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INTRODUCTION

Opcerating grants to provincially assisted universities, beginning

:'; with the 1967-68 academic year, are based on a formula devised jointly

[ . " -
e by sub-committees of the Commiltee on Um'.\'cr sity Aifairs and the Commii('cc:
e _ ]

Yoo of ]-’rcmdcnts.( ) Thc scheme is based on a system of weights assigned {o

various calegorics of student enrolment ranging from a basc unit of weight

onc to a weight of six for advanced Ph. . students. Students in all years of

general arts and general science are given a weight of one unit and other
courses and graduate work are scaled to reflect the relalive costs involved
in the whole spectrum of university teaching tasks.

It was agrceed that there was merit in the carly i_ntroducti.o;x of &

l\/\ : formu]a scheme while at the same time it was recognized that modifications
4
("% . would likely occur as experience was gained in the first few years. Of

-Ontario's fourteen universities, cight were considered to be sufficiently

established to "go on standard formula" ('1‘01'0111'0,__ Western, Waterloo,

.
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(1) Report to the Commitiee on University Affairs, a Formula for
Operating Grants to Provincially Assisted Universities in Ontario
submiticd by the Sub-Commitiee on Finance of the Committee on
University Affaivs, 1966, (D, 'F. Wright, Chairman).
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Qucml‘é. Oftawa, McMns’i‘cr. Carlcton, Windsor), while six were judged
{o-be in an emerpgent status requiring {inancial consideration b'cycmd the
v . standard formula (Brock, Trent, Lakechcad, Laurentian, Ym'lc; Guel ph).
Sczirbofough and Erindale, while part of the Univer sity of Toronto, are
“considered emerging components of established institutions.
In the report on the stzmdzu'dformu]a_it was recognized Y, ., . .
) that the same formula camnot be used both for emergent universitics and
' cs‘tnblishc(vl institutions. There is probably no substitute for subjective
decision-making, within a limited time, until 2 new university's special
nceds are rédﬁccd to a point where the institution can 'go on standard
formula', It'must be born in mind, however, that the emergent situation
‘ ' '
cannot £0 on ,irfdcfinitcly. "
The present report is an attempt to sketch some guidelines for .

determining a "point of emergence' and to propose a grant formula which

might serve as a guide in establishing grants to emerging universitics.

THE EMERGENT STATE

While there has been general agreement with the concept that in
the founding ycarg of a university specihl financial considcerations are |
required, it has not been clear how to translate this qualitative judgment
into the quantitative realities of year-to-ycas opc-.ratiox.'u and forward planning.
It is recognized that the present standard formula and the value of the basic
income unit at any time ave meant to accommodate the "normal' expansion of
universities in their established programmes and, as well, to allow for the
generation of new di_recti_ons and specizl options within the general {framework
' . of existing studices, Howci'cr, even in established institutions on standard .
formula the introduction of new programmes of the scope of Law, Medicine,
Architecture, Library Science, Forestry, ctc., vould appear to require
special consideration, .

Some of the factors contributing to higher costs during emecergence
arc outlined below as a background o establishing a guideline "formula for

Aruitoxt provided by Eic:




emergence'’,

(a) The [vonnnl academic eoal and broad philosophy of cducation

{o be underin k(-n hy a new umvcr.,)ty arc perhaps the most important factors
to be considered in its founding yecars, "To define a "point of emergesice" in -
terms of enrolment scale or academic viability one nﬂust clmrac(c'x:i-/,c the
nature of the educational programme which is c:qmct(—d to emerge, c.g.
diversity of studies, honours programmes, professional sclmools,"g1'5<1\1a(.c
) . work, bpalt'crns of attendance.
' Not: unc.\:pc'ct'cdly,‘ new universities sense needs of f1 eshness of
app" oach, of academic innovation, of concern for student hfc and of sparkling .
? : . | ‘]ng,h ideals, A careful study of the financial implications of some of the
cducational goals must.be undertaken before an understanding can be reached
on financial support by government. Going "on standard formula" implics
that innovition in. the academic process is constrained within the limits of the
i basic unit grant, unless specific private support is available.
The calibre of the i.nitial staff in a new institution will d(:pcnd largely

on the academir uhiloso'pl)y expressed by the institution and its gencral prospcci

for development as a centre for serious and advanced study. The carly
introduction of graduatc work in at least a few ficlds thus becomes an essential
condition for rescarch-minded faculty members -- but it is a cosily undcrtal;in{;.
And yet, if graduate work is not begun for, say ten or fiftcen years, then its
iniroduction becomes, for academic rcasons, the more difficult at the later

time. <

(b) The student-facully ratio for an emerging institution is of

nccessity Jower than the ratio for established institutions, which is currenily
. about 12 - 15 in Ontario. Ratios of 8 -~ 10 must be expected in earlier years
. * for scveral rcasons: faculty members must devo.tc a good deal of time to
academic and general plzmning;. carly classcs are likely to be sn'w.ll, cven if
a new university spanning the normal range of arts and science subjects in
about 12 - 15 disciplines can begin with 500 - 600 first-ycar students. Indeed,

one of the costliest procedures, in terms of per gludent ‘operaling costs, for

- . . . )
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starting a university is to begin with only about 100 students, To "lwgin with
a small class" in makeshift quartérs, while 'sntisfying the desire to get under-
'\‘vay, builds into the cnsuing cost pattern a considcra'\'ﬂ.(z burden for scveral
years., H;)\'.'cvcr, the carcful planning and dcevelopment which this makes
passible may result in importaﬁt cconomics in both capital and operating
costs in the future. | |

| The cost per faculty member, including benefits, immediate suppoa.'t
staff, ctc., is approximately $15,000 per annum as outlined in U)(: modecl
attached as Exhibit 1 to this report. Thus at a student-facully ratio of 10
vth}}c "professorial" cost per student is §1, 500 and with only general arts and -

science students this is also the cost per unit, XEven at a ratio of 15 the cost

per student, or per unit, is $1,000 regardless of the size of the enrolment

in general arts and science.

(c) Library resources arc items of expendifure now universally

included in operating grants under the present formula. Recent reports,

c. g. "Spinke" report, have commented on the urgent need in Ontario univer-
sitics generally to build up libruryvl*xoldings to adequate levels as quickly as
posssiblc.. The necessary cxpcndihu-cbn library books, and the attendant
processing costs of approximately cqual amoh;)t, places alarge burden ‘on
"per-student costs in the carly years. Thus an institution acquiring about
25,000 to 30,000 books per year at a cost of say $250,000 jlus an equal
proccss.h;g cost of $250,000 will have to spend $1, 000 per student at an

cnrolmcnf of 500 students, and cven at 2, 000 students the cost wopld be

$250 per student or per unit.

(d)  Scientific eauipment for on-going teaching purposes has recently

been designated 'by the Province as an operating cost. In the past, Ontario
“universities lmv;: acquired cquipment from capital, operating, and rescarch
funds qﬁd it is therefore difficult {o arrive at historical standards for the
purchase of new cquipment by emerging institutions.

Assuming, however, that cquipment costs might approximate library

book purchases, an expendifure of $250,000 per year might be considercd

4
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rcasonabllc.' At enrolments of 500 and ‘2; 000 siudents this resulis in cos'.t.s‘
of $500 and €125 per siudent or per unit.

(c)  Administration and Flant Maintenance: Administrative costs -

~in the carly years of development form a sig'nific:mt percentage of total costs.
It is usually desirable to hirc a nucleus of senior administrative personnel

at the outsct as a base for futarc growth. The younger unjversity must carry
out the samec administrative functions as the more advanced and "dcp:u-tmcﬁls"
arc usually required for President, Vice-President, Comptroller, chistr:ﬁ.
Stu(‘icnt Affairs, Pcrsonncl, Placement, Development, Public Relations, .('lc.

* Plant maintenance costs will vary markedly from year to yvcar-
depending on the extent to which construction is completed for future develop-
ment: The acquisition of basic mairienance cquipment,‘v the development of
an Engincer's Department, Campus Plaiining, Ground Maintenance and
Scecurity Staff arc as essential to the emerging institution as the emerged.

In the carly ycars of development thesc costs may run as high as |
30% of total costs and will gradually decrcasc a_is enrolment riscs. Bascd on :
previous da‘ta, ccsts 1;('.1' student c‘)‘r per unit range from §1, 200 for 500 students
to $800 for 2,000 students,

(£) A summary of these costs at 1967-68 dollm"é is sct out below
basecd on general arts an('i science enrolments of 500 (at a sﬂxdcnl.-faculty
ratio of 10) and 2,000 (at a student-faculty ratio of 12) students respectively:

«

_ Enrolment
Total Cost per Student 500 2,000
Profcssorini - - ) . 1,500 _1' 250
Library o 1,000 250
-Equipmcnt e - 500 125
Administration 506 ‘ 350

Plant Maintenance 700 450
| ' " $4,200 $2,425




Q

ERIC

Aruitoxt provided by Eic:

NDISCUSSION

Thus the emergent state of new institutions or indced of new major

programmes in established institutions can be analyzed in terms of some of

the major components of their operating costs and a relati onship derived

which can rationalize the cost of emergence.

Each of the cmcrgcﬁt universities; Drock, Trent, JLakchead.
Laurcutian, Y ork, und Guelph, as well as Terento's Scarborough and
Erindale Colleges apreed to submit for purposes of analysis within the sub-
committee, details of operating cxpenditurcs as submitted on page 1 of UA 4
forms for the ycaré 1966-67 and their projections for 1967-68, as well as
enrolment data and student-faculty ratios. The major cost components derived
above have been c‘om:_t'ructcd from an analysis of these {i {;\11‘_&5.

In the earlier é(‘ngcs of the sub-committee's discussions the question

was raised as to whether a mathematical formula approach was possible for

the emergent institutions or whether individual year-by-yvear presentations
5 Y

and judgments were required.

The presently eamergent universitics do indeed differ nmrkcdl&n
Brock and Trent are completely new universities béginning with the basic
range of undergraduate studies in arts and science which for general coherence
requires t;:aching in about fiftcen to f\%ﬂty subjects. Scarborough and Erindale
are Colleges of the University of Toronto and can depend on the resources and
established prestige of the parent instifution as well as on the obvious capacity
of such a system to shape the growth rate curve ceffectively. Lakchead, quite
remotely located from the major centres of Ontario's population, began as a
technical college and \.\'311 expericnce a different kind and rate of growth than
might be possible in the deep south'. Laur entian is a bilingual university
planning t.o operate in several locations. Guelph, while one of the oldest
institutions in the Province, has recently been transformed into a more general
campus with emergent components -- and furthermore, an experiment in

"tri-mestex! operation is underway. York, already a {wo-campus institution,

6
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is faced with n rapid c>:;$:msion programme with a high growth urntc and plans
to enter a wide \"m'i.(‘.ty of studies. These and oth.ur factors wil) prob:ibly
)'cquirc,'inw the foresceable future, spcc'ial financial consideration. N
~ Amid such wide diversity, it is possible that eight differ ent detailed

formulafions for cmergence will be the only solution.  However, cven as

the standard formula encomvuasses a wide diversity of cost ratios in o standard

weiphting system it was hoped that a2 reasonably simple and universally

ERIC

applicable forrhula could be devised as a guideline to emcr_non.t:e.

| After a preat deal of discussion and analysis it was agrceed that, to
provide reasonable financial constraints on emerging institutions, to scck a
"point of émcrgcncc“ beyond which standard conditions will apply, and to
provide a basc for futlure planning, the construction of a simple formula as a
guidc—td' emergence would serve a useful purpose. -A base would therceby be
established for (:ét:i:nmatin{; total financial implications for t];c Province and
cach universily conld then plan its programme acéordingly.

It is conceivable that special circumstances which reflect a desirable

diversity among institutions will on occasion result in requests for special

‘consideration. Thosc nceds cannot be rigorously formulated a priori and some

flexibility must be retained in the shaping of young universities. As institutions
“"emerge" and becorne larger and morc complex such flexibility can become )
internalized -- but in early stages of development internal degrees of freedom.
arc too few and rcasoned judgment must play an essential role.

" A quantitative formulation to be uscd as a guide for {inancing
institutions during emergence has been developed and is attached to this report.

It is based on twe scparate analyses: (a) the construction of hypothetical models

at various sizes of institution using "recasonable" expenditures for the major

.. components, at 1967-68 costs; (b) the projection of actual historical data for

the emerging institutions. Thesc analyses should emable an under standing to

be reached far at lcast the coming three years.




CONCIUSIONS

The fundamental presupposition in our congideration has been that R
Ont.ar‘io's system of higher cducation should strive to retain its traditions

of high quality and build strong academic centres, well prepared for the
cxpéctcd tripling of university enrolment in the next fiftcen years, The
proesent ](':\'.P;‘ of grndua{'c enrolincnt, about' 10, 000, is expected to reach

about 30,000 by 1980. Sccond-rate institutions will not be able to effect the

nccessary transformation in the coming decade.

1, (a) Under the present standard formula the emergent slate of a
university of recasonably good acadcemic quality in arts and
science disciplines may be expected to last until the number
of basic income units equals at llc.".st 4,000 and possibly
‘5,000 « 6,000 depending on complesity.

(h) | S_hould a univdrsity remain below about 4,000 units or as
other s.p_c_cial conditions warrant then ia,supplcmcntary grant
beyond the standard formula is required indcefinitely if a geod
standard is to be maintained. .

2. . The unexpectedly high "emergence point', in 1 (a) above, reflects

the restraint imposcd by the low value ($1, 320) of the basic unit for

1967-68, even though it may be an appr opriath basc for calculations

involving the prcsently emerged universities, whoise avc'{'agc ratio of

Basic Income Units pe1" student is 1. 75 and hence receive an average

operating income of $2, 310 per student.

3. The total cost of cmcrgcnéc for a ncw unﬁmrsii:y, beyond that allowed

. “under the present standard formula will depend on the rate of growth,
»ul as a rough estimate a total of about $10 million over a period of

8 - 12 years appears to be required.

4, Emergent components of established universitics, e.g. Law, Dentistry

8
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Mecedicine, Library Science, Architecture, or special arts and
“gcience campuses such as Erindale, Scarborough or Wellington
College, could be tr caf.cd under the gcncrzﬂ forimula proposed in
this report. It wduld be necessary, however, to determine for

cach instance and within the specific context an appropriate

emergence point for each of such components.

The co-effecients in the proposed formula for cincr{;cncc arc
to a large extent detexrmined by the weighting scheme and basic unit
valuc of the standard foriula. A review of the emergence formula ’

As required should any changes in the standard formula occur.

RECOMMENDATIONS

The sub-committee reccommends:
X, That a formula for emergence to be used as a guideline as defined

el . .
in this report be approved in princinle by the Commitice of Presidents.

2. “That the sub-committice on Formula Financing undertake joint dis-
- . ' cussjons with the appropriate sub-committee of the Commiitee on

University Affairs and determine a final formulation acceptable to
both the Committec of Presidents and the Committce on University

Affairs,

&

* Sce pages 15-3, E-4, E-5.

-~

Sub-Conumnitice on the Wnancine of Emergent Universities:

T. L. Batke (Waterloo) - Chairman C. Nurmi (Laurentian)
J. B. Leishman (Trent) - Sceretary B. Parkes (Y ork)
* G, O.- B. Davies (Brock) D. Jean (Laurcentian) - Visitor
J. B. Millvard (Guelph) E. H. Sharpc (Guelph) - Visitor
) D. W. Morgan (L.akchcad) G. Thompson (Lakehcead) - Visitor
R. A. Nairn (Brock) B. Dansen (Toronto) - Visitor

¥  Itis with regret that we must record the untimely death of Dean Davics
on March 10, 1967. Me coniributed greatly to the Sub-Commitlee's
discussion at its carlicr mectings and he himself displayed the intellectual
qualitics so vital to aftract in cinerging uwniversitics.’




EXWINIT 1: A GUIDELINI FO WWULA FOR FINANGING

IMERGENT UNIVERSITIES

(A) PRINCIPLES . . : -1

(B) PROPOSED FORMULA

- ALGERRAIC -3
. - GRATHICAL E -4
- TABULAR . - E-5

(C) HYPOTHETICAL MODEL AS A

FORMUILA BASIS E-8

) (D) HISTORICAL-MATHIEMATICAL

ANALYSIS AND COMPARISON E - 17




O

ERIC

Aruitoxt provided by Eic:

(1) PRINCITPLES

The following principles were used in arriving at a

wentitative fornulation of 2 simple method of financing emergent
q ] N £

1.

Sdnatitutions,

B v A A——.® & o s e s e dieem e § e B

The basic oncrafine income for emergent universitics, or
agreed upon components of universities, should be related

fo the scale of development as measured by basic income

“anits, (), rather than to a time scale of 2 certain number

of years.

The point of emercence, (]3)\;, at which the standard formula

beging to apply Lo an institution should be defined in terms of

a number of basic income units appropriate to the range of |

studics or programmes under consideration. A valuce of

(]3)>’ = 4000 is used in the formula presented here as a
reasonable minimum for arts and science studics,

The concept of "allowed prant units, (A) is introduced as a

means of calculating the operating income for emergent
institutions, in place of (B) for the emerged institutions.

The pr 0po.%cd 1'()1'6‘1\11&, t.hcn, cstablishes a quantitative
relationship belween (A) and (B).

'I‘hc'ma-ihcmutic:tl form of the proposcd formula for ermergence,

and values of the cocefficients, were arrived at undor the

11 .
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following considerations: (a) a simple rclationslfip.is
dcsirablc rather than an claborate cqu'éxtion with a dozcn
or more parameters attenmting to define cach. clement of
cost; (b) historical data on the cvolution of young insti(.utioﬁs
were used to determine the range of major cost components;

(¢c) a cost-sfudy model for academic and cconomic viabilily

was used to cnable some "anchor points' of the formula to

be evaluated,

While some further analysis is requir cd, it is
possible that the same type of formula may be applicable

to emerpent componenis of universities, whether or not the

university is considered emerged or emergent at any time.
Agrcement would have to be reached that a proposed
devcelopment ought to be so defined,. and, that an appropriate

value of the emergence point, within the specific context,

can be arrived at. Such individual judgment is desirable so

& .
long as a suitable analysis forms the {framework of discussion.

-~




(B) PROTOSED FORMULA

(A) = Allowed Graent Units
) (1) = Basic Income Units as Calculated by Standard
‘ Formula
(B)'. = Basic Income Units at Point of Emergence to
) - A Standard Formula
FOR ESTABLISHED UNIVERSITIES OR PROGRAMMES (A = B)
f © (Basic Operating Incomne) = (Basic Income Unité) x (Unit Value)
« (13) »x (U)
FOR EMERGENT UNIVERSITIES OR PROGRAMMIES (A > B)
(Basic Operating Income) = (Allowed Grant Units) x (Unit Valuc)
v : = (A) x (U)

(A) = £(B)
PHASE 1 = By 2 m) where 0< (¢ P
| - . ~

(B) + (DB) . (B
Where

PHASE 2 (A) = 5 i

Z(3) € (B)y

AFTER EMERGENCE  (A) = (B)  Where (B) ) (B)y

NOTEY: (B)\: To be determined for individual cases

(U) = Basic Unit Value, $1220 for 1957-68
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TABLE 1 - FORMULA VALUES FCR (B)_ = 4000

~ea— ——
pe——

® (A) (1) .
o ‘ .(B) cquivalent’

"Allowed"
Allowed Grant Unit Value
Basic Inc, Units Unitls Rafio 1967 (%)
200 900 4., 50 5,940
400 1300 3.25 4,290
600 1700 2.83 3,736 |
‘ 800 2100 2.63 . 3,472
1000 - 1/4 (B),, 2500 2. 50 3, 300
1200 2600 2,16 2,851
1400 2700 1.93 " 2,548
00 2800 1.75 2,310
1800 2900 .61 2,125
2000 - 1/2 (B), 3000 : 1.‘50 1,980
2500 3250 1. 30 1,716
3000 - 3500 16 1, 531
3500 3750 o 1,07 - 1,412
.. 4000 - (B), 4000 1.00 1,320

.15




ey -

/ : 6.2 - (0/&7 PARISON O SIOPONED) IOt

Y (oxmf-//r GRArG 5,71_1,47@,\/

C — Graygr Airowares For /967-€8

<1
- - X — Kequesrs fee /76768

O — /904~(7 Dara Ar #irso paw chor

€N
0 . -
L . CP) 1507 -
<L BR 89:
Lo I
N TRENT 760
Laied, 194y
LRORE N 748/
SCaR . 1737
LFCnyes. ZOO )




-7

/C;(v 3 - (Z‘v-’ulv:!-t?(‘f-ov Or Fsrascrsned Awd

EMERGEwr (A2Tr FOTroMS

/54
14
/3 1
]
2y
—~
g e
S
1 Jo -
an
N2
4
&
Q .
7 }(:”’ S ToRorTo
' 3
Yy ¥ (23,006
A B
1 .
| g
571¢ oY
S |82
Iy 1 N
L (\ .




(c)

- 8.

MODEL FOR AN UNDERGRADUATIYE ARTS AND SCIENCE

UNIVERSITY OF 2000 sTUDE~NTS

Since there exist, especially in the United States,
liberal arts and science colleges of enrolment ranging from about
1200 to 2500 students, and many of them of excellent quality, it
cin be reasonably assumed that a college or small university of

1500 - 2000 enrolment is academically viable, That is to say the

cm;trul academic disciplines can be explored and the number of
Jacully members available in any one arca is such that a reasonable
range of specialization is possible and a sound context for study
can exist, The best of such colleges have good librar"ics, well
cquippcd.luboralorics and a student-facully riafio of about 8 - 10,
Some determined selectivity in arcas of spccial emphasis is
requirced or c}sc costs would become p;'o).)ibitivc, and enrolment,
by sheer academic momentum, wonld risc to the inevitable level
of a fully developed graduate school,

The model to be developed here is of more modest

concept. Thus it may be assumed that a student-facalty ratio of

about 14 - 16 is possible at an enrolment of 2000, e¢ven f]mough at

500 - 1000 students a ratio of 10 is desirable, especially in a state

of moderately rapid growth, 1t may furthermore be assumed that

a basic Library of, say,. 150, 000 volumes is available and .lhat it

will grow at the rate of 25, 000 - 30, 000 volumecs i)cr ycar in a

18
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period when enrolment grows at about 200 - 400 students per year.

General administrative costs are rising because of the increasing

burdens of our developing "communications culture" -- endless studics,
analyscs, reports, briefs, conferences, and mectings appear to be
required, s well as "social services", ranging {rom student aid
zxc'lmi.nis:ralio.n, physical and mental health and counselling problems to

"sit-ins' and "be-ins' on university government and related problems.

JIn @ new university mechanization and computerization for all manner

of information storage and transfer, while rcquil"c-.d for conformity to
province-wide "systems', is of necessity at a less~than-optimal
cc;)nomic scale, All of these activities are probably worthy -- but
costly,

The fo?lowing simple cost modc‘} is based on currcent costs
at average provinciil levels, The concept of devising « mo.dc] arosc with
the asswmption that an enrolment of 1500 - 2000 students in general arts

and science could produce a viable scale at which the transition {o

"standard formula" was possible, As will be shown however," the

conclusion is rcached that although an institution may be academically

-~

viable, cconomic viability at $1,320 per basic income unit is unlike ly for

an institution of 2,000 students unless a drastic change in the quality of the

academic process occurs,

It is difficull to escape a sccond conclusion: that the presently

used standard formula, giving a weighting of one to general arts and science

students, while possibly applicable to these coursces as they arce carried
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on in the context of a large and complex university, is not applicable

even at apparently academically viable institutions that concentrate

their offorts on these studics, as younger institutions are likely to do.
The following assumptions are used in arriving at the
per-student or per-unit costs for a developed aris and scicnce
'instilution with an enrolment of 2, 000 students:
1. ACADEMIC DEPARTNMIENTS (15)
English Economics Mathematics
History Political Scicnce Physics
Philosophy Psychology Chemistry
Classics Sociology _ Biology
French
- German
Spanish .
2, ENROLMENT DISTRIBUTION
: Hon, Hon,
: Gen, Arts Sc.
(3) Yecar 1 750 " 600 75 75
: Year 11 600 480 60 60
Year 111 550 450 50 - 50
Year 1V 100 - 50 50
2000 1530 470 (23, 5%)
(ii) Yecar 800
Ycar 11 . 625
Ycar 111 575 . «
2000 :

Note: If enrolment of 2000 is all peneral studies as in (ii)
ihcu (B) = 2000 ;'if some honours wor.k is in progress

as in (i) then (B) = 2240,

<0
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3. PROFESSORIAL, COST (Including Benefits and Services)

Average Salary _ $12,000
Benefits (7 1/2%) 900
Clerical (1in 7) . ‘ 550
Technicians (1 in 10) o 550
Clerical-Technical Benefits 70
Travel 100
Sabbatical Allowance (5%) 600
Dean's Office ($40,000/133 Fac,) 300

$15,070 = | $15,000 |-

45 STUNDENT-FACULTY RAYTIO - COST
. No. Faculty Cost Per - §15, 000
' S/F Ratio Per 2000 Students Student S/¥ Ratio
- 8 250 $1875
10 200 . 1500
12 166 1250
14 143 : 1071
. . 15 133 1000
16 125 936
18 111 ] ' 833
20 ’ 100 _ ' 750
24 _ 83 625
5. LIBRARY COSTS
. - Assumec at 2,000 enroliment a library of 150,000 vols, exists

[N

- _Assume library additions at 25, 000'- 30,000 vols, per year
Book Costs = $250,000 (approx.)

Libr, Staff Cost =$250,000 (approx.)
$500, 000

' Per-Student Cost - [ $250

21
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6.  EQUIPMENT - TEACHING & RESEARCH
- Assume cqual to library book costs

o o Per-Student Cost = I $125 l

7. ADMINISTRATIVE AND PLANT MAINTENANCY COSTS

The sum of these costs, and including the costs of
, . Registrar's Office, etc.,, which was not considerced above,

was arrived at from available data for emergent universitics

and some established universities. IFor an institution of

2,000 students a | cost per student of 5;6()0] is justifiable,

(d) DISCUSSION ' |
Thus without any more dctailed analysis than shown here, it

is possible to arrive at a per-student cost for a 2, 000-student

university doing only arts and scicnce undergraduate work,

possible with some honours courses, and assumed to have

respectable academic standards, at a 15/1 student-facully ratio,

Total Cost Per Student:

Professorial Cost $1,000
Library Cost ' © 250
Equipment.Cost : 125
Adm, & Plant Maintenance 600

[1,975]
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1f al) of the 2,000 students were enrolled in general arts and science T

the standard formula would yield, for 1967-68 a per-student income

of $1,320. The presently proposed formula would yield an income

———

.

of $1,980 (i.c. 1.5 x $1230 ) and mcct what is considered here as a

y rcasenable per-student cost.

This analysis forms the basis of determining one of the .

)
"theoretical” points on the araph of the proposed formula,
The result, i.e. that 2,000 slud'cnts/ and rcasonable ﬂ_&{_(_:}_ﬁ_y_
1 ﬁ_;_x_l_)ﬂ_i_i_x'docs not allow cconomic viability \'.-it.]x respect 1o the current
}

basic unit value of $1,320, Jeads naturally to the question: "At what

stapge does an institution rcach a point of emergence to standard

formula?"

(a) i we assume that the institution grows to 4,000 students

in general arts and scicence, then we find that it is still

\]

impossible to po on standard formula while retaining a 15:1 student-

faculty ratio and c¢xpending no more on library, cquipment, and

administration than at the 2, 000 student level,

. Thus:
Professorial Cost $1, 000
Library . 125)
Equipment 65
) Adm,. & Plant Maintenance 300

: E - [$1.490]

* Note: The $300 figure above is probably unrcalistcally low.
These costs are simply onc-half the costs used for

2,000 students,

ERIC . R '
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(b) It is much more reasonable (g as.«:um.;: that bsr the
tirme an institution Yeaches ap enrolment beyond 2, 000 i will have
began to do feme honours work ang begin some gradual.c vork
at the Masqey's level, Thus one may :1ssl;mc that at 3,200
students, the standard formula would Benerate, s:iy, 4,000
basic income units (i, e, 1,25 basic income units per full-time

students),

Thus:

Professoria) Cost (at 15:1) $1,000
Library 155
LEquipment 75
Adm, & Plang Maintenance . 420

In this model the p_cr-sl_g_g]__c_nl cost 55_5;],650 :ug_r;l the per -tludont

income under the standard formuia 1!3 ilso $), 650 (.'-1 1320 x 1,25)

s = 3 .ro.r'- . L Y e > 3 - K 'IA... " 19 ye & al,
and thus a pos 3ible emc) fenee point at 4, 0po Units is arrived aq
It must be noted however that the pc1-‘~(udcnl expenditures are

5till low ij companson to the 1equn ¢ments for healthy develop-

Simi]in'ly, another “"theoreticaln point, at 1, 000 fludents,
. \*

may be calculated,
Thus;
Professorial Cosy (at 9:1) : $1,666
Librayy : . 500
Eqguipment ’ 250
Adm, & Plant M:zintcnzmcc 900

[§3,3106

2
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The proposed formula would yield a pre-student income of

$3, 300 (1,320 x 2.5) for this scale. Obviiasly in this range

the individual institutions would differ greatly, c.g. their
rate of growth and student "mix" may be such that special

conditions arisc,

1t is instructive to examine the range of constraints

imposed by a $1,320 unit value for an institution of 2, 000

students in general) arts and science.  In the following examples

emergence at 2,000 is asswmed:

. A B
S/T Ratio > [11.306)
Professorial Cost 1320 750
Library - 120

. Equipment - 50
Adm, & Plant Maintenance L= 400

1320 1320

C

625

T 245
50
400
1320

Modcl "A" represents a university, with a good student-

facully ratio, stripped to the barest minimum -- students and

faculty méoting on logs in an open field. Models "B and "C"

illustrate that a student-facully ratio of 20-24 would be required

to maintain a minimal expenditure on library, and general

adminis{ration,

Obvicusly there are many possible modifications --

for example, '"cheaper" average facully could be used by depending

more heavily on junior lecturers.
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" The crucial point is that, with ;:Llclx 'mc‘agru resources,
a sig;nific.unt university centre is not li!:ciy to develop, ‘This is of
| course a conceivable position to maintain, 1 is true. that a

.
.

- “collepge" cou]d be on standard formula at 1,000 or 2, 000 units

but it would inevitably become characterized as a kind of Ysenior
high éc)xool" and indeed . .ight serve a useful function, The general
éucslion of whether Ontario should consciously develop such

; . institutions is of course valid one and should clecarly be scttled.
Thi::.issue was not considered to be within the terms of reference
of the sub-committee ( c¢f. p. 3, “"The general academic goal .. .").
We have attc':mptcd to provide a formula for ihc emergence of

significant centres of learuing,

WA e providsa vy eric [
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(D) HISTORICAL-MATHIEMATICAL ANALY SIS AND COMPARISON ‘ :

This scclion scts forth the mathematical and statistical analysis
underlying the development of a formula for financing emexging
universities. Analysis of historical data for development of

corryelation and regression coefficients is considercd first followed

by the rationale for building the formula. | .

Historicel Analysis

The first phasc of historical analysis was to collect comparative
statistics of government grants to selected new Ontario universities

and subjcct these data to correlation ané regression anélysis. The
data for this phase o£ the analysis were taken from information
furnished as support. material for a presentation by Scarborough
Collcge to the Committec on University Affairs-in support of their
request for operating funds for 1967-68.  Table 2 presents the data
that were extracted from this support material. The government
grants shown as (Y) in the last column of Table 2 were adjusted by a
factor of 7% to 1966-67 dollars.

The cpefficicnt_pf corrclation Qas computcd'to be O.QGVindicating
high positive correlation between numbers of students and adjusted
government grants.. Next, a least squares best-fit line for the data
was constructed as the cguation : .

Y =a+bx

Wﬁcre

Y = Adjusted government grant '
~a = Value of the Y intercept wvhen X equal zero
b = Slope of the line

X = Rumbey of studénts- 2??
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TABLY 2
' Adjusted
N Students Government Graos
University Year of Operation () (YY)
Brock 1 (64-65) 124 439,000
2 (65-66) 361 730,000
3 (66-67) 533 558,000
~Trent 1 . (64-065) 102 518,000
2 (65-66) 85 743,000
3 (66-67) 515 1,455,000
York 1 - (60-61) 73 - 423,006
2 | (61-62) 216 625,000
3 (62-62) 305 1,036,000
Scarboro 2 (66--67) 502 1,607,000
3 (67-68)

2,306,000°

* Estimated Valuces

-
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The values of the parameters of the least squares best-fit line

were computed yicelding

Y = $201,730 + $2,000(X) )

A standaxrd crror of estimate, Oy was computed to be $§190,000.

Tablo' 3

University Students Grantea Permisisible Rence

A : 0 $ 292,000 ..+ $380,000

=+

380,000

. B 500 1,292,000

1+

c 2,000 4,292,000 380,000

Table 3 shows how the calculation of grants might work if the

historical pattern were considered acceptable fér future épplicatiét.
Threce h;pothctical universities are shown in separatce stages of growi’
fromlo to 2000 students. Al§o shown is a poséiblc range set at 2s
limits. This range could be considered as &n adjustment zone for
grant escalation or dcschlatibn basecd on factors péculiar to the
university. We do not recommend this as a method buf it is prescnte
. herc simply to report an cafly phase of the analysis. Also, it is
of some value for cstablishing a nominal value for a "set-up" cost c-

a hew university. LT .

. =




Aruitoxt provided by Eic:

ERIC

The sccond phasce of the historical analysis was concerned with
rcelating incone (and cost) per jncémc unit to the nmuber of incene
ﬁnits. In the Ontario standard formula, one income unit is equivalent
to onc general arts or gencral scicnece studont. At‘thc other
extrenme is the Ph.D. stuéent vho fcprcsonts 6 income units. There -
are other weights which apply to courses taken by students falling
within these two extremes. Thus, the number of income units accruing

to a university depends on weighted student enrolment,

The standard formula applies to mature wniversities which have

upwards of 1.5 income units per student. Universities having less

than this ratio will f£ind it difficult to develop dcadcmically,

‘maintain guality and mect costs when supported only by standard
8| b 17 Y

formula grants and the carlicr the uwniversity is in this development

stage, the more difficult it will be forx it to operate on standard

formula. Thus, it appears that a formula for a devcloping university

-should provide for high support at inception with support per inconic.

unit decreasing until at some point in time and in weighted

enrolment the university "emerges" and :oes on standard formula.

Historical data were analysed to test this hypothesis. Data
were taken from published information on grants to universities in
1966-67, UA3 forms submitted by all universities for reporting

1966-67 cnrolment information and actual cost per unit -information

furnished by emcrging universitices,
Figurc 4 contains the cooxdinates of income units and inconme

per unit on arithmetic scale peper with a best-fit line drawn through

the scatter of plots. Also shown on Figure 4 is tabular information

.30
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used to derive the scattergram (2nd and 3rd columns). The {fourth

) - . ) * . .
column (ratio of income unit to the basic unit value) was derived by
dividing cach inceme per unit value by the reported value of the

. basic unit foxr 1866-67 ($1151). HNext, cost pcr unit values supplicd

by ‘emerging universities (Toronto also included for compuarison)
were compared to income per unit values to derive the last column - )
a measurc of cost recoverced by basic operating income. All values

are approximate with calculations macde by slide rule.

A best-fit linc was constructed on log-log paper. The concept
of the improvement curve applies here, so a least-squares line of

.regression of the form

Y = ax—b
. was calculated to be (in log form)
R , Aoy incone per unit = §.195~0.2821(Log income units)

. with a corrclation coefficient of -0.87.

While the analysis showed the improvement curve to be applicable,
. the inclusion of mature‘univcrsity data introduced some bias;
For the next analysis,'1966~67 income per unit data for ohly thc
seven emerging univcrsitiés (Trent, Scarborough, B{ock, Lakehead,
Laurentian, York, Guelph) were regresscd on corresponding numbcers of
ihcomc units on log-log paper to yield Figure 5. Leaving out thc
data from mature universities causes d stcépening 6f the slope of
) the cﬁrvé (as it should) and there is some improvement in thc
correlation cocfficient to -.91. The values for the paramcters
log a and b, become respectivci§, 4.4487 and -0.36. This analysis

is meaningful because it shows the cmerging university income-per-unit

.. 32
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g

" line approaching the basic unit value line at a decreasing rate until
Pl C J

it crossces over at about 7000 units.

Dealing with constant dollars only, it is permissible to partition

the incoire unit value into standard unit value and development unit
1

value and thence to the associated income values for various numboers

of income units. Table 4 shows this partitioning process for a

hypothetical university "emerging" at 5000 income units. For this
hypothetical univcrsity we have arbitrarily placed the cemergence
point at 5000. Obviously it could be set at any number desired.
Also, we have changed the slope slightly to provide more income carly

in the growth period.

The formula for the plan of Table 4 .is

log ¥ = 4,765 ~ 0.46(log ) : .

Now, it is useful to graph the essential clements of this data
to show peaking of the developrment line and ultimate convexrgence of
this development line and the standard line.

Figuré 6 is a graph of the data from columns'(l), (5) and (7)

of Table-4.

_Developaent. of the Formula

Figurc 1 and Table ! on pages E-4 and E-5 respectively are draphic
and tabular representations dﬁ the formula which approximates the
theoretically derived plan of Table 4 . The formula features two
components - a basic component which applies to all universities

(the standard formula) and a development component which applics
_ i - } PY
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only Lo cmerging universitics., The basic component is represented

to unity; that is
Y = X
and

(n) = (B)

The, development: component is composed of two curves

by a straight line extending from zero outward with a slope cqgual
DY - 3 s I 1

cach having a

diffcrent slope.  The basic formula for the curves of Phases 1 and

is Y = a + bx

For a plan with Phase 2 terminating at 4000 wnits i.c.,

(B),, = 4000

(h)l’has;e 1= (B), + 2(B)

Set——

8
and
(A)Phase 2 = (B)y + (B) .
2 2
= (B), + (B)
2

Figure 7 was forxned by applying a basic unit value of $11i50 to

the formula of Table 1 and superimposing the result on the curve of

Figure 6.

In interpreting this it might be inferred that the formula is

-slightly more generous than the theoretical standard up to about

1800 units and progressively less gencrous from that point forwaxrd,

e

Of course this results from forcing emergence at 4000 units.

Changing the slope to reflect an emergence at 5000 units would causc

the two standards to boe guite similar.

-
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