WATS lines. 

2. When there is not sufficient calling volume 

' between two given points to warrant leasing, 

say Telpak circuits, yet originators of calls 

at a certain location generate calls to such 

locations in appreciable volume, it may be less 

expensive to lease WATS lines, rather than to use 

commercial Long Distance service or leased 

facilities. The case for WATS service is marginal 

in fairly low volume situations, and commercial 

Long Distance may very well be preferred instead 

of the WATS lines. 

3. When calls are generated by a given location 

to nearby locations, it is frequently less 

expensive to use commercial Long Distance service, 

even though Government Zone 1 WATS lines may 

be in service at that location. The users are 

advised through information contained in the 

first few pages of their Government Telephone 

Directory in which cases they should use the 

commercial or WATS service. 

4. When leased facilities, such as Telpak circuits, 

are used for Government intercity phone calls, 

the network manager must decide whether the 

users should complete their calls with operator - 

assistance or by dialing the destination directly. 

Obviously, there are out-of-pocket expenses associated 

with operator assistance, and one might believe 

that GTA should always provide a "middleman" between 

the calling and called parties.... 

NOTE: For Bibliographical Notes see Annex B 
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In practice this approach has proven to be quite effective. The 

limitations imposed on peripheral users are illustrated °lithe 

diagram, Annex C. 

In order to improve the service it was concluded that the 

Private Line arrangement should be augmented with a tie Iine 

switching capability. From the subscriber viewpoint the CCSA 

network proposed to TB in 1976 would simplify calling by 

providing a more uniform dialing practice and automatic traffic 

overflow onto the commercial networks when the government 

circuits.were busy (6). 

INTENTION 

In compliance with the Terms of Reference, Annex A, it is 

intended in thi report to summarize the information gathered 

in a review of documents and through interviews. Most of the 

material has been presented in discussions and in short papers 

submitted to the Chairman, COMNAT Planning Review Committee. 

The report draws together those factors which are believed to 

present an element of risk, assesses their impact and ends with 

conclusions. 

SUMMARY 

It is concluded that a CCSA type of network, not 

necessarily based on one of the options currently being 

considered, offers technical advantages which make it an 

attractive longterm goal. 

NOTE: For Bibliographical Notes see Annex B 
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Of particular note is the fact that the Private Line 

arrangement now in service can be extended and still meet the 

growing traffic needs without impeding development. It 

follows, then, that there is no compelling need to commit the 

Federal Government to the more expensive COMNAT option at this 

time. 

There is an urgent need to improve the network management 

and billing practices through changes in both the technical and 

administrative means. 

It is concluded that there are significant information 

gaps which have in the past made, and still continue to make, 

a selection from the options difficult. For example, more 

information on the subscriber condition is considered desirable. 

In benefit-cost terms it may be that the subscriber is 

satisfied with the current service at the present price. 

NOTE: For Bibliographical Notes see Annex B 
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PART 2 *- FACTORS AND CONCLUSIONS  

It is intended in this part to identify principal factors 

which bear directly, but to varying degree, on the problem of 

establishing an optimum approach to the provision of a 

government intercity telephone service. A qualitative 

assessment of the risks associated with each factor is 

attempted. 

File correspondence and documentation generated during the 

past 10 years has been examined. The most recent statements of 

position are: 

a. Report on the Government Intercity Calling Plan 

(ÇOMNAT) (7). 

b. Bell Telephone Work Statement Report (8). 

The first (a) recommends a particular common control switching 

arrangement (CCSA) as the best solution. The second (b) 

provides a summary of estimated costs for three options; 

(a) 1-switch-CCSA, (b) 2-switch-CCSA, (c) Private Line 

Extension (the least expensive). 

The Department of Communication's primary objective is to 

select an approach which will guarantee satisfactory intercity 

voice service for government subscribers through a period 

extending into the 1990s at an acceptable cost and with minimum 

financial risk. The factors considered bear directly on this 

objective. They are grouped under four headings; (a) Policy, 

(h) Operational, (c) Technical and (d) Financial. 

NOTE: For Bibliographical Notes see Annex B 
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POLICY FACTORS 

Inter-departmental Aspects  

The Department of Communications Act states that the 

Department has a responsibility for planning and co-ordinating 

telecommunications services for departments, branches and 

agencies of the Government of Canada. GTA, on behalf of the 

Department, provides certain voice and data services to client 

departments. In this endeavour they are supported by a 

revolving fund maintained by those organizations which are 

billed for the services they receive. 

The Treasury Board Guide on Telecommunications Administration 

(9) defines three categories of service (Page 2, paragraphs 

1.3, 1.4 and 1.5): 

a. Shared Services, 

b. Customized Services, 

c. Departmental Services. 

It specifies that GTA is responsible for providing, on a 

request basis, shared services and customized services to 

departments, and for the direct procurement of these services 

from the common carriers (page 10, paragraph 6). 

Therefore, at this time each department is free to select 

the telecommunications services it concludes are most appropriate 

and economic. There is a benefit resulting from the current 

NOTE: For Bibliographical Notes see-Annex B 
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government approach. GTA as the operating 'company' lives in 

a competitive world and must develop in a business-like fashion 

in order to increase its share of the market. It has been most 

successful in competing in this field up to now. 

Conclusion 

1. There is a risk attached to any increase in the cost of 

intercity service which would tend to make other options more 

attractive. 

2. There is a risk attached to the GTA planning of services 

without the client departments being kept fully informed both 

of the benefits and pricing aspects. 

Procurement Policy, DOC  

The policy guidelines in the Department of Communications 

governing procurement and provision of telecommunication service 

(10) may not be in harmony with the financial arrangements 

proposed for the COMNAT option favoured by GTA. This possible 

conflict of interest was raised in 1975 (11) but, although 

varying views have been expressed, appears not to be formally 

resolved as yet. 

In a GTA paper written in 1973 (12) a statement was included 

which attempted to relate policy to their problem of selecting 

the architecture of the intercity network. The two key points 

made at the time were: 

NOTE: For Bibliographical Notes see Annex B 
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a. "our view is that we should not proceed on a 

course that will pre-empt potential suppliers of 

voice telecommunications from competing with 

existing carriers in the future ...". 

b. ... (the Federal Government) should not adopt an 

arrangement that will neutralize its influence as 

a large user in terms of providing advice and 

guidance to others". 

Assuming that the spectrum of options ranges from a GTA managed 

serving vehicle of trunks and switches (as is the case today) 

to the procurement of discount DDD (where the management and 

billing are essentially TCTS functions), it is evident that the 

former fits better the criteria announced five years ago. It 

is not known whether the statement carried any official sanction 

at the time, or is acceptable today. 

Conclusion  

3. 	There is a risk associated with proceeding with contract 

negotiations without first establishing that the proposed 

approaches fall within prescribed procurement policy bounds. 

Future Planning, DOC  

No documents or references to documents have been noted 

which would indicate that the Department has developed a 

comprehensive long-range plan for the provision of telecommunica-

tions services to government organizations and agencies. 

NOTE: For Bibliographical Notes see Annex B 
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The need for this type of planning has been noted in 

audit reports (13). While GTA internal planning papers exist, 

such as the COMNAT proposal (7) (14), they are not a substitute 

for a formally co-ordinated and agreed Departmental position. 

Such a plan would integrate individual branch programs, permit 

priorities to be set and expenditures phased. The generation 

of a strategic plan (10 years) would require months of prepara-

tion and staffing. 

Conclusion  

4. 	It follows that there is a continuing risk attending 

each project approval made without benefit of the support 

of long-term planning. It is difficult to judge whether or 

not the current proposed change in the'network structure is 

the Department's logical next step. 

OPERATIONAL FACTORS  

Subscriber Condition  

There is a lack of information on the subscriber need 

and on his satisfaction with the service provided. While 

some survey work has been undertaken, the general condition 

as viewed by the subscriber has not been systematically 

canvassed. 

NOTE: For Bibliographical Notes see Annex B 
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A survey was undertaken in 1966-1967 (15). In 1970- 

1971 a broad range of information covering facilities, 

services and network performance was collected as back- 

ground for the Federal Government Telecommunication Study (5). 

It is interesting to note that at the time 75 per cent of the 

respondents said the GTA system was adequate, and a similar 

number complained about billing practices. 

More recently special groups in selected areas have been 

canvassed by GTA for their comments. These survey efforts are 

reported to have provided information which would help in 

planning a comprehensive national census. 

As government staffs have already become accustomed to 

long distance service, it is not expected that much increase in 

the individual's rate of calling or change in the length of an 

average conversation will occur during the next decade. 

Further, it has been found that the size of the public service 

is increasing at a relatively steady pace, in step with the 

growth in the Canadian population (4) (22). The bulk of the 

data traffic is expected to be handled by networks designed to 

carry data, not the telephone network. The Annual Review (21) 

comments on the growth of data transmission on a variety of 

services. There is likely to be a gradual increase in 

facsimile transmission on the telephone network. However, the 

Government Data Network Service is designed to handle the 

narrative traffic, reserving facsimile for graphic transmissions, 

where it is most economic. 

NOTE: For Bibliographical Notes see Annex B 
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There is one facet of this potential for growth which 

remains somewhat unpredictable. It is the possibility of a crown 

corporation or similar government-associated organization 

selecting the benefits of the shared service. While the 

long-term impact would be slight, short-term forecasts could be 

upset. The possible inclusion of the CBC as a customer after 

1981 had been studied. It is an organization having just under 

11,000 employees. Even in terms of their administrative long 

distance telephone needs, the increase in shared service 

traffic during the year of entry would be disruptive if not 

planned well in advance. 

It can be concluded that the traffic forecast used both by 

GTA (7) and Bell Canada (8) for their recent network pricing 

exercise is unlikely to be exceeded during the period in 

question. It is probably high but is considered to have 

provided a reasonable basis for an initial assessment of 

relative costs. 

During the past year a survey, which included both 

questionnaires and interviews, was sponsored by TB in an effort 

to evaluate the Guide on Telecommunications Administration (9). 

Telecommunications representatives of Government Departments 

(in Ottawa) answered a range of questions which included ones 

on the adequacy of the intercity telephone service. The report 

is expected in July 1978. 

A field survey, such as was.undertaken in Newfoundland in 

1977 (16), would help define the subscriber viewpoint with 

NOTE: For Bibliographical Notes see Annex B 
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respect to the intercity service. National Telecommunications 

Branch, DOC, provided the list of indicators for this survey. 

To establish conclusively the need for changes in service, 

based on subscriber evidence, would require perhaps as much as 

a year. 	The Newfoundland project required a year. 

Conclusion  

5. 	A risk, which arises from the lack of information on 

the subscriber condition, is associated with the proposed 

development of the network into a switched system. In benefit-

cost terms it may be that the subscriber is satisfied with the 

current service at the present price. 

Development Potential, GTA Intercity Telephone Service  

The interpretations of traffic statistics covering inter-

city calling over the past few years have proven somewhat 

unreliable for a variêty of reasons. Forecasts have been 

generally optimistic partly as a result of changes which were 

taking place in calling habits and partly due to fluctuations 

created by new client groups joining the network. In the past 

two years there has been a deceleration. It is difficult to 

predict whether this moderate downward trend will continue and 

what impact it will have on the need for network expansion. 

A forecast of the rates of growth in expenditures for 

voice services has been published in the 1976-1977 Annual 

Review (21). On page 61 and at Graph 3A, included in this 

NOTE: For Bibliographical Notes see Annex B 
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report as Annex D, the cost of the shared service, which to a 

considerable degree is representative of the intercity network 

expenditures, is forecasted up to 1981-82. From the graph it 

can be seen that the total shared service will develop at a 

rate of approximately eight per cent per year. During the same 

period the GTA share of this account is expected to continue to 

increase until virtually the whole shared service will be 

provided by GTA early in the 1980s. The rate of growth, in 

dollars, of the service provided by GTA is indicated to be 

about 12 per cent during this interval. 

The rate of growth of traffic loads on the intercity 

network directly affects the need for facilities in the long 

term. In order to assess the significance of changes in rate 

of growth, the figures presented in Table 5 of the GTA Traffic 

Forecast (4) were studied. The reduction in rate of growth on 

11 major routes can be illustrated in a general way by'examining 

short periods within the series: 

1972 to 1975 4 years, Medium Term, Average growth: 

16%/year (134891 to 256578 CCS) 

1972 to 1977 6 years, Medium Term, Average growth: 

15%/year (134891 to 348908 CCS) 

1972 to 1983 12 years, Medium Term, Forecast Average 

Growth: 11 9 /year (134891 to 692015 CCS). 

The suggestion in the DEA paper that a level at or below 

eight per cent could be reached by 1980 would seem reasonable. 

NOTE: For Bibliographical Notes see Annex B 



EVALUATION OF FEDERAL GOVERNMENT 
INTERCITY TELEPHONE NETWORK DEVELOPMENT PROJECT 
DEPARTMENT OF COMMUNICATIONS 
7816 

PAGE 2-10 OF 2-23 

Conclusion  

6. 	There is a moderate risk attending the use of an 

optimistic forecast. It could result in overbuilding. By way 

of compensation, the GTA model runs have shown that the network 

appears to be insensitive to increases in traffic (7). It is 

recommended that this interesting performance of the model be 

re-examined. 

Network Management  

Trans-Canada Telephone System (TCTS) provides through its 

member companies the local and intercity services which the 

Federal Government requires. Changes in the requirements of 

the client group are co-ordinated by GTA and passed to TCTS 

for implementation. GTA participates in the telephone 

companies' program for monitoring the grade of service and the 

effectiveness of restoral practices. GTA is responsible for 

billing other government departments and agencies for their 

share of the cost. 

In accordancè with the above pattern of management the 

voice services (local and intercity) are fostered in the 

following co-operative  • anner: 

a. Local telephone service is provided by the telephone 

companies and paid for directly by the client 

departments. Roughly 50 per cent of the voice 

services costs are handled in this way. 

NOTE: For Bibliographical Notes sée Annex B 
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The service is paid for at the nominal commercial 

rate. There is no traffic record, nor is one needed. 

It is a departmental service except that in most 

cases GTA arranges for the installation and movement 

of instruments. They act as a co-ordinator in the 

area. 

b. The client departments (or agencies) are billed by 

GTA for those additional local services which GTA has 

sponsored on their behalf, such as switches and 

directories. Some savings are possible on non-tariff 

items as a result of this co-ordinated approach. The 

GTA overhead for this portion of the function is 

included in the bill. It is a shared activity (9). 

c. The departments are responsible for the payment to 

the telephone companies for charges for calling, such 

as the DDD or WATS calling not arranged as part of 

the intercity GTA service. In these cases there is 

less chance of bulk discounting and it has been 

concluded that the price is higher, even when taking 

into consideration the GTA overhead costs attached to 

the services they provide. These are departmental 

services (9). 

d. GTA provides an intercity telephone service through 

arrangements made with TCTS. The cost of service 

together-  with the GTA overhead, is billed separately 

NOTE: For Bibliographical Notes see Annex B 
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to each client. Traffic is measured, or sampled, in 

order to determine a fair basis for payment. The 

• savings realized, primarily as a result of-qualifying 

for telpak rates, have been considerable. At least as 

important as the financial arrangement is the impact 

GTA has had as a co-ordinator; a significant 

improvement in telephone service has been achieved in 

the past 10 years. 

The annual review (21) presents a breakdown of voice 

service costs, paralleling the above outline of responsibilities 

and expenditures. Table 7 is included as Annex E of this 

report. While the traffic loads on the intercity network would 

not be altered, a better cost effectiveness might be achieved 

through the development of a higher degree of integration of 

the local and'intercity functions. 

There is no question that Bell Canada, and TCTS, are 

capable of managing intercity telephone billing, just as they 

do at the local level for the government services. However, if 

GTA continues to accept responsibility for the management of 

the voice systems and, in particular, the intercity telephone, 

they require a greater degree of control than they have today. 

For a network as large and as complex (and expensive) as that 

dedicated to the Federal Government purpose, it is essential to 

have a management system which can provide accurate, timely 

information on performance. The COMNAT option, to a greater 

degree, offers an improved technical means for enhancing the 

current GTA capability in this important area. 

NOTE: For Bibliographical Notes see Annex B 
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Conclusion 

7. 	There is a risk that, should COMNAT not be adopted, 'progress 

in this field could slow down. Rather, an acceleration of the 

development of suitable data-gathering facilities and improved 

procedures is the recommended aim. 

TECHNICAL FACTORS  

Supplier Competence  

It is concluded that there is a minimum technical risk 

involved in assigning to TCTS (through Bell Canada) the respon-

sibility for providing the service in compliance with the 

performance specification issued with the study contract (23). 

They have the competence to successfully configure the network 

in a CCSA form or to extend the present arrangement. As demon-

strated previously, they could undertake assessments of other 

alternatives, or variants, which appear to have promise. 

Private Line Extension Option 

It had been argued during the 1975 to 1977 period that the 

Private Line approach would not lead to an arrangement capable 

of handling the anticipated load in an economic fashion (19). 

It is considered significant that in the Bell Canada Work 

Statement Report (8) there is no indication given that the 

Private Line configuration they have priced would not serve 

through to 1993. They concluded that the SXS tandem switch in 

Ottawa could be retained up to the year 1993, although its 

status should be periodically evaluated. 

NOTE: For Bibliographical Notes see Annex B 
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The opinion has been expressed that the Private Line 

arrangement does not constitute an engineered network (7). 

While true in a sense, it is concluded that, through a process 

of iterative evolution, a cleverly tailored (if not engineered) 

arrangement has been devised to meet a prescribed need. 'Annex C 

illustrates this point. Further, the elements of the network 

individually meet TCTS standards. 

When making long-term plans for telephone plant the siting 

of switchers and the determination of the correct number is of 

great economic importance. In principle, the switch provides 

the means of reducing the network costs. To achieve this the 

switch should be at the focus of a more or less circular region. 

In the case of this intercity vehicle, the engineer faces an 

unusual geographic problem and an almost unique population 

distribution. Approximately one-third of the total population 

is located in one area, Ottawa, and the remainder are located 

at a narrow corridor several thousand miles long. Further, most 

of the calling is from the hub, or to the hub, for it supports 

a high proportion of executive staff; peripheral calling 

represents a relatively small but growing load. 

From the cost analysis, it can be seen that adding exchanges 

in an upper realm cast resulted in. an increase rather than a 

decrease in price. The network has not been reduced appreciably 

and so is not able to offset the cost of the switching additions. 

In the TCTS Report on Common Control Switching Arrangement 

(20), which was included in the submission to TB, there is a 

brief statement on an approach which has not been fully explored. 

NOTE: For Bibliographical Notes see Annex B 
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The following is extracted: 

"This point-to-point system architecture is the 

traditional first phase of network development. 

When traffic patterns shift and require that 

more of the points on the network have access 

to each other, switching can be included in the 

network to realize economies. Thus the inclusion 

of switching in a network is the next development 

plateau. Such switching capability could be 

added to our existing network in two ways. First 

by the addition of special components on the 

intercity circuits at.each existing local con-

centration and secondly by the addition of new 

intercity switches specifically for the purpose 

of switching intercity calls ..." 

The latter course was recommended and no further attention 

was given to the first suggestion. It is known now that economies 

are unlikely to be realized by adding upper realm switching. It 

has not been determined whether economies can be achieved by 

adopting the other approach. At this time there is a very 

limited use made of local switchers for the tie line switching. 

It is felt that in 1975 the full capability of the modern, 

compact digital switcher was not fully appreciated. In addition 

the population distribution, calling patterns, and geography 

have reduced the expected economic impact of a conventional 

switching approach. 

Conclusion 

8. 	There is a risk associated with proceeding with the 

COMNAT option in that it may not be the most economic approach 

NOTE: For Bibliographical Notes see Annes B 
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to a CCA network. It is suggested that the alternative 

mentioned by TCTS in the 1975 paper be examined before 

making a commitment. 

COMNAT Option 

The COMNAT option, a CCSA approach to the telephone 

network replacement program, is technically in harmony with 

practices that are today relatively common in North America. 

The size of the government user group to be served appears to 

be well within the bounds considered economic for this 

configuration. CCSA service is not common in Canada because 

few organizations qualify in terms of size. In the United 

States these dedicated networks are provided in some instances 

on a commercial basis which is not allowed in this country. 

The potential for improvement in service resulting from 

the adoption of a multi-switch CCSA arrangement is much as has 

been described in several papers, the latest being the May 29, 

1978, GTA report on COMNAT (7). There is a potential advantage 

implied in the adoption of this option which should be 

emphasized. The two switches, at Ottawa and Regina, in the 

present plan are not dedicated to government service but are 

shared. They will serve also as TCTS toll switches. The 

overflow of traffic onto DDD (TCTS) is thus facilitated. 

Should it be decided, in the long term, that the government 

intercity needs could better be met by a discount DDD/WATS 

option, the change-over could be accomplished with minimum 

disruption. 

NOTE: For Bibliographical Notes see Annex B 
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Finally, as is mentioned in the draft TB submission (7), 

it has been recognized that additional switching locations 

should be considered in the future: 

"Switching at Montreal, Toronto and other locations 

can be considered for inclusion at a later date when 

supported by the economics". 

It would appear that the extension of the Private Line 

would eventually result in tie line (CCSA) switching at several 

local centres and that the COMNAT option, starting with Ottawa 

and Regina, envisages a similar conclusion. 

Conclusion 

9. There is no technical risk identified with the adoption 

of the COMNAT option. It is an attractive approach which has 

many desirable features (6). 

10. There is a financial hazard in that it may not be the 

most economic means.of meeting the subscribers' essential needs 

and, possibly, of achieving the long-term CCSA goal. 

Short-Term Planning, GTA 

In order to co-ordinate the development of the government 

telephone service, local and intercity, there is a need of a 

short-term (5 year) plan. This plan would embrace all aspects 

of GTA's improvement programs. It would assist senior manage-

ment by bringing into focus the current and proposed activities 

NOTE: For Bibliographical Notes see Annex B 
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so that priorities could be determined and cash flow phasing 

agreed. It does not appear that such a plan has been staffed 

for approval by senior management. 

Planning documents prepared by GTA's staff have been 

reviewed (14, 24, 25, 26). In general they dwell on concept 

and lack the objectivity which would be needed were they to be 

used in a program control and cash phasing structure. An 

exception is the COMNAT Implementation Plan (14) - a neatly 

ordered single project management control instrument. Several 

months would be required to identify realistic scenarios 

covering the upcoming five years, gain a professional assess-

ment from industry and organizations such as are represented on 

the Telecommunications Advisory Committee, draw the proposals 

together in a cohesive program and obtain senior management 

approval. 

Conclusion 

11. 	A Departmentally agreed short-term plan, detailing the 

project activities GTA envisages for the next five years is 

considered essential. The plan should be devised so that it is 

in harmony with their project control practices. 

Project Management, GTA 

For projects such as the intercity telephone improvement 

project (regardless of which option is adopted) there is a need 

at the outset to define in great detail what is sometimes 

called the user requirement. Following an agreement on this 

NOTE: For Bibliographical Notes see Annex B 
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user requirement statement, there is a phase which results in 

the technical interpretation of the requirements by an office 

or team called the Design Authority. The Design Authority, in 

conjunction with the purchasing agency, can then proceed with 

negotiations and costing. 

Conclusion  

12. 	It is felt that a risk must be assigned to the present 

approach to the management of the network replacement project 

for there is no clear separation between the group establishing 

the requirement and that undertaking the technical inter-

pretation. Experience has shown that on projects of this size 

a greater degree of autonomy should be provided the Design 

Authority. 

FINANCIAL FACTORS 

Billing Aspect  

For at least the past five years the inadequate means of 

generating a reliable account has hampered GTA (3),(5),(13). 

Whereas it would appear that there should have been general 

satisfaction with the service, the image has been eroded by 

frequent debates over the accuracy of the bills. 

The possibility exists that the dissatisfaction surrounding 

this single facet of the operation may have had an impact on 

growth. An early improvement, achieved through the introduction 

NOTE: For Bibliographical Notes see Annex B 
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of a more competent means of capturing call detail and 

improvements in administrative practices, is essential. There 

is a close relationship between the billing function and 

network management, for they both depend on detailed reports 

of density and fluctuations of the traffic load. 

Conclusion 

13. 	Regardless of which option is adopted, a high priority 

should be assigned to expenditures which would result in 

improved billing practices. There is a risk that if the COMNAT 

option is not selected the problems of providing accurate bills 

to the user departments may not be solved as rapidly as planned. 

(Note similar conclusion, Number 7 on page 2-13). 

Economy of Size  

An important reason for providing an identifiable Federal 

Government telephone service, rather than accepting services 

available to the Canadian business community, is the reduction 

in cost which can be achieved on a bulk pricing basis. As it 

stands today, principally because of the reductions allowed on 

Telpak leases (3), a more economic network has been developed. 

Should this advantage disappear at a future date, a 

considerable increase in cost would result. The gap between 

the DDD/WATS option and the GTA offering would be reduced. 

User departments, not bearing the overhead of GTA staff and 

administrative costs, could find an independent approach more 

attractive in the future than they have in the past. 

NOTE: For Bibliographical Notes see Annex B 
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Conclusion  

14. The possibility of a loss of the advantages offered by the 

Telpak tariffs have been mentioned during interviews. 

Particular reference was made to the situation in the United 

States. It is not possible to assign a financial risk at this 

time, for no documentation on the subject has been reviewed. 

Both the COMNAT and Private Line Options would be affected. 

Contract Implications  

Because of the pace of change in the telecommunication 

field, contracting practices have gradually been altered. The 

probable life expectancy of equipment has been reduced, not 

because the items lack durability but because they become 

obsolescent more quickly. As a result the telephone companies, 

as well as others, are seeking quicker amortization through 

higher front-end charges and steeper early period payments. 

Improved solid state components, a greater use of digital 

techniques and the growing availability of satellite channels 

aré having an impact on the economics of the industry. 

Conclusion  

15. The full impact of these changes is hard to appreciate. 

It makes a decision on a 10 year contract which has a commence-

ment date of 1983 most difficult. The risk is significant. 

NOTE: For Bibliographical Notes see Annex B 
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Benefit-Cost Consideration  

The possibility of undertaking a formal benefit-cost 

analysis, where all the essential, risk and subjective features 

are priced, has been examined (27)(28). Such evaluations as a 

rule are applied where a user requirement/performance 

specification is issued to companies A, B and C and they 

respond with independently derived and costed solutions. In 

this case, one company has been provided with a specification 

and requested to cost out three options. It is concluded that 

the Bell Canada Work Statement, backed up by the GTA modelling, 

provides a reliable first estimate as a basis for future work. 

Three qualifications should be mentioned: 

a. Experience with project cost growth problems suggests 

that these first price estimates will prove to be 

below the final figure, probably by not less than 10 

per cent. 

b. The confidence in the COMNAT figures must be viewed 

as somewhat lower than for the Private Line simply 

because of the uncertainty injected by the more 

dramatic changes required in network structure. 

c. If the COMNAT solution has been favoured by the staff 

over the Private Line, a decision making bias could 

result from a very natural behavioural tendency. Each 

minor decision would be biased towards the lower cost 

end of the tolerance bracket for the favourite and 

towards the higher end of the tolerance allowance for 

NOTE: For Bibliographical Notes see Annex B 
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the alternative.In a network analysis, where a large 

number of minor decisions have to be made , . the 

accumulated difference can reach a level of several 

per cent of the total figure. 

Conclusion  

16. The most serious shortfall encountered in the benefit-cost 

examination was in the establishment of the significance of 

benefits. The work done by the members of the COMNAT Planning 

Review , Committee (6) was helpful. However, qualifying the 

subscribers' perceived needs to establish the degree to which 

the benefits are essential or desirable, is felt to require the 

backing of a field survey 

FACTOR ACCOUNT 

From the review of factors an account has been prepared in 

tabular form at Annex F. Each factor considered is assigned to 

one of four categories. Without weighting the factors, it can 

be seen that the Private Line option is favoured as an interim 

measure. 

NOTE: For Bibliographical Notes see Annex B 
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PART 3 - PRINCIPAL CONCLUSIONS 

From the Summary of Factors the following principal 

conclusions are drawn: 

1. There are significant information gaps which make a 

choice between the Private Line Extension and the 

COMNAT options difficult; in order to provide this 

detail a period of up to two years would be required. 

It would be desirable to continue with the Private 

Line option until, for example, more information is 

available on the subscriber needs and subscriber 

satisfaction. 	 • 

2. An increase in the cost of intercity calling could 

have an adverse effect on the GTA development of 

shared services. With the freedom the departments 

enjoy in selecting service, they might conclude that 

an alternative means was more attractive. The outlook 

of client departments is a significant factor. 

Because of the sensitivity to the cost of service, 

there is less risk attached to the continuation with, 

and development of, the Private Line arrangement. 

3. There is an acknowledged long-term need for a CCSA 

type network. This objective might be reached either 

by introducing switches as proposed  n the COMNAT 

approach, or by developing this capability at the 

local concentration level. The latter approach 

should be studied. 
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4. 	There is an urgent need for improvements in network 

management and, in particular, in the billing 

practices of GTA. The COMNAT option is the one which 

would most likely lead to an early improvement. 

Regardless of which approach is adopted, these 

aspects of the operation should be given priority 

treatment. 
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TERMS OF REFERENCE FOR CONSULTANT TO THE 

COMNAT REVIEW COMMITTEE 

1. General 

Consulting services are required to assist the COMNAT 

Review Committee (Committee) in the evaluation of various 

options for the provision of the Government's inter-city 

voice grade telecommunications requirements through the 

1980's and beyond and to assist the Committee in recom-

mending a course of action to be taken, and generally to 

advise the Committee in discharging its responsibilities. 

The Consultant reports to the Chairman of the Committee. 

2. Background 

2.1 	In 1976 a contract had been entered into  •with Bell 

Canada on behalf of the GTA for the planning, engineering 

and implementation of an inter-city telecommunications 

system for GTA. 

2.2 	The proposed system is basically a switched private 

line system and is referred to as COMNAT. The contract 

provides for switch terminations and PABX/Centrex term-

inations. The rest of the system would be put together 

using facilities offered under the carriers' general 

tariffs. 
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2.3 	The currently proposed COMNAT system would employ 

two switches, one in Ottawa and another in Regina,.based 

on shared use of new digital (toll) switches. 

2.4 	On January 9, 1978 the contract was suspended except 

for work to provide prices for the switch terminations and 

to update the description of the system currently 

proposed. The contractor is expected to provide this 

information by about April 3, 1978. According to the 

terms of the suspension, the Crown will have to advise the 

contractor by October 1, 1978, in specific terms as to the 

continuation or termination of the contract. 

3. 	The Committee's Responsibilities  

3.1 	The Committee is charged with investigating and 

evaluating the various options available to GTA to provide 

inter-city voice grade telecommunications services to 

satisfy the Government's requirements into the 1980's and 

beyond, and, based on its findings, advis:;_ng DOC Senior 

Management as to a recommended course of action to be 

taken with respect to the COMNAT Contract. 

3.2 	In order to allow for sufficient time for T.B. 

procedures and DSS activities as may be required for the 

reply,  to be given to the contractor by October 1, 1978, 

the Committee must complete its evaluation and arrive at 

its recommendations by July 15, 1978. It is this phase of 

the Committee's work for which the Consultant's services 

are required. 
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4. Work in Progress  

4.1 	In order for the Committee to be in a position to 

consider and evaluate the available options a contract, 

separate from the COMNAT Contract, was entered into with 

Bell Canada as set out in Annex 1. All work under this 

contract is expected to be completed by June 5, 1978. 

4.2 	In addition to this work the Committee has also under 

taken to complete by June 5, 1978, the following studies: 

a) 	Evaluation of the impact of trends in fiiture tariffs 

on the various options. 

h) 	Review of forecasts for future demand. 

4.3 	A Time-Activity chart showing the various tasks is 

attached in Annex 2. 

5. Consultant's Responsibilities  

5.1 	In providing services as set out in paragraph 1, the 

following shall be included: 

5.1.1 	Review and evaluate the various studies undertaken, 

on the basis of which the Committee is expected to reach 

its conclusion, as to the appropriateness of the methods 

and assumptions used in the studies and the reasonableness 

of the conclusions. 
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5.1.2 	Perform independent checks and studies as appropriate, 

in order to assure the Committee that suitable and adequate 

information is available to it to make recommendations. 

5.2 	Consulting services shall include the review and 

assessment, as appropriate, of the following specific 

aspects: 

5.2.1 	Assess the cost characteristics of the various 

systems studied with respect to the volumes and distribution 

of traffic, with particular emphasis on the sensitivity of 

the estimated system costs to the traffic assumptions used 

in the studies and hence the sensitivity of the cost 

analysis and the conclusions thereof to the traffic 

forecasts. 

5.2.2 	Assess the sensitivity of the costs of the systems 

studied to other pertinent factors e.g., trends in future 

tariffs. 

5.2.3 	Assess each of the options and the r ,?.sulting system 

configurations to determine if they are based and are 

designed to meet the same traffic forecasts in terms of 

volumes and distributions. If not, identify their 

differences or deficiencies. 

5.2.4 	Assess whether the system configurations in each of 

the options are based on and are designed to meet the same 

performance requirements. If not, identify where they 

differ taking into account the aspects contained in 

Paragraphs 5.2.7 and 5.2.8. Express an opinion on the 

cost/benefit of the differences. 
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5.2.5 a) Determine if the exchange-wide PABX serving Ottawa is 

adequately separated in the analyses, from the facilities 

providing the inter-city service for the purpose of 

disclosing the correct actual cost  of the  inter-city 

service under each of the options. If not, identify if 

the analyses of the options nevertheless present the 

proper relative costs. 

h) 	In the option for extensiàn of the existing private 

line system, evaluate and comment on the reasonableness of 

the provision made for replacement of the Ottawa switch in 

current use in relation to normal company practice to 

provide the service. Determine if the operational or 

implementation reasons are evident and valid for the 

position presented by the Company. 

5.2.6 	Examine and comment on the differences among the 

options regarding the effectiveness with which the carrier 

customer (GTA) can manage the operation and the growth of 

the system provided by the carriers with respect to cost 

and to quality of service and to cost allocation to 

departments and agencies. 

5.2.7 	Report on whether the studied system configurations 

are predicated on the same requirements for use of the 

facilities of each system for data transmission. Indicate 

whether the data requirements would be better served by a 

closed user group or similar service on the new public 

switched data networks. Evaluate whether the relative 

costs for the telephone service in the studied options are 

distorted by the data communications requirements. 
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5.2.8 	If permissive services are incorporated in one or 

more system configurations studied, determine if the cost 

of a standard service offering meeting the performance 

requirement is also provided for comparison. 
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INTERCITY TELEPHONE SYSTEMS COMPARISON  

A: Normal government office requirement 
B: A network ability catering to occasional needs 
C: Service is so limited that subscribers tend to revert to DDD 

The Government Telephone Service: 
a) has been tailored over the years to meet the need of 

government offices in a most economic manner; 
b) was deveioped through an iterative environmental 

adjustment process; 
c) does not cater to peripheral demands as well as does the 

commercial network; (This tends to force a peripheral 
subscriber onto commercial service); 

d) does not discriminate between personal and official 
calling, thus supporting a certain traffic load which 
would otherwise appear as TCTS revenue. 
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EXTRACT FROM ANNUAL REVIEW  

OF TELECOMMUNICATIONS IN THE  

GOVERNMENT OF CANADA - APRIL 19, 1978  

Total Voice Service Costs  

Table 7 presents a detailed breakdown of voice service costs 
and a percentage of each of the five components from the 
total cost. This table represents the total of the 47 reporting 
departments which is actually 72% of the total involvement. 

TABLE 7  

Total Voice Service Costs  

Services 	1976/77 	% of Total  

Government intercity 	$15,427,000 	29% 
Intercity commercial 	11,987,000 	19% 	. 
Intercity other network 	4,043,000 	8% 
Local service (outside NCR) 	14,821,000 	- 	27% 
Local service (NCR) 	9,339,000 	17% 	. 

* Total 	 $55,617,000 	100% 

* 72% of the total 	($77,245,000) 

Total Data Service Costs  
Table 8 presents a detailed breakdown of the data service costs 
and a percentage of each of the  three components from the total 
cost. This table represents the total of the 47 reporting 
departments, which is 72% of the total involvement. 

TABLE 8  

Total Data Services Costs  

Services 	1976/77 	% of Total  

Intercity Services 	$32,104,000 	95% 

Local Services (outside NCR) 	838,000 	3% 
Local Services (NCR) 	794,000 	2% 

* Total Data Services 	$33.,736,000 	100% 

* $33,736,000 represents 72% of the estimated total of $46,856,000. 
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FACTOR ACCOUNT  

INTERCITY TELEPHONE NETWORK DEVELOPMENT PROJECT  

Favouring 	Either 	Favouring 	Additional 

Factors 	COMNAT 	Option 	Private Line Effort Required  

POLICY 	Interdepartmental Aspects 	 X  

Procurement Policy, DOC 	 X  

Future Planning, DOC 	 X  

OPERATIONAL 	Subscriber Condition 	 X  

Development Potential, 	 1 

GTA Intercity Service 	X  

Network Management 	X  

TECHNICAL 	Supplier Competence 	X  

Private Line Extension 	 (1)  

COMNAT 	(2)  

Short-Term Planning, GTA 	 X  

Project Management, GTA 	(3)  

FINANCIAL 	Billing Aspect 	X  

Economy of Size 	 X  

Contract Implications 	 X  

Benefit-Cost Consideration 	 X  

A 	B 	C 	D (4) 

(I) Private Line; it is concluded that it is a viable option and 

the most economic. 

(2) COMNAT Option; it is accepted that a more responsive system 

can be developed along CCSA lines. 

(3) Project Management; improved practices would be beneficial 

regardless of option selected. 

(4) A mark in 'D' implies the continued use of private line for 

an interim period. 

Notes: 

1 
1 
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