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Dear Mr. Henter:

: A-systems framework for the evaluation of capital expendi-
ture proposals in the telecommunications carrier industry has been
outlined in this report. Major emphasis has been placed on methods

of developing costs within exchange areas for budgeting and comparison
purposes. :

The exchange area (the area serv1ced from an individual
switching centre) was selected as the basic module for developing all
demand and cost data. Formats have been developed for forecasting
demand requirements and developing budgeted costs w1th1n each exchange
area.

Recommendations have been made regarding the functions of
the carrier and the regulator in developing a total effective system to
insure the development of just and reasonable rate structures on a
continuing basis. The monitoring of costs is suggested through a central
agency with feedback to both the carrier and the regulator to .insure a
cont1nuous assessment of costs for comparison within and between carr1ers

The bas1c framework suggested should be beneficial to all
parties concerned and should require minimal change in any carriers
“existing budgeting system for implementation. .

Yours truly,

_ . _ C. Sprague,,Ph.D. P. Eng.
o S : Professor

- Mechanical Eng1neer1ng
University of Alberta
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. T INTRODUCTION

1.1 Purpose

The purpose of the total systém is to desigh the framework

for a system for the evaluation of capital expenditure proposa1s'in

the telecommunications carrier industry in a manner that will insure

the development of just and reasonable rate structures.

1}2 Scope and Methodology
- The assurance of just and reasonab]e réte structures within each
carrier on a;dontinuing basis requires the deve]Opmént of a cost data
base by carriér to accomplish the following. functions:
1) budéeting;
.2) the conversion of costs into‘corrésponding rate Structurés;
3) monitoring of costs for comparative purposes within an individual
company ; |
4) monitOrihg costs for comparison purposes between companies; and
5) the organization of cost data for optimization studies.

The intent of this study is to concentrate on a framework to

_ aécomp]iSh thé above objectives. The study wi]]jnot attempt to deve]op

any specific data bank cost information or computer programs. However,

“the units of measurement with respect to demand requirements and physical

facilities will be assessed and suitable formats for Co]lecting and

utilizing the data requirements will be designed. In addition a method

- of evaluating all cash flows will be recommended.

Lo ) ‘-’ 'l -



In order to accomp11sh these ob3ect1ves 1t is necessary to
1) develop rea11st1c classifications for the physical facilities;
2) identify the various demands for services and develop a system
that promotes conversion of these demands for services into physical

facilities, budgets and related rate structures; and

‘3) develop a framework for a uniform costing system which includes data

banks that can be used for budgeting, cost comparisons and optimiza-
tion studies. ‘ |
1.3 Background
' This background information is intended to h1gh11ght some
of the ph1losophy and thinking that evolved from the Transport Comm1ss1on |
Cost Inquiry (1972-1974) and to stress the complexity of the problems
that must be considered ﬁn developing "A Framework for a Capital Budget-
ing Mode1>for the Te]ecommunications Industry."

There are many views presently exbressed regarding the method
of costing that should be used within the telecommunications carrier
industry. For example:

~A. Ontario - Proposes that bookAcosts be'distributed‘ampng.the
services on the basis of their respective use of the telephone

- system.

‘Thfs appfoach does not consider demand elasticity or value of
'service considerations. According‘to the Snavely, King Tucker Report
(consultants), it ignores valid rate making objectives such as:

1. . 1) To stimulate consumpt1on by means of preferent1a1 rates
pr1ce -elastic markets in order to realize the benef1ts of

declining costs resulting from improved system ut111zat1on,
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economies of scale, and high density téchno]ogfes{
2) To extend the use of thergg;écommunfcations system to the
broadest cross section of society through mate discrimina-
" tion according to relative price elasticities.

3) To reéognize different values of service to different
| classes of customers.

4)  To recognize different abilities of customer groﬁps to pay
for service.

Secohd]y, Ontario's simplistic view of service costing ignores:

1) the prevalence of common costs which are shared among
services in no fixed proportion and are largely insensitive
to serVice mix of usage; | |

~.2) the prevalence of fuhgib]e facilities which are interéhahge-\
ably assigned among services; | )

3) the éffect of the timing of facility insta1lation which
causes different vintages of facilities to differ substan-
tially as regards technoTogy, capacity, and therefore cost;
and | | |

4) »the presence of a common growth reserve in new faci]itiés
.which are added in large capacity increments.

B. Bell Canada suggests continuation of the present system
of'controlling only the aggregate revenue generationifrpm
_ all services and, in effect, permitiing the carriers to

‘distribute their revenue requiremenf among services largely

on a basis other than cost. Bell believes that if the

-aggregate revenue from the optional and the competitive
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services exceeds its aggregate incremental costs, then the
"core" local and toll switched services would be profééted :
from bearing=any burden by réasdn nf the other Servicés;
- Bell's approach would seem to contradict Section 321 of the Railway Act
~which prohibits unjust discrimination,‘ﬂndue preference, prejudice, |
advantage, or disadvantage. | | |
C. Neither of these épproaches is feasible according to the
Snavely, King and Tucker. Report (consultants re the Canadian.
Tranéport Commission cost 1nquiry). They suggest the calcula-

tion of service costs on two bases:

| l.v Average variable embedded costs reflect the book ﬁet invest-
ment and associated expenses whfch aré reasonably re]ated to and vafiab]e |
with the provision of each service. These costs, plus the residual of
fixed, corporate common overhead and grbwth}reserve costs would "close"
with the accounts of the company. Except for obsolescent facility typeé_
which are assigned only to services offered when sUch»fdéilities were
put in place, these costs fully reflect the age and technolbgy distribu—
tion of the facilities which are currenf]y used by each servicef |

2. Average variable current costs represent the cost of,

.facilities‘variab]e with each service at current.price levels usfng~
teéhno]ogy which is currently béing installed. Depreciation reservefis
taken at the average for éach plant class so as to neutralize the_effect

- of differences in age among different plant'elementsf These costs are
computéd from the unit costs:aiready prepared ahd emb1oyed by the CarriersA

in estimating their current construction costs.



The embedded costs will identify components of the revenue
requirements hiétorica]]y-created by each service, while the current
costs Wi11‘compare the engineering and operational requitements of'the
respective serViees'wifhout the distortions created by the largely 1

arbitrary and often irrelevant history of plant additions. By comparing

"~ these two cost measures, the Commission can observe whether costs for

each service are increasing or decreasing, and whether its revenues
cover its costs both historically and proépective]y. The use of these
dual measures of discrimination does not lead to the simplistic con-

clusions available from a single measure. Rather, it recognizes that

the characteristics of the telecommunications system do not permit a

refined computation of "the" cost of an individual service.
They also suggest that a éimp]e allocation of costs accofding
to usage will help neither the company nor the regulator in resolving

the question of rates.

Rate Discrimination

Discrimination. in an economic sense means the charging of rates
to different services or classes of customers in a manner disproportionate
to the distribution of cost. |

.The following factors suggest that some measure of rate dis-

» crimination is desirable; at least, these factors sdggest.that a thorough

evaluation of all factors concerned is necessary before rate discrimina-

tion can‘be ruled out.

~Factors: 1. System utilization - shifting peak demand through brice

discrimination.

2. Social factors.




3. Decreasing cost of service by:

A) If rate.discriminatioﬁ can stimulate greater demand ‘
new circuits.required.wi11 cost less than old ones
and even those customers discriminated aginst will
be no worse off than before. Or, in éomé casés,
faciiities insta]]éd initially are of such an increment
that they have Tow utilization initially. |

B) -Long run economies of scale.

C) ‘Technological development.

D) Incfeased use of cdmpany services.

4, Relative value of service.

5. Ability to pay. ‘

The question of rate structures raises many cha]]enq1ng and
controvers1a1 issues that reach far beyond the scope of this report.
However, some discussion is presented with respect to the criteria that

should be used as a basis in developing just and reasonable rates.



II THE SYSTEM FRAMEWORK

2.1 Fundamental Structure

The design of the total closed loop system for evaluating
investment decisions within the telecommunications carrier 1hdustry
inVo]ves four major sub-ﬁystems._ These are (1) demaﬁd, (2).physica1f
facilities, (3) costs, and (4) rate strucfure. ‘These fourvcomponents,
as shown schematically in Figure 2.1 must be integrated into a totaT
system in érder to deye]op‘an "optimal" réte structuke (optimal with

respect to both the carrier and the customer).'\These'four majok sub-systems

- must also consider the interaction between 1) the carrier, 2) the regulator

and 3) the customer.

RATE
 STRUCTURE

Figure 2.1 A Schematic of the Critical Facforé Involved in the Design of
the Total Functional System for Evaluating Investment Decisions
in" the Telecommunications Carrier Industry :



"The Carrier The“Regulator

The Customer

Figuré 2.2 The Interacting Sys%em

The role of'each dynamic body in Figure 2.2 in deVelopihg an
economically viable system with respect to the four major sub-systems in
ngUre 2.1 has been a question in contention for many years. We may
QisuaTize the carrier on one side of the bargaining table representing |
the shareholder and the "regu]ator"ion the other side of the bargaining
fable representing the customer by iﬁsuring that fhe rate sﬁructuréé of
fhe carrief are "just and reasdnable.” The ;ustomer playing somewhat
ofva passive role with some interaction with both groups,‘ The environ-
meﬁt within which the carrier and thelregu1ator operate can be considered
a strong parallel to the company - union environment, baéica]]y‘one of
confrontation réther than one of cooheration and‘coordination of effort
to produce an end'prodhct that is mutually beneficial to all concerned.

The first major step in diminishing this environmeht of con-

frontation -is the development of a total system that insures uniformity

with respeét to the measurement of the cost of services and uniformity
with respect to the method of converting these costs into a rate structure
for each service. The objective should be to design a system for the

carrier to optimize, to the maximum degree possible, the four major sub-

systems of démand, physical facilities, costs, and rate structure. The



monitoring function of the regulator, shouid be complementary to the

system The uniform measurement criteria necessary for the regulatory

body to perform its function shouid aiso be very useful to the carrier

in measuring its performance. Systems of performance measurement such
as total factor productivity measurement (TFP) are already in use by
several carriers throughout North America [3]. The framework for the
performance measurement system recommended herein strives for simo]icity
while accomplishing the major objective of accurately measuring per-
formance. |

Nithin a partially monopolistic 1ndustry such as the te]e—
communications industry there is Justification for special protection
of the consumer by a regulatory body. The purpose of this body may be
stated as follows: "To regu]ate telecommunications carrier companies in
a manner that w111 insure des1rab1e teiecommunications service ieve]s
within Just and reasonable rate structures "

Every company»has a major ob]igation to its investors to provide
a reasonab]e'return on their»investment,4 In fulfilling this obligation,
and the many other objectives of any organization, it is necessary for
the company to remain economically viable. Within a free enterprise

system it is_not possible, in the ]ong‘run, to maintain economic viability,

‘and thus ‘survive, without providing competitive service levels within

' just and reasonable rate structures. Shouid the basic purpose or function .

of companies in a regulated industry be any different than companies
operating in non-reguieted industries? Assuming, the answer is no then
one can, for all praCticai purposes, say that the prime function of the

regulator is the same as the prime function of the carrier.
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Our purpose should then be one of designing a feasible sy§tem
that best UtilizeS'the total cooperative*resources of the carrier and

the regu]atory body "to supply te]ecommun1cat1on serv1ces at just and

. reasonab]e rates. ~ Clarification of the ro]e of each participating body

and the freedom of movement within this role should be of prime concern.

“The cafriers should have adequate freedom of movement’ to accomplish

their function. The regulators should perform a monitoring process in-
a simple but effective manner.

2.2 The Role of the Carrier |

The carrier should develop tote1 eosts and incrememta1 costs for
each classification of plant within each integral system (e.g. city or
rural area) using agreed on standerd procedures for measuring and reporting
these costs that are uniform throughout the entire Canadian system.

These cests ame converted into 1ndividua1 rate struetures for

each service using utilization of facilities within each integral system

‘as the initial base criteria. The specific prime measure being some base

cost in terms,of planning units and planning Tines. A suggested approach
is a compar1son of facility utilization by each type of subscriber to
the facility utilization of a residential subscriber. However fu]l con-

sideration should be given to such factors as cross subsidization, value

'of service and the degree of necess1ty assoc1ated with the service.

The carrier should supp]y comp]ete but concise, - 1nformat1or

with respect to total costs, incremental costs and rate structures to

- the central agency for proceééing and comparison with data?from other

carriers. This data, in turn, should be distributed to all carriers and
regu]at1ng bodies for the1r respect1ve uses.

Important cons1derat1ons within th1s system are:
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1) uniformity of measurement of all costs;
2) uniformity in the devélopment of all rates; and
3) the information supplied to the central agency should be a data
summary readily generated and of use to the carrier.

2.3 The Role of the Central Agency

The role of the central agency should be one of correlating

all cost data and the corresponding rates from each carrier in a pre-

determined format agreed on by carriers and regulatory bodies. This

data should then be returned to each individual carrier and regulatory
body. The purpose of this data can be many foid such as:

1) Each carrier can make useful comparisons of their costs in each major
cost area with other carriers' costs. This can be accomplished
through the use of realistic indices for each area which would be
updated on a continuous basis by the central agency.

2) Rate comparisons can be made in a similar manner to cost comparisons.

3) The need for rate adjustments should be obvious to both the carrier
and the regulator. These adjustments should not require lengthy
hearings to warrant their implementation.

2.4 The Role of the Requlator

Within the system suggested the regulatory body can play a
very active role. The true costs of each service within each carrier
can be effectively monitored on a continuing basis. Areas of high and
low productivity should be obvious to both the carrier and the regulatory
body. Strong incentives through rate structure bonuses in high produc-
tivity areas and rate structure penalties in low productivity areas can

insure that both the consumer and the carrier are receiving fair value



for their respective dollars of invesfment.

Under this system the regu1atdry body can and should make
périodic detailed audit checks of the carriers' records perfaining to
specific areas of operation. These checks should initiate.positive

recommendations for improving productivity.



~.II1. THE PHYSICAL FACILITIES

The telecormunications fac111t1es con51sts of a physical network
WA (”/(‘/(\
that al]ows vexha] and er%ten~commun1cat1on between users of the system.
In v1ew of our previous discussions regarding_methods of

allocating costs to services, telecommunications plant should be classified

- urder two major headings.

1) Support féci]ities (service and adhinistration)_
A) land, |
B) buildings, .
C) Office furniture and equipment, and |
2) Operating facilities
A) subscriber terminal equipment,
B) outside plant, and
C) " central office.

The support facilities include all physical facilities~necessary ’

to perform the administrative and service functions such as accounting,

corporate planning, research and deve]opment and éngineering; Support

equipment (e.g. vehicles and tools) required as part of the_direct
functions performed by plant personnel will be ‘allocated direct]y to

each class of plant.

The terminal equipment represents the equipment utilized by -the
subscriber at point A to communicate with the subsériber at pointAB._-
The network facilities (outside‘plant; station:coﬁnettion énd central
office equipment) represent the telecommunications. equipment-necessary

to:transport the message from point A to point'B. For ease of costing




14
and developing rate structures, the following classifications as
~ outlined in Figure 3.1 are recommended.
Classification of Plant
o B ; X 3 /
A) 1) /terminal equipment, e L ' ¢ Ceitel, e

B) 2) subscriber, loops,
/3)4 l9ca1/switching,'
’“23 >éxshange trunking - between exchanges,
5) f&]]lsg?gipgiig;trunks to local exchange,
6) toll/switching, and
7)  toll trunking - -dntercity point-te-point trunks

The importance of measuring the interaction between these sub-
systems with some degree of accuracy in order to develop a near optimal
telecommunications system cannot be over emphasized. For example, the
gross local additions per telephone are approximately $1300.00 (this
cost can be expected to vary somewhat depending on location). In addi-
tion, a nominal saving of one percent in capital costs, based on the
present rate of telecommunications capital investment in Canada, repre-
sents in the order of $20,000,000, or for a city of 500,000 people an
annual saving of at least $400,000 can be expected. A one percent saving
in capital budgeting costs with no loss in service level is a conservative
estimate of the possibilities open to each individual carrier.

The optimization of the total Canadian communications system,
including all Tlocal and toll networks, as an individual entity does not
appear to be practical within the realm of existing computer technology.

However, fortunately a high degree of optimization within the total system

is possible by considering each city or rural community as an integral
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system with the td11 connecting faci]ities'being theAtie node~wfth ofher.
~ integral communication systems throughout Canada and the world. The
majqr emphasis in this report will be t6~design a cabftal budgeting
framework:for a fypica]ICanadian city, an"integral'system witﬁih'the[>
total Canadian telecommunications network. ThiS’basjc;framewdrk'should
be applicable to dny other city or rural community using the exchange
area as the key functional component. The toll facilities represent the
tie node between centres and the impact of changes Within any city or.
rura]lcommunity can be measured through the to11 connecting network.
Figure 3.1 is intended to schemat1ca11y show a Qegment of the tota]
Canadian telecommunications network A

3.1 The Method of Optimization Within an Integral System -

_ The exchange area -is considered the critical bu11d1ng block
w1th1n an 1nd1v1dua1 system (an exchange area is the area serv1ced by an
individual switching centre). Therefore, all 1nformat1on w1th respect to
the design of a near optimal network such as forecasting data and equip-
ment requfrements will be generated by éxchange area. The 1nteract16n
between other individual exchange areas within fhe system (e.g. city) and
the impact of each éxchange area on the toll system must be carefu11yk
monitored and converted into capital and operat1ng budget requ1rements
F1gure 3.2 is a schematic representation of the exchange area as a
bu11d1ng b]ock |
3.2 'Budgeting

A'fivewyeaf planning horizon is suggested:for budgeting purposes.
The procedure recomméhded’in-devé]oping a five year.rolling budget for

each class of plant is discussed in Section VI. A more specific and
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cbmprehensive framework will be presented in the sections to follow.

3.3 Forecasting Service Demand

Démand is forécast in terms of station terminal equipment
requirementé by exchange area. This forecast requires input from.market-
ing and service engineering and represénts:the actual terminal equipment
in existence and expected over the nextAfivé year period. |

3.4 Subscriber Loops

The forecast in terms of terminal equipment is not sufficient
information for outside plant engineering to comp]éte their budget

requirements regarding subscriber Toops. The terminal equipment forecast

~ must be supplemented by an area breakdown within the exchange area. The

terminal equipment information should be developed on a basis that allows

determ?nation of present demand requirements and spare capacity within

~ each feeder cable. Additions to the cable network within the exchange

area can then beidetermined and'a subscriber loop budget forecast

recommended.
goca]:
Sg1:i¢;ng : ' Terminal
Feeder Cable B en Feeder Cable A Equipment
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3.5 Local Switching

The terminal eqﬁipment.demahd forecast is converted into
planning units hy traffic engineering. [There are three basic p1ann1ng
units: 1) Tines, 2) CCS and 3) call attempts (CA)." These planning
units can be converted to‘physical equiphent }équirehents w1th1n'eath
class of plant entering and leaving the switchiné centre].

The utilization of the switching centre is expressed in terms

of physical lines within the subscriber loop plant, CCS requirements per

terminal for all‘incoming and outgoing traffic, and call attempts per
terminal for all incoming and outgoing traffic. |
The forecasted demand is added to the present demaﬁd'to deter-
mine the additional equipment requirements. Optimization studies are .
conducted Within engineering on a continuing basis to determine the

optimaT time interval between equipment increments to meet demand and

the optimal rep1écement timing of existing equipment with new technology.

‘Each Tocal switching centre is identified by the first three numbers'of?

all telephone humbers‘associated with a specific switching cenfre.

Exchange Boundary Local

Subscyiber . . Switching
Term1na1 Local Centre
Equipment Switching \ '

" Centre

- Toll~
Switching
"Centre

F1gure 3.4 A SH mp11f1ed Schemat1c of the Traffic Flow Into and Out of a
Le 2al. Sw1tch1ng Centre : :

gemé

¢w<fﬂu\c<7
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3.6 Exchange Trunking

The forecasted planning unif fequirements with regard to.the.
exchange trunking facilities are determined for each.local switching
centre. This infdfmation is organized in matrix form. On the baéis‘of
this information, optimization studies are undertaken by fraffic engineer-
ing to determine the optimal fncrementa] trunking additions and the .
‘timing of these trunking additions. Each exchange cable is identified
by the switching centre numbers in which it terminates. (Figufeaé.s is

indicative of the type of information to be stored in daté banks.)

- Local Switching Centres

. 434 425 488
_ Cable Sizes|
430 Cable Lengths
: Planning
& Units.
S
=
=
Q
(&)
()]
£ 425
K
Q
e
=
N
g
S 488
' )

Figure 3.5 A Simplified Diagram Showing Data With Respect to A1l
- Egchqnge Cables Connecting Local Switching Centres
Within An Integral System (e.g. city)

T M P T T . earrenbas e | emu e egayem o smmwtes  ymreioimedmewies s te . amestame e b e e e e e e e e e e et e e et e e e e e e e e e e e s ——— e e e e e e e i
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3.7 Toll Switching

The expected increase in toll traffic.into and out of thé:
toli switching‘ceﬁtre should be\foreéast over the five year budget
planning horizon. |

'Thié increése in utilization is due to threevcomponénts:

1) toll traffic entering an individual system (e.g. city);

.2) toll traffic from within an individual system; and

3) tol] traffic that uses the to]] switching fac111t1es but by passes
the system (e.g. city).

'Thé present and expected increases 1h tol1 traffic may be deter-
mined for each Tocal switching centre. The toll switching capacity
réquirements associated with each integral system (e.g. city) can be
determined from the aggregate toll traffic over all the toll connecting

trunks ‘to local exchanges.

3.8 Toll Connecting Trunks to Local Exchanges

The impact of toll traffic on the toll trunking facilities

'_ should be'forecast for each exchange area. The combined tota1 to]] and

wide area service traff1c into and out of each local sw1tch1ng centre

in terms of planning units can be ccnverted into a phys1ca1 forecast for
the toll connect1ng trunk fac1]1t1es to local exchanges.

The development of detailed budgeting information for each class
of pTant and thé associated supborf facilities represents the basic |

information required to convert costs into realistic rate structures.
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The marketing division should be responsible for the deveIopmeht

of ‘accurate forecasts in a format that is useful for-categorizing costs
~and allows the allocation of thesé costs to services in a consistent

Therefore, specific information is required with respect to:

3). the volume and intensity of service within each classi-

manner.
1) the c]assfficatiqn of services,
2) the classification of subscriber groups, and
fication.
4.1 Service Classifications

Table 4.1

Volume ‘6 (October 1974) of the Transport Commission Cost Inquiry

Tists telecommunication services under the following classifications.

Service Classifications for Telecommunication Services

 Bell Canada and B.C. Telephone

CN/CP Telecommunications

000 IO U1 WO N ~—

Local Telephone
Toll Telephone
TATS

TWX, Datacom

. 'Multicom I and II

Multicom III

MSDS, Private Networks.

Local Private Line

Voice Grade Pr1vate Line
TELPAK

Above Voice Grade Private Line*
Below Voice Grade Private L1ne
Data Route

Video

Vertical**

OO~ U RN —

. LOca]-Telephone,
. ~Toll Telephone

Public Message Service

TELEX, Data Telex

Broadband Exchange

Telenet, Private Networks

Voice Grade Private Line

Bulk Discount :

Above Voice Grade Private Lune*
Below Voice Grade Pr1vate L1ne
Infodat :

. Video
. Vertical**

* Includes program.

** Not elsewhere classified.
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These service ciassifiCatidn‘preSent e reasonably comprehensive
list of‘sehvices‘that are offered within the te]ecommunicetions industry.
Our objective now becomes‘one_of developing a system for conversion. of
these services into physical faci1ities and re]ated rate structures.

4.2 Measuring the Demand for Services

Within each class cof p]ant‘there are several demands for service.
Many of these demands are common to all types of plant. The'degree of
segregation of demand within each c1ess of p1dnt and between each class
of plant necessery for capital eXpenditure and rate structurecpurposes
cen berhaps be best accomplished through determining‘the demand distribd—
tion for each type of service. |
Present technology is capab]e of: A w\‘Lfo?d
1) record1ng the number of calls made on each line,

T eleolt oy
2) the duration of the conversat1on, 7

- s YO \0/ ['(:/)-7 el ol e T8N 37 &e-“—@VZ».
3) the distance between connects,

We (lypan of e 2t '
4) the equ1pment utilized during the connect, and
5) the type of data be1ng transmitted (vo1ce or data).
Th1s type of 1nformat1on can be used 1in the development of
demand for each type of service and tota] demand in terms of common

planning units. Consideration of the number of lines required, the

, , : _ D
traffic patterns in terms of CCS per 1ine)ca11 attempts per line and/Qr-

holding times per call during the busy hour are necessary.

| The development of cOmmon~p1anning-units allows correlation of -
the units of subscriber demand with the units of physical facilities;
the idea being to have some basicvunits thet are conmon to both- demand

and physical facilities.
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A telephone system}%s not only sensitive to the physical numbers
of local loops involved but is also responsive to the hundred call seconds
(ccs) genergted the number of call attempts made and the volume of
traff1c/;e;;1né ; Zgntral office area. The planning units to be used
must consider all of these facters. For example:
A) SXS switching equipment utilization can be measured in
terms of CCS. Cross-bar and electronic switching equipment
are sensitive to both call attempts and CCS in measuring
their utilization.
B) The design of trunking facilities requires measurement
of incoming and outgoing traffic with respect to each
switching centre. This traffic flow is measured in terms
of both CCS and call attempts.
The traffic flow generated by each subscriber group can be
measured in terms of CCS and call attempts. This traffic flow can then
be related to the traffic flow generated by a'residenzaai~sgb§é;;béz/d(Z-L 7
within each class of plant. This information should be valuable in
developing rate structures.
The number of 1ines required and the traffic patterns generated
are very dependent on the terminal equipment in service and forecasted.
The amount of each type of subscriber terminal equipment
requ1red;dé;énds on the: 3
1) expansion expected within each exchange area;
2) new product lines (technology);

3) the intensity and direction of specific marketing strategies,

and
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4) the'extsting status of the markettng program withtn each
-individual exchange area. For example, the percentage of
‘termina1 equipment systems that are presentﬂy at or beyond
capac1ty and a knowledge of the change in strategy that is
placed on updat1ng these systems is critical for budget1ng
purposes. |

In summary the forecast should assess the demand for services

in terms of terminal equipment for each individual local switching centre.

This data 1is dtrected to the respectfve departments who convemt'the fore-
cast 1nto a tota] servtce nequirementjin terms of physical plant.

The "annual or present»equivalent cost of the physica1‘p1ant and
its impact on the total.system, by class of p]ant; can then be calculated
for each alternatiVe available and the “optima]",cost a]ternative

Selected.simultaneous1y with a just and reasonable rate structure. Table

4.2 is representative'of the terminal ‘equipment forecast desired by

exchange area. Table 4.2 is not intended to be in final form. A

detailed study of all termina] equipment is necessary to develop the
most desirable terminal equipment categories.

4.3 P]anning Units

e e Cs
e >

There are three bas1c p]ann1ng un1ts recommended They are:

1) tines (subscriber Toops), 2) CCS and 3) call attempts (CA) A know-

ledge of CCS and ca11 attempts ‘allows one to calculate ho]ding times.

CCS = (CA) (ho]d1ng t1ne)
100

These three bas1c p]ann1ng units can be used to forecast the R

phys1ca1 p]ant requ1rements
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Telex (TWX)
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This information may be used for 1) budgeting, 2)Afacf11ties _
deéign and 3) developing rate'Structures.

~Each subscriber group generates a certain demand which can be

measured in terms of the-three pTanhing<units.

The subscriber demand is measured, as indicated in Table 4.3,

" in terms of the terminal equipment requirements. .

4.3.1 Budgeting

The forecasted_demand in Table 4.2 represents the basis for

the data in Table 4.3. Table 4.3 allows the development of planning

unit data with respect to each class of plant that can be converted to

the requirements for physical facilities. Capital budgeting estimates

can be deve]opéd from this data that should be reasonably accurate.

4.3.2 Facilities Design

Subscriber Tloops are recorded in terms 6f the number of sub-
scriber Toops or Tines required. Detai]ed information regafding demand

on each physical feeder cable system is required for the actual design

 w1thArespect to additions required. However,'cost;per subscriber,ioop_

“should be valuable for budgeting purposes. Additions to local switching

equipment design is dependent on knowing the terminal equipment being

- added,.the number of subscriber 166ps added, the CCS and call attempts

(CA) generated by each type of terminal equipment, .and the incoming

traffic thrdugh toll and Tocal connnecting trunks. This information is
generatéd in Tatle 4.3 and can be gonverted to the requirements for
physical facilities.

_ Additions to trunking.(exéhange trunks and toll connecting

- trunks to exchanges) requires a knowledge of the CCS incoming and out-

going from the exchange area. The call attempts (CA) 1nformation under

iRt

9 ge-t”
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. thuhking in Table 4.3 is required for switching equipment. design.

CCS requirements can be converted to physipa1.trunk requirements.
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Network-Private Line (Voiece) |} ~ ..} ~ | : 1 ' ‘ ~ '
‘Network-Private Line (Data).
Telex (TWX) .
Wats
Video
Remote ‘Control bonitoring
a) Enterphone NS IR R ' B .
b) Meter -Reading . N B . ‘ o | .
c) Banking - . x SRR . . : . - S
d) Others R
Telephone: Summary. - ‘qu

Residential-Indiv: DIAL ° ik
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' ’ EXT‘,;' -
Bus1nes& - DIAL: o p
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3
)
)
)
)
3

.
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V. RATE STRUCTURES
The deve]Opment'of specific réte structures for each service
offered wij] not be detailed in this report. ;Howevef, a basic fkémewbrk
for developing rates as\part of the total system framework for the
evaluation of capital expendifures is outlined.

Rate structures should be developed to generate sufficient

revenues to offset all costs including profits. Therefore, the conversion

of costs into rate structures should satisfy the fundamental equations of:

Incremental Revenues = Incremental.Costs and/or
| Total Revenues = Total Costs |
The system récommendedAfor costing of the physical facilities
is. based on the traffic load generated by'the terminal equipment (Table
4.2 and TabTe-4.3). Therefore, subscribers caﬁ be‘grouped by terminal
equipment and either an annual equivalent‘cosf or a present equivalent
cost (these cost eqﬁations are fully defined in Section VI) can be |

developed for each subscriber group. These costs can then be used as

 a basis for developing rates structures for each subscriber group.

" 5.1 Terminal Equipment

It is suggested that the terminal edUipmeht be chafgéd directly

- to the customer. This charge méy be paid for on initial installation or

over a period of time at the discretion of the customer and the carrier

(these costs may be part of the monthly charges). This equipment is

utilized entirely by each individual subscriber and should be paid for

by each individual subscriber.

5.2 Local Facilities

A'comprehensive study is suggested to determine the most satis-

factory grouping of terminal equipment for budgeting and rate making
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purposes.

" The annual equivalent cost of residential telephone service

~within any individual integral system should act as the basis for all

rate structures within the system. _

The cost per rééidentiai subscriber will vary}to some degree
.in different residenfﬁa1,afeas wifhih the system (e.g. city)'butAusing
an average‘cost per residential subscriber within the system (e.g. éity)
should not cause undue discrimination with respect to any 1ndividUa1
residential subscriber; Therefore, costing by residential area, for
example, Qou]d‘éppear to be unwarranted.

A residential telephone should be considered as a privilege
open to every permanent resident. Therefore, if a conversion of the
residential SUbscfiber costs to a residential rate structure generates
a residential rate that is considered to be unquestionably high, some
subsidization by other subscribef groups is desirable. This'subsidizﬁ-_

tion may be justified, if for no other reason, on the basis that bqsiness

subscribers are presently being subsidized for the telecommunication

services they subscribe to through tax deductions. (Te]ecommunicatjons

_services are an allowable expense to a business and thus fully tax

deductible.)

The incremental costs of the additional subscribers within

‘ any integra] system 15_11ke1y to vary from year to year. These incre-

menta]lcosts, fcr rate purposes, should be averaged into the existing

| costs by subscribef group. Thus, the rate base is based on moving average

- costs. This approach causes some subsidization within subscriber groups

in addition to the possible subsidization of residential subscribers by
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other subscriber groups. Subsidization internal to the subscriber
group is not considered detrimental to the proposed system unless sub-
scribers in older areas'receive service of a Tower quality than new

subscribers ‘'due to advances in technology. Close monitoring of the

 system is necessary to insure that a reasonable percentage of the budget

is allocated to-updating facilities in older areas within the system.

5.3 Toll Facilities
Rate structures to cover the costs with respect to toll

facilities shou]d‘be directly related to usage for all subscriber groups.

T

The above framework for developing rate structures is suggested
as a nucieus for’deve]oping final rate structures that consider such
additional factors as value of service, excess capacities, level of

service required and possible price breaks based on demand. /
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# .., " . - NI THE TOTAL COST MODEL
Cost-data_perfOrms several useful objectives. Within this

report we are mainly concerned with the deveTopment of costs, both

. capital and operating, in a format that will satisfy the fo]]owing.OBjectivés:

(1) budgeting;

(2) thé conversion of costs into éorresponding rate structures,

(3) mon1tor1ng costs for compar1son purposes between areas w1th1n an
1nd1v1dua1 company,

(4) mon1tor1ng costs for comparison purposes between tompanies,fand

(5) the orgahization of cost data for optimization studies.

This particular rebort has main]y_concéntrated on the formating
of cost data for bddgetiﬁg purposes, however, it is importaht to -keep the
total picture in perspective realizing that the cost data should be in
a format that satisfies the needs of the total system.

There are several important factors that must be considered in

any comp1éte interactive model to satisfy the above objectives. These

1nc]ude:

~ 1. Economies of scale - for example:

'A) -the 1nsta1]at10n'cbst per pair varies significantly as a funétion
of cable size.
‘B) the material cost pef pair varies-significahtly by gauge.
2. Technology - the specific technology used w1th1n any class of plant

. can have a significant 1mpact on costs.

- 3. Popu]ation density - the .number of.subscribers‘within an exchange area

~per unit of area affects the cost.
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4. .Subscriber mix - The subscriber mix within any specific éxchange area

- affects the coSt:

Growth rates - the rate of growth within exchange areas has a bearing
on costs. Abnormally high growth rates tend to raise costs through
increased inefficiencies. For eiamp]e;_many temporary installations

are made as an emergency measure. Growth rates also directly affect

the age of plant in service and the excess capacity considerations.

. Age of plant in service - the age of plant in service directly affects

costs and must be reflected in any cost comparison‘mode1.

Excess capacity - excess capacity may. resu]t for several reasons .
(e.g. economies of scale, growth rates, ihf1ationvand technology)
and do have an impact on costs.

Geographic location - geographic location may'resuTt in differences

in costs through differences in such factors as:

A) soil conditions,

~.B) Tabor rates,

.C) material costs,
D) building costs, and
‘E) land costs.

The above conSiderations emphasize the need for a uniform

system in deve]opihg costs and also stress the complexity of the problem.

.This report has suggested that demand data be developed by

exchange area in terms of "planning units." Therefore, the cost data

- should be in a format that can be converted to a cost in terms of physical.
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- 1ines and planning units.

~ Within the te]eéommunications industry there are five main

catégories undeyr which éosts are developed. They are:
1) constkﬁction (c), :
2) wmovement (M),
3) retirement (X),
4) maintenance (R), and
5) shop work (S). ‘

The cost model suggested is intended to function wfthin‘thié
framework. | | | N

‘The'dbjéctives also suggeSt_that the total cost model have

~ the capability to develop both embedded costs and incremental costs.on a

continuing basis. The cost framework for the model outlined is capable

of calculating both embedded and incremental costs providing data banks

are structured to supp]y'thé data\requiredQ

6.1 The Measuremeﬁt of Total Costs

In desighihg a uniform system for the measurement of total
costs and a uniform method for converting these total costs to service
rates and useful comparative measures, the basic fundamental equation

that must be satisfied is:

- Total Revenues = Total Costs, and/or Incremental Revenue = Incremental Cost

 This study will concentrate on the development of the frame-
work for the total costs. A1l costs will be deve]oped‘in'units'that aT]owv
conversion to a cost per physical line. Service demand is forecast in

‘
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terms of planning un1ts by . customer group and service type Therefore,

"~ & conversion of costs 1nto rate structures can be ach1eved 1n a svstemat1c

‘manner,

N Tﬁere are three basic¢ components in any total cost model .

(M) An after-tax cash flow requirement (ATCFR). This requirement includes
repayment of capital 1nvested and an after- tax rate of return on the
1nvestment. (The opportun1ty cost of capital. ) The requ1red rate- .
of-return to meet the investors' threshold of'acceptability will be
‘referred to hereafter as, (MARR) the minimum attractive rate of return.

(2) An. income tax requirement, and

(3) An‘operating cost requiremeﬁt.

Figure 6.1 is a simp1if{ed schematic of a corporate cash flow
diagram. This diégram specifically shows the basic relationship between
total revenues and total costs and the majer faefqrs_that contribute to

the total cost structure.

-6.1.1. Data Requirements

There are certain common data that must be considered in any
investment analysis. This data falls into two basic categories:

1) capital costs, and

2) operat1ng costs,

‘and is usua11y eva]uated on the basis of

1) a rate of return ana1ys1s, and/or
'2) a net present value analysis, and/or |
3) an annual cost ana]ys1s

Either net present va]ue analysis (the present equivaTent cost
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 — — ~  OPERATING REVENUES 2
e — CASH OPERATING COSTS e  BEFORE TAX CASH FLOW 2
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CAPITAL (CCA) :
o AFTER TAX CASH FLOW - L INCOME =
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PAYMENTS TO SUPPLIERS, - B INTEREST ‘ ) 3
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Figure 6.1 A SIMPLIFIED SCHEMATIC OF THE CORPORATE FLOW OF CASH -

i

[12]- smith p. 227. . | | | | - A
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will be applied to the'data for evaluation purposes.
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- approach) and/or the annual- cost approach (annual equivalent cost approach)

- capital Gost Factors.

1)
2)
.3)
4)
\5)

Land

Buildings

Equipment

Working capital »

Construction costs (installation costs)

Retifement costs (salvage values may represent either positive or

negative cash flows).

Operating Cost Factors

1)
2)
3)

Direct Tabor costs.
Direct material costs.
Overhead -

(A) engineering

. (B) administration

(C) maintenance

(D)'marketing

(E) research and development

. Addi;iona1 Financial Data

3)
)

Income- tax rate
Debt-equity ratio
Estimated economic life

Interest rate on equity. capital’
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‘'6)

8)
9)

use

5)

7

£

Interest qn'debt:capita]

Composite cost of capita1

Minimum attractive rate of return = MARR
Inf]atibﬁ-rate - -

Recession rate

{10) Capital cost allowance’ (depreciation)

The equations Tisted below use basically the same notation as

by Smith [12]. Derivations‘of the equations to follow are in

Chapter 10 [12].

ATCFR = after-tax cash flow requirement

AEC = annual equivalent cost = AER = annual equivalent revenue required
PEC = present equiva]ént cost.= PER ? present équiva]ent revenue redﬁired
AEX = AER - AEC | - B
PEX = PER - PEC
M = operating costs
AEM = annual equivalent operating costs
" B = first cost = installed cost
.V =_sa1vage;9a1ue :
n = number of period§ (usually years)
t= tﬁeAincome tax rate |
CCA =‘cap1ta1 tbst allowance
AECCA.? annua1'eqﬁ1va1ént capitéi cost:a11bwance
PECCA = the’preseht equivd1ent-capita1 c05t'a11owén¢e ,
(a/p) = annual eqhiva]ent of a"present.sum.[i¢(1_+.i1n]/(I + "]
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(P/a) = present equ1va1ent of an annual ‘sum [(1 + 1) - ]]/[1(1 + 1) 1
(a/f) = annual equivalent of a: future sum 1/[(1 + 1)n - 1]
(p/f) = present equ1va1ent of a: future sum I/[(] + 1) 1
_ d = debt rate B |
id = interest rate on debt capital
ié = interest rate on equity-capita1

ade
n

composite cost of capital

—te
n

minimum attractive rate of return (MARR) = - trd d
Actual cash flow calculations will be made using the following

éduations: | ‘

1) Annual equivalent cost equation (AEC) considers total costs‘inc1uding

profit ) ' “ ‘

AEC = AEM + [B(a/p);a --V(a/f);a - t (AECCA)1/(1 - t)

.2) Present equivalent cost equation (PEC)

PEC = PEM + [B - v(P/f)' -t (PECCN) /(1 - t) |
3) AEX = (AER- AEM) (1 - t) - B(a/p) % V(a/f) + t (AECCA)
‘ 'I
" (4) PEX = (PER - PEM) (1 - t) - B + v(p/f) + t (PECCA)

- . *For a proof note page 236 in Smith.[12].

avadran s
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.6.2 Budgeting

The major emphasis in this study has béeh to design a budgeting

system for a typical Canadian City, an integra],system within the'totaT_

‘Canadian telecommunications network. The city may represent the total

operations of an individual carrier or just one integral unit within the

‘total operations of an individual carrier.

The organizational structure for a te]ecommunicatidns carrier
usually comprises af least the fiye distinct functiona1'discip1ines of:
1) research and development; |
.2) édminiétration,
3) marketing,
- 8) engineering; and
| 5) physical facilities (plant).
A schematic breakdown of this struéture is shoWn in Figure 6'2‘V,
In'order‘tb operate ‘an effective budgeting system fdr a

telecommunications carrier demand forecasts for each individual service

" offered should be deve10ped for each integral system by exchange area.

These forecasts must be converted to requirements in terms ofkphysical

“facilities. The tota] demand for services can then be derived and .

compared to- the existing faci]ities-évai1ab1e to meet this demand. Thé
additional facilities necessary to meet a desired service Tevel can be

determined and converted into:capita1 and operating budget requirements.

| Figure 6.3 gives one an overvfew of the budgeting.proéess.
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: ' : Executive ’
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l EXECUTIVE o o | ' - | - |
o BODY ' . : 4
— . T
l' Research o Administrationy - | o l
! and - - | Engineering Corporate o . Marketing -Plant
Development : | , Development -+ | (Commercial) . . |
1) Central Office 1) Central Office 1) Administration 1) Forecasting 1) Outside
2) Plant 2) Plant 2) Corporate 2) Marketing : Plant
3) Terminal : 3) Service ’ Development Strategy 2) Central
Equipment "1 4) Traffic 3) Computer Services 3) Customer Service Office
' : : : 4) Budget Co-ordina- and Information 3) Installation
tion ' . ‘ and Repair

Figure 6;2 A Simplified Organizationa1 Structure for a Telecommunications Company
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6.2 1 Budget Priority ‘:Ratings

A priority rating of 1nd1v1dua1 budget programs ‘should be
directly related to the short and Tong term objectives of the company.
However, these objectives are often not ciear]y defihed and‘may result in
certain budgeted areas taking precedence over other areas that are to
the detriment of the 1ong range obJect1ves of the company . In_order to
develop an effective priority rating system some,dtst1nct1on between

basic growth requirements and special projects seems desirable.

- A. Bésic Growth

This category represents those pkograms-that are necessary to

. supply a predetermined level of service to all subseribers within the

system (e.qg. city:orlcommunity). This category can be expected to repre-
sent the major percentage of the total budget. ;Bésip growth includes:
(1) expanding the existing eystém;

(2) ' movement within the existing system; and

(3) mandatory replacement within the existing system.

Basic growth accounts for the major portion of the budget and

* represents necessary expenditures to meet a predetermined service level.

However, much.can be done with.respect to reducing these expenditures and
still maintain desirable service levels.
B. Special Programs | _

Specia]dprograms represeht-those programs that are inttiated

at various Tevels within the organization to upgrade‘specific areas within

. the system and in turn contribute to a more effective total system. These

expenditures include such programs as:
1) replacement and/or updating facilities in erervareds;

.2) implementation of specific market strategies including (1) new pro- -
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ducts; (2) new product Tines, (3)vand new service concepts;
3) réorganization.of the administrative structure;
f4) special research and development projects; and
'5) spec1a1 equ1pment rep1acement programs
L1m1ted resources often suggest sacr1f1c1ng certain special

programs in lieu of basic growth budgeting requirements. Caution should
be exercised in this area. Special projects shou]d;repkesent’some pér— .
centage of the tota1'budget to maintain the 1ong~run economic viabi]ity
of any carrier and thereby the 1ong run econom1c viability of the system
as a who]e

6.3 Data Formats

- Data banks should be estab11shed as a source of information to
accomplish the obJect1ves of budgeting, rate-mak1ng and various compar1sons
to improve the overall effectiveness of the company. To maintain ‘uniformity
throughout the system thesé data banks should develop cost information by
class of plant within each exchange area.

Within each telecommunications company a system of sub-accounts

| exist. Information from these sub-accounts is assigned to the main

accounts of C, M, X, R and S on a regular basis. Cabita] cost allocations
are concerned with construction (C) and retiremeht (X) accounts. . Operat-
ing expenses are assigned to movement (M), maintenance (R) and shop (S).

6.3.1 Capital Costs

' Costs are normally developed within the telecommunications
industry'on a unit basis (the number of different units used and the
degkeé of,costlbreakdowné varies with_the carrier). For capital budgeting

and monitoring purposes a unit construction cost is desirable.
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In order to develop unit construction costs a detailed 1ist

of all units within each class of plant and the associated cost data is

necessary. Tab]eiﬁ.] js éuggested as a fofmat‘for recording,coét data.
Table 6.2ris:a suggested format for developing cépita] budgetfng an&
related cost information by exchange afea{' This form is designed to
recbrd’information by individual job which shpU]d be helpful fn setting
final budget priorities.

The method of budgeting recommended in this report is a five

~ year rolling budget. Table 6.2 gives the analyst the bUdget;information

for the current year. The budget information for the succeeding four
years can be‘éomputer’generated_through trend éné]ysis and thé develop-

menf of indices for each parameter. Using this methodo]dgyAthe five:

year budget can be updated on an annual bas%Sfto reflect changes in

such factors as technology, econdmic trends and growth rates.

- Table 6.3 and Table 6.4 represent capital investment summaries

by exthange area and by company respectively.

6.3.2 Operating Costs

The development of a unit cost for operating cbsts in the same

. manner as construction unit costs is not recommended. The system would

require a tremendous amount of effort and additional paperwork on the -
part.bf all plant personnel and wou]d be diffiéu]t to.administerband
monitdr. Plus, the usefuiness of operating.costs developed to thié degree
of refinement is questionable. »Therefore, it is recommended that operat-
ing co$t§ be developed by class 6f plant withjh each exchange area under
the major categories of movement (M), maintenance (R) and shop-(S){ This

information can be used to deve]op'unit operatihg costs by class of



Table 6.1 Unit Construction Costs by Class of Plant

~ Year 3 Class of Plant
Direct Material Direct Labor ' Overhead o
' T 4 - Unit
- o Unit OH - Total OH Total | Indir. | Super- | - Constr.
Unit | Acct. Type of Plant Cost | Costs Cost Costs Cost Mat'l vision | Engr. Cost
Code Code o Unit $ (%-DM) $ Hours | (%-DL) $ (%4-DM) | (%-DL) | (%-DL) $

Ve
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plant as a percentage of unit construction costs. These costs will be

useful in conducting total cost and/or incremental cost. studies..



Table 6.2 ' © Capital Budgeting Information by Exchange Area |
Year ’ | Exchange Area . Class of Plant '
: _ Unit Total Estimated Estimated
- Job. | Umit .} Acct. Units Constr. Estimated Economic Salvage

No.- Code Code Unit Reg'd Cost Cost Life - Value

6%
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ACCT.
“CODE

50
Table 6 3 Caplta] Investment Summary by Exchange Area for the XYZ
Te]ephone Companv
- Exchéhnge Area SO T .
TYPE 1976 1'97'7 """"" 1978°°°°°1979° 1980 "

(Actua1). . ‘ (Forecastea)

SUPPORT FACILITIES
Land

Buildings

Office: Equipment
. Furniture

OPERATING FACILITIES
Station Equipment
Inventory .
Phones

Large PABX
Package PABX
Teletype

Coin Stations
Radio/Pager

Radio Base

Fire Alarms-
Building Cable

Work Equip. Tools

Subscriber Loops
Land

Inventory

Pole Lines
Aerial Cable
U/G Conduit

. U/G Cable

Buried Cable

Co-Ax Cable

Drop Wire

Work Equip. - Tools

Local Switching
Land

Buildings
Inventory

Office Equipment
C.0.E. Manual
C.0.E. SXS .
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CODE TYPE 1976 U1977 0 . 01978 0 19790 019800
U - ..(Actual) 2R - (Forecasted). . -
C.0.E. X-BAR
C.0.E. Electronic
C.0.E. Digital
C.0.E. Circuits

C.0.E. Tools & Test
Tandem Switching

" Work Equip. Tools

. Ex¢change Trunking

(Between Exchanges)
Land

Inventory

Pole Linea

Aerial Cable

U/G Conduit

-U/G Cable

Co-Ax Cable
Work Equip. Tools

Tol1l Connecting Trunks
(To Local Exchanges)
Land

Inventory

Pole Lines

Aerial Cable

U/G Conduit

U/G Cable

Buried Cable-

Co-Ax Cable _
Work Equip. Tools

Toll Switching

Land

Buiidings.

O0ffice Equipment

Inventory

O0ffice Equipment

. Manual

. SXS

. X-Bar

. Electronic
D1g1ta]




I ACCT.

CODE

TYPE

1976

1977

1978

1979

52

1980

1981

(Actua])

(Forecasted)

Toll Trunking
Land

. Inventory

Pole Lines
Aerial Cable
Buried Cable
Co-Ax Cable
Microwave
Satellite

Work Equip. Tools




- Inventory

 §3

Table 6.4 Capital Investment Summary for An Integral
System of the XYZ Telephone Company

* System:'

1976 1977 1978 -~ 1979 1980
(Actual) (Forecasted)

SUPPORT FACILITIES

Land

Buildings

O0ffice Equipment
Furniture

y ot st ORI

OPERATING FACILITIES

Land

Buildings

Office Equip. & Furniture
Work Equip. - Vehicles & Tools .
Inventory _
Station Equipment
Subscriber Loops

Local Switching

Exchange. Trunking

To11 Trunking (To Exchanges)
Toll Switching '
To1l Trunking (Intercity)

Total Utility Plant In Service

Total Debt Issuéd
Total Debt Recalled
Total Debt Qutstanding

Total Equity Issued
Total Equity Recalled
Total Equity Outstanding

Interest Lost During Construction

Net Total Investment




VII -CONCLUSIONS AND RECOMMENDATIONS

An integrated,system can be developed for thé Canadian tele-
communications network fo evaluate capital éxpenditure proposals in a
manner that shou]d.assure, in the final anaiysis, just and reasoﬁab1é
rate structures. |

Continual comnunication and close cboperation between carriers,
regulatory bodies and a central cost monitbring agéncy.shou1d be beneficial
to all parties concerned.

. Formats have been developed for cost data 1nformation by exchange
area to be used in budgeting and cost comparisonVstudies. This informa-
tion can serve as a baSis for deve]oping average embedded costs and
curfenf incremental costs. ‘

| The exchange area is considered to be the most acCeptab]é unit
as a basis for developing demand and cost data. For eXamp]e,_detailed
capital budgeting information should definitely be developed by exchangé
area. Plus, the exchange érea répresenfs an ideal.bui]ding‘bldck for

any type of stUdy that may be undertaken.
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7.1 Recommendat1on for Additional Stud1es

This study has made some maJor recommendat1ons regarding- the
framework for evaluating capital expenditures within the telecommunications
industry. Within this framework many indepth studies are necessahy

before a total Canadian system can be fu11y implemented. The fb11ow1ng

1ist of studies is not intended to be all inclusive but does suggest

some of the major areas of concentration.

1) Comp1et1on of the final total framework. This study has concentrated
on local exchange facilities. The toll network has been discussed br1ef1y
but should be considered in more depth.

The overall philosophy suggested in the report should be fully

discussed with each carrier and regulator to assess-the_acceptabi]ity‘and

feasibility of the system.
2) A system for comparison of cost data between carriers requ1res con-
sideration of such factors as

1).fgeoghaph1c area,

" 2) economies of scale,

~3) age of p]ant,'

f4). grcwth rates (plant uti]izatton)

'5) technology, |

" 6) 'popu]ation density, and

7) subscriber mix.

:»A comprehensive study is necessary to develop a method of
measuring the impact of differences in these cost factors between areas
and companies: before any useful cost compar1sons can be made.

3) 0pt1m1zat1on Studies |

Useful opt1m1zat1on methods should be developed for opt1m1zat1on'
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“studies within each class of plant. Significant economies of scale exist

with respect to a large number of plant facilities (e.q. céb]e size and
gauge, conduit cénfigurations, and central office size and typé).' Some
measure of consistency in the manner in which optimization studies are
conducted between companies is desirable. |

4) Forecaéting_- Thé te]ecommunicationsvinduétry is highly éapitaT
‘1ntensive-and reasonably long lead timés are'required on equipment orders.

For these reasons over/under utilization of facilities is not;deéirab]e.

Assuming an acceptable level of service without undue excess capacity in

. facilities requires considerable effort on behalf of forecasfing personnel

to search for more optimal forecasting techniques. ‘Several studies in

this area would be beneficial.
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