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'ABSTRACT , , , 9,- .,\ ---,

de s as c .onThe oiCtive of the Tk-Oore Compaei. Charging
,

as aPproved by the 'Committee of*PTesidelAts of Universities-of Ontario
were: (1)\to.identify alternative methiods of costing Computing .

services,; (2) to identify alternative methodd of pricing computing
tervites; (3) to develop guidelines for the pricing of, computing
services; (4) to identify alternative budgetary procedures. for

'

financing tomputing services; and (5) to examine the conditions under
which a university could sell 'computing services to another ii,' ^
university..The Task 'Force recommendations include: (1) that teuniversitiesadopt a full costing progedure'to identify Clearly the
'cost of providing.computirig services; (2) that the .universities adopt
. pricing schemes that recover the full cost of\all,of the services;
(3), that the universities establish budget line items for cOmputipg
in departmental budgets; (4) that the universitied:permit the budgets
for .computing. centers tobe carried over' from year to. year to allow

41.

A

adjustment to theluser needs; and (5) that universities with ;.
temporary excess capacity in computing servicesIbe encouraged to sell
o universities who are temporarily shortl of these services. (US)
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SUMMARY

.

The Task Force on ComputersChargingvas
. .

.2
. '. l''

December 1969, The members were:

C

't

. . e

es'tab.1.1:shAd

mip. Brown, Director, Compti Co-ordina.tion Group,
e

CPUO

.6.T. Lake, DirpotOComputing:Centre, UniveiSity

of 'Western Ontario

'P.J. Lewis,. Assistant to, the Comptroller, Trent

'University

D.S. Macey, ConsUltant, Computer CO-ordination Group,.
.

.
.

.
.

.

.,. .--"" CPUO

G.R. Sparks, Associate .Professor 'of Economics, Queen's

University 1

J.C, Wiilson, Associate Director,

'University of Waterloo.

Computing' Centre,,.
r

-

This
9

document is the result of the work of this group,
.

which met on seven occasions from.December 1969 to April

1970.

It is; intended primarilyJfor the Presidents of the Ontario'

Universities, but it .may, be of interest to tho'seconcerned

with or:affected by policies on computing services.
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INTRODUCTION
r

TERMS OF REFERENCE
A II

`

The Committee of Presidents of the Universities of
N.

Odtario (CPtJO) established,the'followiajpoliC direc-
d

tions for the activities of the Computer Co-ordirk,atioh
%

Group. (CCG)

that the CCG assist, the universities in preparation

for the-era when cottiputing services are purchaed by'

real dollars4spent in a free-market

that the CCG encourage bilateral And Multilateral

arrangements-in order that the coMputing resources

in the uhiversities.be utilized to maximum benefit
4' -

to the system of universities
.

that the universities be provideq withthe data neces7
.

sary for planning university computing. services'.

'The terms of 'reference of the Task Force on Computer
.

Charging'asapproved.:by CPUO were /.

O :to identify alternative methods of costing comp4ing.
4

services

to-identify alternative 'methods of pricing computing

. ' services '

40

e to d velop guidelines for priding of computing services -

._,z
.

*,
s entify alternative budgetary procedures for._, ,

financing computing services

- 5 -
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a

,to examine the conditiOns under which a university ,..

-7
r

2.2 BACkGROUND
-

...

,
'. , .. ....

.

Computing, in the*late 1950's, was a pew t\echnql`bgy,
.

0 . 4,

which as.inI
tro aced to the university community by. a

could sell compiiting services tO an.6ther universit.y..
r

'This .document is thd repOrt of the Task Force on
.

Computer Charging, and is directed to the university .

presj.dents in Ontarib. It is the hope cif . the Task

Force that, the .report will be of' interest to the 'univer7-

sity cominunity at large7,partitularly those Concerned

th or affected by policies on computing services.
:)1

small ,number of dedicated people. ,Through the energy,

for;-k:ght and leadership of these "Missionaries" ;: the

horizons of researchers and teachersI 4

and computer technology became .eetabl

tool with tremendous potent4al:
A, 7.,

.During the early years of co..mputin in un:sv.ersities,

was not recognized that this was the beginning of

potentially,- exponential gievith in computer usage;
. 4 .

, 7.1 ,

gradually broadened',
,-

ished as a powerful

'a

As

it

with many new innovations, people were encouraged
/
:te.

make use of 'computers, tfirough the,provisiori ofi/a free
. . .

#,

4

/
7



aresource. There may .have been n implicit assumption

that there was an upper limitt to the amount of this
. - . , I ... ' -*

, ,. . ,resou.1"ce any particular in ividual _could use, in much
1

any
. 1 1

the same ''iday that there is an upper limit to the'
1

demands inade oh a library by an individual.
).: . e

. ....

v
As the use of csmreuters 'expanded, univeksities entered

an interim stage, where, atterripts were made to achieve
,

equitable 'diseributi,on amongst users by various ar ti6f

cial controls such as rationing or individual co'nstraint's..

.
g

*With ''the maturing, of the comput(4 tedhnology, white. we

have experienced. major downward shifts in the 'unit cost
, of. computing, the. demand for computing in universities.

in Ontario has ,grown to an stimated $1.2 million annually
IThis demand has. evolved in an artificial environment

where comppting has been a free resource.

.
,,There must be some question as to 'whether or not the
-current expenditure on 1.1(1. distributibn 'of compute'r use

within ia university, reflectd value judgements and eco-
.

nomiq decisions ori. the part of. university programme

supervisors as to the, relative worth .of computing to.
.

, .the programme :as con dcompared with other resources` as

"rnanpower , sings and laboratory equipment.
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, ,

r There iseheral acceE!tance in, the.universities that the
) .,,,- '''' .

, i.
.

imaturity of', the and the economics of univer-
. i /

*sities'require that the:reipOnsibilitT.for financing
. ,

,. .

computing services be met by the users -of those 'services.
.

The allocation of funds for computing fort a particular

programme must be as a consequence Of.yalue,jUdgementg,

where the rdlatiVe worth o. many different'expenditures;

.determined by a group o4 peer "

23 METBOD9F.ANALYIg 7,

Thd".Task Force took the.view that the'first' stage in the
.

analysis of computer charging aas .Lo identify the costs

for computing.

Chaptdr 5 deals with the topic, of costing, states the

need for full costing and give's some special consider-1,
A

ation to the question of.capital costs.

I.

This report:providbs'a. chart of accoun s and 'an accounting

procedure, which should film the basis' the determin-

ation of fulLzosts.

5'



Once the costs for the. prQvision of the service.' are

known, a amivergity should choose a chargipg policy

which will +recover a majc)rity of thecests from the

users. Chapter 8 outlines some alternatives for cost

recovery.

Priping, as a mea s of implementing a charging policy,

is reviewed in Chapter'7. No attempt.is made to evaluate

\
,, .. ;

.\.
.. , .4'

pricihg.schedules for specificsenyices; but the report
,

.

I

.....doe;!. provide a. general analysis of.pricimg; which may be
..-

. . .
I.

, .

.

4
a

4
.. uWully applied to a, pakticular.university..:

..,

a

The repi5rt closes with a st4taent of recommendations by
.

-

*j the 'Task Force..

'
O

c
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UNIVERSITYCOMPUTING IN, RELATION TO RESOURCES

THE LisER commONITY.
.

The university community is a body of 'persons .pursuinc.f
. 4

the! objeptves of creatirtlg, preserving and disseminating

knowledge. The interaction between the parts of the
Community is 'characteri4ed by the activities of teaching ,*
\

learning san d, research.

Within this large university group :there are,. smaller
speCialiZed cOmmuniti.es centred aro uriCi an. academic.

.e"
discipline, a OornrriOnality of 'interests, or a facility:..

of teaching, learning and -importarit .to the proCesse's

reseyIrch.

The 'user community, in the context of computing ser vices,

is that body of pers ons conce rned with the\use of com--

putin4 facilities including 'the adi4nistratille 'support
of academic activities. The reason Ifor there being' a
user community, which is more than a loose aggregate of,'

individual6;S .1is that the. needs Of one individual for
.

rcomputing could not be served independently from the

'needs of ot!hers, and the tiger community has cgrOwn in

parallel with the development of the computing entre
. ..

in the university. i -

1. 4

f
i

j
.

C
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The user community has developed, structures for internal

linteraction in the form of user groups and structures

inflUencing the development of computing services

:thrbugli poliCy com4ttees.

6. a

The.computing centre, historically f has been a.central-
,

ized facility consisting of computer hardWare, software

and' computing specialists. Its purpose has been to
,

,'
foster the use of computers in the university, to serve

- ,

the needs -of the user community, and, prior. to the

,

formation of computer science 'departments,
1

td advance
...

the.state-of-the-'art. .el --
%y :

.

\ -

,In many ways, tht computing centre has taken on the
L.- .

characterigtics of a utility, where the donctptof a

utility is based upon the provision of servces, to a

Wide varietiof users, the subsidy of some low demand
4

services by ,,high demand services, and the :as umption

that the, user community, as a whole, mustbe s rved.

i %;

The. computing centre, as a altility,'must reflect, in

the services provided and thekt pricks, the demands of

the user eommuriity%

ec

- 11
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..

-If the university recognizes that there is community

bedefi 'in the existence of.a viable user community',- .
'there .the computidg centre utility must be'respodsive

't, this policy in its charging procedures.

1

The .types se -rvice reqUired:by-the user coMmunity'have.
0.

. ,

become. m4ny and varied. In- some! instances, it is not

'economically possible'for the computing centre 'to 'offer

.all of the- required services. It is irk this area that

purchases of Computing services from other universities',.

or froM computer service companies, become a'possibility.
.t

i

3.2 POLICY AND BUDGETS, (.!
. . !

. .
,... 0

, \

Most universities in Ontario are attempting to move away

from the. provision of "free" computing services, while

still recognizingthat.the,nee f f-the user coMMunity

must -be served .

. ,

/This raises a major policy que tion Concerning the funding

of coMputing services - "What are the alterriatives to ear-

marke central funding of computing centres?" These range

all the way from "dibcretionary funds" being prokded.in

the budgets of the user departMents to some degfee of

central funding combined with "earmarked funds" in the

budgets 9f the user departments,.

c

"

J
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This ,Paper attempts to.provide a framework for policy

.decisions. .through an analysis of the va.rious aspects of

computer charging.

3.3 ;001.PUTER CHARGING

Computer charging is'viewed as a means of

allocating the fUnds.for computing in a rational way

arriving at economic stability through the free play

of supply and demand

regulating purchase of computing services, either from

the on-campus utility centre, or from other 'universities

or computer service organizations.

O

"

: 43,-
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AN ECONOMIGMOIJEL OF COMPUTING IN A UNIVERSITY ,

In this chapter, an attempt is made to' examine the nature
. ,

.

of the problem. A simplified model of the facts dn.
I 7 4. a,

influences at work ill the provisiOn of computing servicbs

.in a university is illustrated in figure-4-1.

The components of the model are

The Budget: this is the source of energy, of the syst

inthe sense that all funds used to support the system
?

.enter it through the budgeting procedure.

The liser: heis the consumer of services, and repre-

sents. thedutput from the system& He. makes demands for

service, and his demands are, in turn, controlled'by.

price.

The Service: this is the commodity which is being so16\

to the user. It ksa complex package of specialized

services and is characterized by being perishable, -
(

Subject to time-dependent demands, with an upper

On the resources available.

The .Service attempts tto meet the,demands of the 4seri
, .

has a cost, and exercises control of the allocation

of its resources through influencing the pricing

system.

The -Price:. this is the major.cOntrol mechanism'fOr
-

4 0,
)

the systems a' whole. _Price is used to smooth loading

:2



4

BUbGET'

.

is recovered b

. r

allocates funds

4

.

-isrecoverediby demands

SERVICE
4' influen6es

thrOugh.ello-
J cation of

service resources..

".

4 ..

3

/
I

Figure 4 -1:. Ec nomiq Model of

I'

tO

I.

Computing in aUniversity

.tt
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of the service in the domains] of time-dependency and
.

resource allocation. Price-controlsdemand by the

user, and recovers all or some of the cost of the.:
. ,

. . service from the user.
.

The Cost: this As the- basic fact of the\4conomic."'

system of Computing services. Cosit fpr-seryices can
1

-

be identified. Cost, is recovered by means o

price to the ,user and, 'historically,

allocation of funds from the budget.:

University policy determines the relative propOition

of cost, recovery from theuse of a'Pri eAlser charging .

mechanism as, :compared to a direct Centzal funding

Mechanism.

Ideally, °once university, priprities are established hrough..

policy, and biadgets are set, this-econOmi.c system will find

its sown stability.
P'"1

,

The -five
Acomponents

interact n three cycles.

d

4:1. Vi THE RESOURCE ALLOCATION CYCLE ('figure 4-2)
-

If the other two cycles are not operative, this cygle,
., , 7. --,

: corresponds to the format e years of university computing.
1

A simple allocation of bu. get funds to the ComPuting_centre...
. . . r

:
. rt\., \..........

1

governs the ambpnt oaf service available to the user commu-
/ /

.: N\ ... " .

:\ nity. The decision{ sag: to ho uch-iof the total unive(rs.ity. / ,

.
' I- 4
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.

1 0 i
S:

4 -.--

c"..se,

resources will be allocated to the.provisiOn of computing
servides, s.amade at the policy level of the university.

. .

. 4 4

THE -LOAD SkOTHING CYCLE (figure 4-3) .
1 .

his , cycle provides the management of the -service. ,organ= ... 4

ization- with a control of
-
.hoW service ,resources are\ti

1
sed

sI.. . . \4through the use of . d-if ferential pricing mechanism's. Thus
.

:. .;high demands for a limited resourge' will cause an

'increase in price for that resource. s

1' Y'4.3 THE COST.RECOVERY CYCLE
.

(figure 4-4)
.

The cost recovery cycle corresponds to the 'real dollar'.
a

world, where the, 'user ,
a -through the purchase of service,\.'

makes' demands for 'service. Therei is a.xi' associated cost
. for 'the, serviOt provid. -, which is recovered by :the use

-i
I. ... .

.

of 'a pricing System. price, In turn, wi,11-saffect;defitand,.
v, .

. . ,-, in that Ta: price increase may 'reduce derfiand bevuse. the
5( , ). , . ..0 .

. I . .user 'gas* linlited funds., Altern \ tively a pr-i. e 'decrease
... . J., ,.....

may .increase, depana for, service, since more` work can b,e,
11 I r. ),.. :. done for the 'sarrie amountiof rOney. ,

,..)

L.

.

'1

V

) - 17 -
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is recovered b

t.

s ort

UDGET

allocatet
funds to

has
kderpands

(

As

Figure 4-2: Resoilce Allocation

COST

.

BUT3GE'T
.

oOntrols
demand by

1 /

ineiuence.s ;

thrOugti allocation
of ;.serviceresources

,

:

USER

demands

41,

f 4.

'

a I.

\

Figure. 4-3: Load Smoothing Cycle

COST

BLDGET
1

I

controls
has demand

.1

USER

is recovered by
's

P,RICE ISERVIC
CO

dedands

Figure : 'Cost Recovery Cycle)
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5 . doSTIAt. OF COMPUTING SERVICES"'

5.1 'PURPOSES'OF COSTING,

a.

u.
5..2

!

7

c

I .

The" purposes of _costing . are

to relate the actual .co tg in a given period to the- '

. vy , .

%

, 4 computing services
't

prrvided . during that period
' , -'"N -1:1' 'AZ .

to roviqe the univers i ty. with inf orlation one.th

ff.. r ative "success ". of its computing services
' . ..' -

.
. .

,-- ;
.

,

.., I- . .. .

to provide a basis for pricing of computing,services
. - ,

t
. :

o to allow the university to allocate its resources.
t

#''

ktween the computing cost centre and.other cost
.

1

,
.

Centres in .-t
.

he university aecCrding to priorities. ,
Is'

A.
, .Q y

estaitished' by -the univervity.
.s

.

, . fr

.
'.*1.,,, .

0 f - - '. - .
#

-DIriEeT .AND INbIFTECT. COSTS-
. eer , . . 41 N

. ' '-' s # % ... r I .r :
,,.AA cost centre is 'a ssegment ,of, the univdisi ey; . clearly

. .,,
. -,. . .

.

defined by thd management ,of` the 'runiwrsity . '1 The Zggre- -.
. . e \ -:. .

..)
o t

gate of all, of', the cOst,. centres '/is' the: university TheI..
I

computing 3cost centre pis tha part o'f the Uilivery. .,
/ 4

'
.6 . .. I .5,

organization whote'function is to,provide computing

r °

5

.
.I.

N
. ,

n
.

services to the university. There may be more thah one

computing- cob t ceiltre in

there may be a computing

a university. As an example,,

cost- centre . based on the -cm-
.

puting services required by the. librahr.

- 19 -
ti
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Direct costs aPe defined, as, money/which must 'be spent to
f.

"

acquire, produce** effect the computing services pro-
% .

vided and hose expenditure. does not acquire, produce or
. .

effect any -other product or service.

, r

Indirectcosts are defined:as'money which must be spent

r

to support the provision df computing services whose

expenditure,.in total, supports bther, programmes And'

services in the university, as mell computing :services,

The Task Force ,considers. that it is important to identify

all costs as, a basis for i.chaTgifig policy.

./ .

Direct costs to the computing cost centre-are those costs'

whibh ate. clearly ddentifiabie\as--pertai ing' to this pro-

visianiof computing'services.
.

N'

Indirect ,costs such. asspace, light and vurchasing services

emanate
. A '1,11

, '
emanate as charges from other cost centres in the univer-

.

s.

. I

g
.

ts./sity, and are alloqated as costs to the ,computing cos

centre on the bais of la cost allcation policy exercised

by managemgnt..

. .

. Which indirect costs are applied to the computing cost'

4 -

' centre and, the relative propoion of such cost is a .

..

. .

0 '!
u

. Al

- 20
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1'

6,

a

jidgement grade by university management.

* . -

Evidenceandicates that .indirect coats 'make. up abodt.D.. .
Vlive percent of the total' cost of computing services..

. .. ..
\

5.3 COSTg ELEMENTS. WITHIN A COMPUTING COST CENTRE 1
.,. ,. ..------

The Task Force has. reviewed.the43sts whioti are.appli-

3

4

: -1
, "cost

4*

cable.to .a tomputing cost centre. These have beep
.

grouptd into nine main categories

salaxieS

tenefits

.equipment

.4) s&ftwire

'supplies .

.utilities
a

,

services

financial

'Other.

'1

P

1'

o.

/ \

Appendix 2 prqvides a complete chart of accounts for

costing a cOmputing (,.yst centre.

e

The TatkliOgrce recommends that universities adopt this

chart of accounts as a basis for costing computing. services.'

21 -
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.

'5J4 CAPITAL COSTS

.

M.

Included amongst thecost elements set out in.AppendiX.2

were several relating'to computer hardware. The iden-

tification of the costs associated with such hardware

.and other capital items over a given period requires ,

that proper consideration.be*given to depre4ation
4

# .

accounting

.

A charge for depreciation o%dapital assets is not

'normally included in current operating expenditures

today, unless the a ets/are those of 'a self-sustaining

"ancillary. enterprise". Depreciation,is generally
f

regarded as inappropriate, particularly when capital
,

assets.are,provided by gifts or 'grants - and therefore

have not been,.and, t is argued will not become, a-
./ -0

charge against operatin4lrevenues.
I.

;

The charging of depreciation calmilated,on the basis of

/
a 'computing cost'centrers capital assets is, howeyer,

butth necessary and desirablt in the view of the,, Task

:Force. It.is desirable because of tht obvious cost

disparaties that.would arise in the 'rented' vs.:the

'purchased' situations - .,which would 'econte Important
,

.

when.6bnsidering inter-university sales, and alsoi.flir.f

i.

. )

0$

1



D

:

example, when examining- the relative positions of sUbi
eP

centres within a university.

I

Of more importance, however, is the necessity to take

proper account of depreciation in light of the current

goverment's* policy on the funding of computing, at

universities in Ontario. Capital grants are no loriger

available, and computing must be .prOvided from current f'2

operating funds. Unless depreciation is written (and,,

ultimately, funded) a university will not; be 'able to

provide for the replacement or up'- grading of computer

facilities without seriously distorting a single year's

operations -. both in terms.of cash requirements, end the

provision of meaningful financial reports.
4

It is noted that the value of the B.I.U. operating

grants for, 1969-70 and 1970-71 specifically included

amounts for computing .- if operating costs against which

these grants are, in a sense;, measured, do not include

ik
von;114t.trial costs relat

may appear disproportionately his
r . %

f

0 o computers, tt-fit. grants

.

Accordingly, whether or not charging..i5a'r* computer
-servr

ices 4is adopted as apoli.cy at a university in Ontario
a ri. P

23 -
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r.

I

.
owning a computing facility,:, depreciation seem to

be necessary. If the University 'does .charge forthese
services, itwould appear ,be both necessary and

desirable.
.o

5.5 USEFUL LIFE OF THE, UIPMENT

'computer.manufact rer' will offer: a component or

for purcNse at a price '.equal to the pretent value of
expected future net rental charges, calculated by using

I.- ,

a discount rate appropriate for .,the risk -involved..
.gisk for the manufacturer, dependent on market

considerations such as obsolescence through technol-
ogical advances,and..dompetition with and from other

, .

manufacturers. Thus a company whose intention is ,to
0 0'

capture a lateger segmel)t of the market through rapid-

technological advance's may .e)cpect to obsolete its ow`h

equipment. ear13,,r%than a manufact 7rer which is not sp

s

system'

,motivattd..4 "

The ratio, of 'PQrchase/Rent can be considered an approx-
imationimation Of the manufacturer's estimate (3.-5.' the economic,

t!
life of tthe system4

. - .

..
.

c-;,'43n. gen'eral; this may be expected. to ;be

--
:::

a .? ' tilsefirr lifb of the system.gio the user.
R.

\

0)

t c

less thean'the?



,Sharpe (1), indic'ates that for 483 types of computing

deyicesin7ioduction in 1967 the Pu chase/Rent ratio
. /

was 44.2.

.4%

For tree of the manufacturers the ratios were

CDC 40.1 .

IBM 46.0

Burroughs 49.7

r

_ -
To illustrate the significance of the Purchase/Rent

ratio for the useful life .of the.equipment, let, us.

assume that a manufacturer has established a Pufchase/'

Rent ratio of 48 and a required rate of return of ten
,

percent per annum.

The monthlyrent fisprejs related to the purchase-price

as folloWs

R :=1C+ rCfl
where R is monthly rent, C is the purchase price,' m 'is the

anticipated life, r is the rate of return per annum, and

C/2 is the average amount of capital tied up.

For C/R = 48, arid r 10%,'S'Olving for m gives an anticipated

-life Of 60 months.
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6. A COMPhEHENtIVE ACCOUNTING PROCEDURE

In the analysis of costing for large capitalitems, the

.task.fo;ce'ericountered.two probl.ems.'

I

First, the cost of capital used in the purchase of a

computer system is dependent on the way in which the

IcaRital s provided. For example, the capital may come

- ffom government grants, 'savings in operating expenditures.
4 1

e or bank loan.

Sec04d,. the estimate of the' useful life of equipment ....

. .

appears to be a subjective judgement, and to use an-

arbitrary figure somewhere between four and ten yea0

will not give a Aound basis for calculating costs over a
,

,

period of a yea

The accounting procedure presented in this section.avoid

'these problems and provides a framework for reporting

accurately on costs and the surplus/deficit picture of a

computing centre over the lifetime of the equipment:

It should be noted that the prOcedure is general, in the

sense that it also holds far universities Whose computer

equipments is leased.
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It is proposed that the computing centre ccoupts be

divided into two acqounts (Figu're

Capital Operating
Surplus - SurplUs

CAPITAL
DIVISION .

mputed

rent

OPERATING
DIVISION

DeOre- ,Interest Rent
ciat,ion Paid Paid

Operating'
Costs

Revenues

1
'S Figure 6-1: Capital andOpena ting Accoupts'

of Computing Centre

6.1 OPERATING ACCOUNT

FirSt, en operating Account which will reflect the

6

s

surplus or deficit of 'h hypothetical operating division
A

of the computing centre.. This opOrb.ting division. can be

thought of as gaining revenues from the sale of computing

services, and having expehditures in the form of. operatin

costs and the payment of an'flimPuted rent" for the

computing equipment. Such payment, is made to the other

hypothetical division of the computing centre.

CAPITAL ACCOUNT

Second, a capital account which' w;11 reflect the surplus

or, deficit of a second hypothetical division of the

4'4

\

4.



..

computing centre.. This capital division can be thought

of. as purchasing and renting equipment, gainiygrevenues

froth the rental of, the equipment to the .operating diyjsion,

and incurring costs related to depreciation and. interest:

6.3, IMPUTED RENT

It is proposed that as a measure of imputed, rent we take

the manufacturer's pure rent figure, net' of discount,

but including taxes, if any. Further imputed rent

includes actual rental paid for leased equipment.

In the case of purchased equipment, imputed rent is the

amount the manufacturer would have charged, if known,

or an amount calculated by management when the manufac-

turer's figure is unknown.

6.4 DEPRECIWIION

The capital division may be thought to he.re.a depreciation

schedule which is more or lesshan that implied in tPe

imputed rent. Thus if in the judgement of management the

equipment has an economic life in excess of that implied

in the imputed rent, and if this judgement is substantiated

by performance, there will be'a saving in depreciation.,

28 -
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'6.5 THE ACCOUNTING PROCEDURE

Qasesi on the above hypotheses

hold:

. .6.5:1 Operating Statement

the following relations

ReVenues - Operating Costs - Imputed:Rent = Operating

Surplus

In terms of figure 6-1, this sta es that the flow into the

Ope2ating Division equals the flow out.

'.6.5.2 Capital Statement

Imputed Rent - Depreciation - Interest Paid - Rent Paid

= Capital Surplus

i.e. flow in equals flow out for Capital Division.

6.5.3 Total Suri5lus

Total Surplus '4 Operating Surplus + Capital Surplus

Total Surplus = Revenups - Operating Costs - Depreciation

- Interest paid .- Rent paid

* 6.5.4 -Capital Surplus.

Capital Surplus =Interest saving 4 Depreciation saving

+ Tax saving

- 29-
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This equation has not been %illustrated. Its purpose is

to explain that a capital surplus may occur because the

interest" rate which the Capital Division must pay for
)

capital and thd'idepreciation rate which it chodses for

the/equipment are not necessarily' the same as the manu-

facturer's. ,Furthdcmore the manufacturer may be liable

for taxes whicheare not applied to a UniNzersity. rA.
,

unlikely that the axact breakdown of the capital surplus,
, .

among these sources could be obtained in fact. '

6.6 IMPLICATIONS FOR PRICING
J

Looking ahead to the chapter orr.Pricing, as a consequence

of this method of accounting, there are two distinct

. alternatives for pricing.

6.6.1. Zero Operating Surplus

In this case, the total surplus is, equal to the capital

surplus. This means that the capital cdsts of the

existing equipment are recovered, and, depending on how

accurate the depreciation schedule is, the accumulated

capital surplus may be used for expanSion or to retire

obsolete,equipment.

6.6.2. Zero Total Surplus

Here, there is an operating deficit, which, is offset by

an equal capital surplus..

7 30 -.
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The Task Force recommends that 'a charging policy should
)

have as one of its objectives the accumulation of

capital surpluses, gpecifical3.1r, that the operating

surplus should be zero.

6.7 A SAMPLE APPLICATION OF THE PROCEDURE
4'

To illustrate the accounting procedure deicribed above,

we shall assume that a university has a computer instal-

dation which consists of eqUipment purchaged at'a price
,

of one million dollars and equipment rented at one

hundred thousand dollars per annum'.

Further, operating costs ,pre assumed to be four hundred

.thousand dollars per annum, and that the initial capital

($1,000,000) for the purchase was raised as follows:

five hundred thousand dollars by.means of a grant from

`-government sources, and a bank loan of five hundred

thousand dollars.at an interest rate of ten percent per

annum.

The university is assumed to have adopted a depreciion

schedule of one hundred and fifty thousand dollarAper
4

annum, which corresponds to a write-off period of
-

approximately seven years.

31 -
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t

Assuming that thePurchase/mOnthly rent ratio is forty

)eight, the annual:imputed rent for the pu ased equip-
,

-mens.two hundred and fifty thousand dollars.

-)ipplying the, relationships in section 6.5, figure 6172

illustrates the procedure for this example.

t
*Capital
SCirplus Operating

$50K

CAPITAL

imputed
reqt

$350K

t..

OPERATING
DIVISION .

1
Depre= Interest 'Rent Operating e .Revenues
ciation Paid Paid Costs
$150K $50K $100K $400K

Figure 6 -2: Sample Application
of)Accountidg Procedure

4

For zero-operating surplus, annual revenues -will be the

sum of,the operating costs and the imputed rent,

- $750,000.

If the depreciation schedule of $150,000 per annum is

e

correct, and the equipment is-used for seven years, the

total surplus over this period is $350,000. This is

the saving arising from the decision to purchase rather

than lease..

- 32
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For tero total surplus., annual revenues will be the sum.

of the operating costs, depvciation,,interest paid and

A
rent paid, i.e. $700,000, corresponding to an annual

operating deficit of $50,000.

r
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4 7.

7.1?

"It

PRICING OF COMPUTING SERVICES
,

PURPOSES , ,

1
.

The purposes of a pricing policyare defined as follows'

Recovery of Costs

COintro/ of Demand

Smobthing of Peak Loads

Provide Reflection of the

SerVices

4

Relative

.

Costs of Differeilt4

4,

7.2 PRICING MECHANISMS AND THEIR RELATIONSHIP TO PURPOSES
/

It isimportant-to recognize that there are two domains

in which a pricing mechanism must operate with respect

. to Control of Demand.

7.2.1 When capacity exceeds, demand, it may be legitimate to

have a pricing mechanism, which will encourage the

purchase of,the output, so that demand increases and

capacity is hot wasted. Purchasers df services provided,

in this domain, must know that the price for the.ServiceS

reflects the fact of ,temporary excess capacity, and

should not expect' the price foi thosefservices to remain'

the same, when capacity is exceededby demand. S.

'
. /

7.2.1 When demand exceeds capacity, a pricing mechanism may he
4.

.

used to allocate'icomputing resources. .

.
, \
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7.2.3 With regard to reflection of the relative costs of
different services, a pricing mechariism-may

serve to educate the user

respond to a user' s. needs for priority.

respond to ar user's needs fOr special eciiii.pment or:

software

`reflect the cost to .the user of services
be provided'by outside suppliers

which could

permit recovery of funds from granting 'agencies .

1"

7.3 DEMAND' AND CAPACITX-

.It is. probable that during the long term operation of a

computihg centre, capacity can be increased in a manner
ti

t

. -which .is not strictlyckiscontinuous, because of additions
such. as core and _peripherals.

. For the purpose of this analysis; it ,is assumed that
discontinuities do exist when a computing centre upgrades

. to new.eciuipment. This "step function" is illustrated in
figure 7-1.

The demand curve i,s assumed to be a continuously increasing

function of time, which crosses thecapacity curve after a
., ? 4".-time Ti. .,.



ee.

Output
'A

T1

c

t .

c.
> Time'

T1 +T2r

Figure 7-1: Capacity' and DeMand,

- 36
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.

. S.

The period T2 is the time duri,Ag- wh.ich the i
V

the on-campus -facility does not meet the demand Exoss

demand can be met throu0 the use. of lout Ode facili t jot; .

. 4.-

1T.

4 0

,1
7.3.1 Useful Life

..$1
.\

The useful liff:the system is Ti + T2.
. .

,
.

.

I

. ,

f . . s

Aftei this period, it is -assumed, for" simplickty, that
.

the .system with capacity Co replaced sys.iem with

capacity C1.

While the actual useful life of. a system is raifficluit7to

estpolisti in dvancee it appears that it is of the order

f 50 or 60 months.

7.3.2 When on-campus Capacity is Inadequate
. /

When demand exceeds capacity, i.e. for Tl.< t < Ti* + T2

the.rice for output pcpyided by the systercwith capacity
.

Co should be approximately equal to, but not substantially

below market, price.

Market price is .the price at which the same amount and

kind of output can be purchased of f-campus .

.- 37
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It "should be noted that a...university which accepts the
at.

idea\of maintaining ,a cohesive user community may adopt

a policy of purchasing.c4f:7C"ampus computing,at market

price-through its domputingservic organization tnd

selling this output at a discount to members of 6e

user community. This would have the effect-Of keeping

the_ .users in a commilnity,Such a policylwontd-----
A.

mean a subsidy -to 'users of the off - campus facility which

could come about by charging somewhat more than cost for

existing on-campus services.

7,.3.3 Recovery of Cost
.41

.During the lifetime of the machine, i.e. for 0 < t < T1 + T2

the output required, i.e. demand d, is sold at a price,

Pt, which recovers at least the cost of the capacity pro-
.

vided during the interval T1 + T2.

7.3.4 Revenue

The revenue from output required and paid for by the)user

is,the product of the output required and the unit price

of output. The output required is -.based on the user's

value judgement*.

0

7.3.5 The unit price, Pt, okoutput at time t may be determined.

19as follows:

38 -



= Total, Cost +,Required Surplus

providedthat:Ft is approximately equal to market price

for.

where

1 < T1 + T2. (see 7.3.2)

Ti is the time at. which demandjs,equal to supply.

bt is the output required at time't

co is the total useful capacity .of the system.dur-ing the

pe'kioa T1 + T2. Note that Co may be set at less than the_

maximum capacity, in order to facilitate the purpose of
. .,

.

,smOothing pdak load's or offering the required turnaround.
,

7.4' ALTERNATIVE PRICING SCHEMES

Five-of the main types-of-O'ricing-,scheme as described

in (2)-are reviewed in. this section.in relation to how

they meet the purposes of pricing.

Single Price Scheme

Every completed job is priced at the same rate.

Variable Price Scheme.

Price's change based on time of day, week, month or

year

Multiple Input Queue

Pricet are dependeht on which.queue the job is placed

in In advanced schemes, the user may buy a,position

in the queue he selects.

39
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f

1 .
#

, 1
.

Perfect Market Schemes (T .4/tonnement Market)

.

PriceS
/-)

.determinedetermined by auction among the users
\

the beginning of a time period.

Right of Access Scheme
O

Users purchase rights of acce to,a service which

perishes on a cyclic 'basis (e.g.. every week) . Prior-

ies at any time in the cycle are based on the

relative proportions of actual usage to purchased

rights of access.

Table 7-1 summarizes the relationship of these schemes

to the purpges of pricing:

e:fr

7.5 PRICING BY SERVICE

In-the.report by Leppik (3), a case is made for the

pricing of.each computer service individually.. The Task

Force is in general agreement with this approach, but

cautions that the price for a particular Service may not

relate to the cost of,providing that 'service. (see

paragraph 3.1 re 'utility ,sand ,subsidy of low demand

services) '

There are services, provided (e.g. Watfor), for which,

accurate cost figures can be obtained, but there are

-_ 40 -
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other services where aCcurate costing is beyond the

precision of available /means of measurement.
r

Thus, what is costed, shbuld be measurable and should

be worth measuring.

Going further into the question of "Pricing by Service",

it is felt that the price for a particular service need
/.

not necessarily recover the cost for that service. Cost

recovery should be based on revenues accruing from all

of the charging mechanisms. The price for a given

Service may serve to control demand`, possibly by'creating

a dethand through low prices or inhibiting demand through

high prices. Further, the price for a given service may

be established with a view to smoothing of peak loads.

7.6 $1.1BSII5IES

wl

The university community establishes priorities which are

reflected in policies and budgets. 'Computing in.univer-

sities, for many years, has been funded by means of

central grants to the computing centres.

It is the view of the, Task Forc
le that such funding consti-

.

tutes a priority"judgement by university management.

r

- 42 -
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Management may, in the interests of the community as a

whole, wish to make or influence such judgements. An

element of subsidy gives them this power.

All such subsidies or grants should be identified

explicitly, irrespective.of the way ,in which they 'are

distributed, either to a central facility or to an

individual user.
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8. BUDGETING

Budgeting is the'means by which the university's

resources are allOcated to all of the departments of

the university. Some of these resources aFe used to

provide computing services and result in the expenditure

of funds in su2port of the computing facility. It is

.felt that an item for computing should appear on ddpart-

mentalbudgets. Theseifunas should be "tied" in the

sense that they cannot be sperit on anything except com-

puting.

"Vied" funds may be of two "tied-local" and

"tied-global". "Tied-local" funds are funds which can

only be used to purchase services from the on-campus

computer facility. "Tied - global" funds may be spent at

the service' agency of the users choice. This could be

the computing centre or an off-campus service bureau.

"Tied" funds should be distinguished from "discretionary

funds in that discretillary funds gan.be spent on things
4e

other than computin

The Task Force considers that the use of discretionary

, funds. will almost ce tainly result .in a deficit budget

1

for.the computing centre, and should be discouraged, at

this time.
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Table 8-1 and Figure 8-1 illu'strate some budgeting alter-

natives. It is noted that'because of probable
r-uneven

expenditure of "tied-local" funds over a period Of one

year, a budget deficit may occur inthe computing centre,

unless an expiry control mechanism is adopted which

accounts for the perishable nature of computer time.

The Task Force favours the gradual introduction of "tied-

local" funds, subject to the' expiry control referred to

above.

Further,.it appears reasonable that eventually the

buying power of the users shOul&be the dominant factor

in the economic system of computing serVices'. Thus. the

"tied-local" funds should exceed substantially the

centrally provided computing centre, budget as in cases

7 and 8 of Table 8-1.

To facilitate long run adjustment of the computing centre

tolthe demand of. the users, budgets for computing centres

should-be carried over from year to year. This will

allo1.4 deficits to be balanced against surpluses and

permit adjustment of equipment and support staff in_

response to user needs.

-

t.
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With regard to "tied-global" funds, the Task Force

agrees that.these will be necessary to meet the needs

of some users: The policy question of how the expen-

diture of these funds is controlled must, be addressed

by each university.
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9. INTER-UNIVERSITY SALES a
, .

In response to the directive from CPUO, the Task-Force

recommends that universities with temporary excess

capacity in computing services should be encouraged to

sell tO.Universities who.hretemporakily short of these

services.

9.1 .PURCHASE OF SERVICES FROM ANOTHER UNIVERSITY

.A university should recognize that there is a policy

decisiOn which must be made: "Who controls external

purchase'S?" The Task,Force suggests that in addressing

this.question,.the university should' concern itself with

its.view,of a "user community" and what communal laws

should be established to maintain this community as an

entity, while giving the individual user some'freedom of

choice.

The Task Force agree that, as a bare minimum, purchases

of services from other universities should be reported,

as a matter of courtesy, to the computing centre.

It appeared to the Task Force that if the university

supports the idea of a viable user community, then the

controlor co-ordination of external purchases should be

in the hands of the computing centre.
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9.2 'COMPUTER CO-pRDINATION GROUP INVOLVEMENT

J 1

The Task Force recommends that, in\order to ast the

CCG in its work in identifying the long term needs of

the 'universities, details of interNniversity trade should

-be furnished to -the CCG.

. ..

:

#, #

9.3 'PRICES,

Priceq.ear computing service's should be at least as great

(

4 V 1

das therxosts for the services computed .on the basis. of
C:,

the chart of accounts outlined in Appendix 2.

It is recommended that the indiredt costs be estimated

on the basis of being approximately 5% of the direct
.

costs.

9.4 CENTRAL GRANTS AND SUBSIDIES

All central grants should be idenkified.

The Tiek Force recommends that all central grants to

computing centres (e.g. from the operating, grant oE the

university, or the NAC computing centre grant) be

excluded in inter-universitf.pricing.
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10. RECOMMENDATIONS

The Task Force on Computer Checging recommends

1. That the universities adopt a full costing procedure

to identify clearly the cost of providing computing

services.
,.

2. That-the universities'implement
.

the Chart of

Accounts given in Appendix 2 as a basis, fOr their

accounting bf costs.

3. That the univers3Ities

assets in the cost of

include depreciation

computing.

of capital

4. That the universities adopt chfirging policies which

provide for the accumulation of capital surpluses, and

make the operating surplus zero.. (See 6.6.1)

5. That the universities adopt pricing schemes; which

recover the full cost- of all of 'the services.

6. That the universities..identify all subsidies and

grants for computing services.

. That .the universitiesestablish budget line items

for computing in departmental budgets,

8. That the universities do not use "discretionary".

funding as a basis for financing computing facilities.

(See Chapter 8)
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9. That the universities adopt a staged introduCtion.

of "tied-local" futds in departmental, .budgets.

Thb eventual goal should be that these fUnds exceed

substantially the centrally provided computing

centre budget. '

10. That the universities permit the budgets for com-

puting centres to be carried over from year to year,

to allow adjustment to the user needs.

11. That universities with.temporary excess capacity in

computing services be encouraged to sell to univer-,-

,§ities who are temporarily short of .these services.
1.

12, That, the co-ordination of'all' external purchases be

in the hands of the computing Centres.

13. That the Computer Co-ordination. Group be furnished

with details of inter-university trade in computing

services.

14. That' the prices 'for inter-university trade in com-

putirig services be at leastas great as the costs

for the
, services computed on the Chart of, Accounts

04

in Appendix 2.

15.i That the indirect cost component'of inter-university'

prices be taken as 5%,of the, direct costs.,

16. That all central grants' to computing centres b

excluded in inter-university pricing.
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17.' That the Computer Co-ordination Group be directed to .

. undertake a followup study on the application of the

principles in this report i _the Ontario universities.
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APPENDIX 2

CHART OF ACCOUNTS FOR A COMPUTING. COST CENTRE

The chart of accounts given below provides a basis for the defini-

tion of cogs within the computing cost centre. The cost elements

are direct costs except where indiFated.

COST ELEMENTS WITHIN A OOMPUTING.COST CENTRE.

Salaries

Management

Operations

Input/Output and .Quality Control

Data Preparation

Systems Softwaie Development

Systems Software Maintenance ,

Applications Development (possibly indirect)

Applications Maintenance (possibly indirect)

Applications Production (indirect)

Hardware Development

Hardware Maintenance

User ServiCes (liaison, training, Consulting, seminars)

Secretarial , \



Benefits

Pension

Life. Insurance

TerM Disability
' I

Health Insurance.

Equipment

'Computing Equipment

'Main frame

Peripherals - on line

(cape drives, disc drives, drums,'data cells, printers,

readers, punches)

Peripherals - off line

(plotters, A/D converters, graphics)

Communications (possibly indirect)

Data Preparation (poSsibly indirect).-

Site Equipment

(temperature recorders, tape racks, card cabinets, etc.)

Office Equipment

Other

; .Software

Operating Systems

Compileis and Assemblers (possibly indirect)

Utility programs

Applications (possibly indirect)

ti
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Supplies

Books and periodicals

Technical Literature

Office Supplies

Data Processing Supplies

Maintenance parts

Utilities -

Maintenande (indirect)

Heat (indirect)

Air Conditioning (possibly indirect)

Electricity (indirect)

Water (indirect)

Gas (indirect)

Telephone (voice) (pAsibly indirect)

J Services

Printing (posdibly indirect)

Renovations (p4sibly indirect)

Communications (Data) (possibly indirect)

Professional Fees

Administrative Overhead ( indirect)

Financial

Insurance (indirect)

Space (indirect)

Inteiest charges
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Other

Travel

Relocation Costs

Business Expenses

Advertising' (possibly indirect)

Contingency
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