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o * _ABSTRACT

: ¢ <
Tl\ls tl)esls seeks to exolci'n surpluses of higher degree holders in Cooodo by
: e*oTlnlng_ rhe relotior\ships _betweedgrdduate"educcflon ‘and rhe\lobour market. The
literature ‘on"shorroges and surpluses ir\ tabour markets is re;/iewed and some recent
~ qndlyses'o_f;rlwe s'iruofl'orl /in l'he early 1970',: are discussed.” Avvoilable data on -rhe

: -lolyour market for higher degree holders in Canada are reviewed and a test for
9

~5urplus is applled The results confirm that surpluses of new docforofe and master's.
3}

' degree holders had emerged in-Canada by 1972, There have been episodes of

surplus ond shorfoge at:least since 1910 in Conada -An aggregate producflon
e N *

fromework is used to organize the available data on h:gher educohon in Canada.

' Groduote» students, teaching staff and c0pirol'ore postulated to be substitutable net
g o .

inputs in producing educational resources as measured by undergraduate enrolment.

This analysis suggests that, over time, more of these inputs have been used fo

service each undergraduate. Governments accounted for more than 70% of -
universlfy operot_ing revenues by 1970, Groduate sfudenf’s have been'reCeiving

payments from umversmes whlch exceed cll buf the foregone income costs oF
~attending. I"r ls su’ggesf‘ed that these paym‘enfs' are f_c(’:for rewards, A shorr run model
of the relationships between the market for new doctorates and the market for

. . S o . . . . ' o -

~ graduate students is constructed. The behaviour of universities is assumed to be

motivated by a desire to maximize their ou-fpuf:of"se\l'-olarly're'seorghrfrom residual

Cen
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resources after meé\tiné educational requirements. The motivation of universities
3 :

is related fo'mcrkef\qdiusfmenf speeds as well astos «uctural parameters.
Depending upon fhe\;igns of the partial derivatives of the exc&dﬁmcnds with
— ' ~
respect to real grqduc\fe stipends and real salaries of new doctorates the model
approaches equilibriur\w directly or through a series of damped cycles. Damped ,
) ? - R _—
cycles associated with lless than instantaneous 'Gvdiustmehf speeds are capabye of

~providing a rationalization of events. Inflexible adjustment can also explain the

observed situation.
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'INTRODUCTION

The Problem

| tis now'la common observafion that som‘efime in the late 1960's and
early l970‘ , job- seeklng higher degree holders in Canada began to flncl; that

not all of them could get rhe jobs they had expected to get. Those holdlng
degrees in some subjects may have discovered their predicament before others',
but very few have escaped it entirely, o ‘ o ‘ v
a Several arguments have been.advanced to explair} how this situation
has been brought about by the behoviour of one or the other of the following-
the students, who ore;supposed to have unreasonable expectations;-the unov,gr- /
sity faculties, who are supposed to traig too norrowly and build: emplres, ,_,’,// |
industry ; which is supposed to hire too few Ph.D.'s; and socrefy, whrch is '
.supposed ro entice students into advanoed study and then reiect thena : Tliese
villains are aided and abetted by the government whrch is either gurlty of
trylng to solve a short run problem by long run polle or vice versa,

There have also been several arfempfs to collect. relevant dota whereby _

. N
Mol gravity of the problem mlght be assessed 2 These' atfemp_ts .have__,’ in

ge\neral, failed to provrd,e an analytical framework in Whl.ch the elements of

5ee Mar|a|eena Repo, I'm a Ph D, ll\Who needs fhe Ph, D (Toronto:
-University of Taronto' Graduate Students'. Union, 1970), and Ontario Counkcil
- on Graduate Studies, Survey. of Employment of Ontarro Ph,D, Gradugtes:
196469, Toronto: Ontario Council on Groduate Sfudres (mrmeographed) for
some remarkable contrcdrchons. . ) .

2Of these the work b\Fronk Kelly, Prospects l’or SCIenhsts and ‘
Engineers in Canada, Background study -for the Science Council of Canada,. . -

- Special Study No.. 20, March, 1971 (OttGWa lnformatron Canado, 1971),

sfands out.




G\

the problem might be organized and their connections studied ..'3 Perhppsvthe mosf_
obvion symptom of the lack of any ‘complete‘anolyticol framework is the dis- ‘
ogréemeﬁt on the scale of the problem, For instance, some discussants deme
temporary post-doctoral fellowships as employl;neh_t and exclude these from their
measure of surplus. ‘Othets suggest that only university teaching is ade'q‘uof‘e N
employment and aimost anything else is part of:fh_e sﬁrplus, becausé’ all other
employment would otherwise be filled by Iggs qualifiéd'persor.mel.{Othérs hdvc’e ‘
denied the existenc'.e of a ‘prob.'len;,i‘ Ca”ihg it dn'oppqr'tuni‘ty.slb

It is therefore of importance. to ex.pbldjn,'vaf fhe outset, Wh)f such a .,
state of affairs can be édnsidgred imp.or‘ton»t,"' and in par.ticulor," ‘WEy c;'n géono-
'm.ist'vmighf consider it imf)ortant. | B
 The studies'mentioned above h\qve 'cor')ce‘r‘ned fhéﬂmsgl\)es wit’h the well
befng of s’rude'nfs., of un iversity.éommu‘ities,'and bf tBe'sciéntific aﬁd é_r_\gijneer-_'

ing commuriity in Canaday A common theme has been the fear that the _reAsg'urCes\‘, '

e

. devoted to higher education _Would'.bé feduted‘beqab§é education is fqil’j’r;‘g' to

produce the social qna ind’iyidudl benefi'ts’ Whi'évh‘iha\:{e, ~béen <‘::|‘o/imed':to flow .
from it, . ‘ o

. However, to consider only the well.being of a particulat group or - -

 B5ome discussion has proceeded along pl;:'li‘.’ﬁédl lines, but has concen=-,

“trated on either the irrationality of interference or the oppression of some group

by another. For example Repo suggests that. . ,."One cannot help but get the:

- -impression that theré'is a conspiracy of silence dmorigst the dgencies tnvolved
Lees’y in di_s_cugsjng'the,‘qck of information available tostudents. I'm a PhoD.:
Who Needs the Ph,D;, ? p,'2, B I

| "4Cc'>(hp.cr'_‘é for instance the dpproachg;"c‘)f;Repé, 1'm g Ph,D, , and the °

Or tario" Council on ‘Graduate Studies, Survey of Employment of Ontario Ph,D,

" Graduates: ]964—69, o

* FProceedings of the Senate Special Committee on Science Policy,

* "Reimarks of Dr, William George Schneider,”. 28th Parliament , Tst Session;,

Wednesday;, October 23, 1968, Proceedings, No. 3,-pp. 40-41, See also ' - -

- “George Lermer, "The Market for University Graduates in the 1970's", Waterldo.

‘Economic Series No, 47, Department of E conomics, U nivetsity'bf Waterloo, -~

- October 1971, mimeographed. . .. . . .- i

~.

. . . i - o . : . “



groups of individualsignores the implications for the community as a whole,
, ,

Surely society may ask that public expenditures bj/ mad;e accordin; to criteria
" which are consistently applied aeross all\ claims'on the national budget, Alll !
Canadtans suffer a net decline in welfare, if public resources are not allocated

s0 as to provnde the same or greater margmal socual beneflts than the marginal,

private benefit which ,would be torthcoming from those resources if allocated

by the prtvate indiyiduals. from whomethey were |evred In Canada, university”
departments have made resource: allocatron decrsnons with regard to staff’ng and

~_ graduate admissions subject to‘»competvltton Fr‘om stmllar‘ departmer)ts elsew_here

and to constraints imposed hy Provi'ncial go‘vernment‘s.‘ Their tundinglhas come

from Federal and Pl’ovmcml government sources.

Sy,

. The devotlon of large amounts of resources to the tmlnmg of specrallsts

. who either refuse to work in Canada or cannot be employed in Canada is llkely

to be f_olly.‘ Studentsln some fle,lds of'study are‘patd alloWanees whlch cover all
’ of.their‘dir.ectlc'osts while novinc'ome is-ayailable‘to stude'nts"‘in dl-tern’atlve flelds. -
An outstandmg example is the honours scrence graduate who is ehglble to enter
medtcme. Support for medlcal students is negllgtble compared to support for |
graduate stuclents in scuenCe. Simllarly professlons such as law < can. claim’ that

' student support for thelr students is .madequate vrs—a-vns tha.t ava‘llabl‘e -|n areas: - l
where eventual employment is far less certaln. E Some Unlversmes have patd |
’graduate students removal expenses or travel allowances qs well as stlpends for

the duratlon of thelr studtes. o = ' o

“ ngher degree holders who dlscover that they cannot be employed in’

- therr fneld of chotce canﬂt least b e sald to suffer unnecessary anxlety tf such a- ‘

E sltuatlon could be avotded ngher degree holders who already hold |obs may |
’also fear thot thelr real mconfes are threatened by new graduates desperately

)

: offermg the:r serv:ces dt lower money wage rates. The spectre of taxn-drwmg

. ,? L . . n



Ph.D.'s is both a waste of resources' and a threat to the security of employed

—

Ph.D. ‘s and those emphloyed with less e'ducctiondl qualit._icctien. _

Apart from the social and privdte ~prob|enis~which unemployed higher-
degree holders raise, a more fundamental questron arises, - Thqt is: Has the
present state of cffarrs onsen becuuse of the perturbotron '3f a system whrch\v:ll
restore itself to an equrllbrrum in which these various mdrvrduals will agam have '
tt\rr expectotlons met by events'> Or has the system itself been. chonged 50 that

V.
unless steps are now -taken,’ equl-hbrlum will not be restored wrthout.o substcntral

restructurih-g of the educational system?

| Aims of the Thesrs R
This thesrs is about equrlrbrlum or the lcck of it, in. oggregote ln the
_ market for higher degree holders in Canada, ' It rnvestlgotes the structure by -

: whrch the cumrent cllocatlon is brought about cnd the possrbrlrtres for future e

ad|ustment ln order to fulfrl thrs aim lt undertakes the followmg tasks R
To review crrtrtally the ovallable Irteroture qnolysmg qnd explalmng

shortcges and surpluses in Iabour markets ond o qpply it,. where possrble, to the .

oost

| Canqdlon cose, | o ;j
To revrew and consolldate ovorlqble Ganadlan data cmd fo: use them _

and’ other sour«:es to descrlbe and,opprarse the uggregate development of grqduate‘
R . - A . ) .- L . v ) { .
educatlon in Ccmada, S e e L ‘ o

To specrfy an adgregatwe shorf—run mrcro-economrc model oF the Lo

¢
Lo [}

- (.market for hrgher degree holders in Canada WIth specml reference to lts relotron—’;_'

..

. : '
- ‘.Shlp wrth graduate educatlon.~

- ot SR

To examme the dynamrc behavrour of thls model

. ‘'

chlly, in. vrew of the results obtamed a brlef drscussron of the |mp||-": |

- catrons for polrcy gnd for further study is undertaken. : S

Rd !

The chcpters follpw the order of presentotlon of these arms. 5
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. o CHAPTER 1

SHORTAGES AND SURPLUSES :

{

This chapler presents o review and criflque of the literature on‘shortages

and surpluses in labour. matkets, One of the models is applied to data on hlgher

”

- degree holders in Canada. S .

Models of "Surpluses" and "Shortages"

\

B

- Criteria, In dlscussmg models. of sur |usJ and shortage it is helpful to
R bear in mmd a number of criteria for a sarrsfacrory model An economrsf frrst
’of all, wishes to deal with an ec0nom|c shorfage or surplus thar is.a shortage'

i3

: _or 'surplus' defined for quanfmes demanded or supplred at a certaln prrce. Thus .

s an evaluahon of quanrmes desrred of produced as |udged by some pUbllC or
--prrvare goal such as need consrdered mdependent of prrce, is not an economic
| '_shorfage. A second criterion, proposed wrth a view 16 fhe currentlslluahon, is
that fhe model proposed be capable of producmg elther a shorfage or @ surplus
under some condrhons. ln an empmcal srudy, an importanr crrferton |s rhaf of
; 'operanonal usefulness: the moclel must provrde for measurement; ar least
f Hconceptually and rdeally be wrthm fhe scope of avallable dara. Thrs crrterlon
also involves- lhe requrrement for an operahonal defrnmon of rhe market. |
| A The requrremenf of operarlonal usefulness is a very srrmgent one. 'lt‘ ‘

="br|ngs ForWOrd the problem of a clear empmcal defmmon of the market. ln .

thls srudy rhe marker under consrderanon is the market for hrgher degree holders. o

- | Hrgher degree holders are producls of graduate sludy m umversmes. Whrle the

:'supply or producers srde of thls marker is made clear by the defrmrron lhe -"l
f,.demand sude cannor at the sanre hme be llmrted ro cerfcun surfable employers,

Smce bofh umversrhes and rax1cabscompames have from hme fo nme pald the

3 . sdlarres of hrgher degree holders borh must be consudered as members ol'“ the

N . . I ) P SR e T T el L e s
v 5 O TS O
. s o : A . . N P . . . i . N
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demand or purchosers side of the market for htgher degree holders. :- ‘

Thls raises the additional problem of defmmg a surplus orﬁtortage
in two stages ing well defmed market of a srngle occupatron and in the -
broader market of all occupatlons. | | )

In the market for hlgher degree holders, defmed to/ include oll possrble, '

: pursurts of hlgher degree. holders, mcludlng lersure no surplus can exist unless

generol unemployment prchllS. It is necessary. 1o ||mrt the range of pursurts or’ -

employers, in some way. This can be done by settmg some minimum acceptable .

income, and/or by specrfylng some other qualltatwe crlterlon whrch the pursuit

. lnvestment :

,must meet:. for example scnentnsts‘ shou ld be employed in scuentrfrc pursu its or

l'ugher degree holders should be in recerpt of i mcomes for current productlon. )

When as in this case, consnderable social resources have been devoted to the ,‘

'tra'lnmg and preparatlon of the mdﬁndual then the range of pursults constdered

desrrabl‘e is ltmrted to those whlch provrde for the effrcnency of the soc:al
. . ' , A J

Operatronalrsm also requrres that the model InCllcol'é how measured

surpluses or shortages can be reduced and mdy fherefore be mterpreted as: |

: requrrmg the mclusron of khe market od|ustment mechamsm under consrderotlon.f_,.b-

1

Thrs sectlon has specrfled some problems l"or whlch models of surplus -

and shortage should prowde tf they are to be useful as’ a means of analysmg

- the. problem ot hand, The resultmg crrterra may be summarlzed as. the propertles SE

- of a desrrable model for the current purposes. T‘nese propertles are thot the

' ‘,model be (l) economic, (2) capable of representrng shortage or surplus and e

o

-"'(3) oPeratlonal ST @ :

Some Models of 'Shortages o _ \. |

o "-‘)due to Blank and Stlgler and to Arrow and Capron. “ e

s m_w.w'

' There are two well known defmmons and explanotlohs of a. shortage

o



L penod may be chosen arbltrarlly, makmg any results SOmewhat 5uspect.5 )

Blank and Stigler's Model

David M, Blank and George J. Sngler state that a shortage " exrsrs

“when the number gf workers Gvailable (the supply) increases less rapidly than

the number demanded at the salarres pold in the recent Easf. Then salaries wrll

' rise, and achvmes which’ once were performed by (say) englneers*musf now be’

. ~

performed E;l a class of workers who are less well trained and. |ess expenswe. _ 1
There appears fo be some confus:on regardlng the use, of relativé or
2=
nomrnal wages in rhe Blank and Shgler defmmon. Donald E, Yett” appends

"to the Blank and Shgier defmmon the requuremenf that salarres rise "relahve to

fhose for ofher occupahons 3 and then devotes a Footnofe to pomtmg out that

.relaflve changes may be reversed dependmg upon the pnce elashcmes of the
‘_demand and supply functlons for the parhcular and the standard occupanons.4
B -Blank and Sngler apply therr defmmon usmg salanes relaflve to thase for ofher

»occupatrons. The deflnmqn mcludmg relanve salarles rmplles that the base A

R

The Blank and Stlgler deflmhon (as drshnct from thetr apphcahon)

defmes a cerfaln re[atlonshlp bet'ween successwe parhal equrllbnum posmons

ArTR

as ermgance of shorfage . Thrs relaflonshlp may be alfernahvely stated as

a’\v-.,

]Dawd M. Blank and George Sﬂgler, The Demand and Supply of

e '.-Sc1enflfrc Personnel Generdl Serres, o 62 (New York;. National Buregu of -
. . Economic Research Inc. , 1957, 'ps 24, .emphasis in original, Note that fhe
- well trained: and the less expenswe may nof always comcrde. BT

2Donald E. YeH "1‘he Chronlc 'Shortage bNurses A Pubhc Pohcy

' -'v‘-Drlemma" in Em:)lr|Co| Sfudres in Health Economics: Proceedings of the Second
.- Conference on the Economics of. Health ; ed, by-HerbertE Klarman with -
'assrsrance of Helen H JGSZI (Balhmore Johns Hopknns Press, T970) pp. 357 389

\

.n_-,‘

sSee Mary Jj:n Bowman', " Eddcahonal Shortage and’ Excess, " Canadlan .
d Polmcal T

Scnenqe XXIX No.4 p‘ 452

SRR t.Journal of Economlcs



'successiv§ equilibria occurlaf higher wages than those estcblisl'\ed by their p;e-;
decessor'. What relotio_nship would exisl ina l'sqrplbs"5

In Figure 1,1 consider the alternative locations of a new e'qullibriurh_
relativ;a' to the old'équilibrium at O lntelsééfiorl bf demand and supplyéchédules
at & salary Wl’\lCl’l is above.the recenl soldry level 1mp|4es posmve excess. demcnd
Intersechons below Tecent salcry levels mdncate negohve excess demond

A surplus -fherefore could be defmed as succ'esswe equ;llbna o,ccurring'
at declmlng woges. If woges are constant then the market i |s in ecQJxlll;num. . [
These three satuohons are mutuolly excluswe ond exhaust the cvcnlable all:arnc-

D4 .Sy
- . 4‘ »4 . 55 . ‘ . l A
Shortage. Y S
_ » .,
e rgte LB ON NN NS
e B Ny S / e / D
" '% \ 5 ‘Dj .
. —' : S _’ ’ ~ Iy
Surplus NS
S _D| .
- ;'.’ . ﬂ\ ’ . . ‘ ..‘- v . ‘,. '< ." N - ‘ R no A .
R ’ Employment >
Flg. l l Blcnk cnd Stlgler s model of shortage and surpllJS o
. nves. Thls defmmon can handle both surplus ond shortaQe S T e
L ca 4_"&’: j‘

It should be emphas:zed thof wafhout know ledge ‘of fhe demand’ gnd

supply funchons the qucnhtanve s:gnlﬂccn;e of a Blonk ond Shgler shorfage"I

il Y T

connot be eshmated Thelr defmmon |mpl|cnly ossumes that cll’ observed volues

SRS WA ‘] e

; of humbers ond sclones afe eqU|l|br1um values tckmg the camparahve sfahc vuew.‘ff'" o

. thaf oo, one ldnows only fhe l'llSl‘OIlCQll)’ recorded serles of mtersechén pomts of’i S
A S :

- . : 1
[ R : - . . v - L
P N ! |

o /v e Y

- [ . o



| the two (demandpn_d supply) curyes.~“6- It is suggested that the mar’ket adiustment
| _mechanism. implied in this definition adjusts price upwards in response .to positivé
‘excess demand. This instantaneous adjustment tails.to occur if the market is not
,/,free or if salarres are regulated, in which case non-eq'ui'librium values cou‘ld be

.’ observed

If shortages or. surp|uses are dr:iqurlrbnum situations then the test

rs

suggested by | Blank and Strgler can still be applied provrded an addmonal premlse

\rs aCCepted Thrs premnse states that relatrve wages rise lf and anly if excess o

s

‘demand is’ posmve and fall |f and only if excess demand is negatrve. _ Blank and -

| Strgler state

A second meaning of shortage is that the quantity of the labor services
in question that is demy nded%s greater than the-quantity supphed at the
_prevailing wage, Insuch a circumstance the wage. normally rises,

causing the quantity demanded to shrink and the quantity supplied to

. expand, The shortage vanishes as soon as the market can ad|ust to the

. excess demand, : c .

.

" The second sentence contams the premrse.

- The defrnmon of shortage used by Blank and Stlgler does hot explarn
the exrstence of pos:trve excess demand at tuling prices - rt re|ects the possrbrl-
vrty of observmg such a srtuatron ln a free market - and mstead suggests that

shortages aré ex ante phenomena whrch would appear were the auctioneer to

ask for brds at the |ast prevarlmg equilrbrrum prrce and are mdlcated ex E tby

| :the new equrlrbrrum occurrrng at hrgher prlces than the/last. If § is, open to questlon |

8 S

whether thrs can serrously be consrdered a. shortage r although the deflnltlon does e

e

.illead to an analysrs of the determlnants of supply and demand

'

) ‘6Bﬂl.,anvk an’d ,.St_igl_er','iT'he_-‘Dem'a'nd and Suppb' of\Sc.ient"l‘fic Pé‘r}scsnn_el - L |

Tiid.p. 2% Bbig, p, 2, S

N

. ‘:,/)‘

L



It is worth noting in passing that in monolp'sonistic and oligopsonistie
“labour markets shortages in the labour market will be reported af equrlnbrlum as
long as the supplyoflabour is upward sloplng.9 These employers are willing to
employ more Iabour provided the marglnal cost of additional labour is_lower than
at presents They want a r'nore‘el.aslic supply curve of.labour‘and may report
vacancies in an".aftempt to achieve this, either‘b'y wi'dening the ‘sources of
appllcants or by obtaining the co-operaflon of tramlng institutions and- govern-
ment, 10 This rjnakes dlfflcult dlrect measurement of shortages due to disequilibrium
’ in these markefs. o ' . ._ | R
Yett also crmcnzes the Blank and Stigler defmmon for amblgulty in the
short run’, I n Yett 5. rermmology lhe short run' is a perlod foo short for ad|ust-
ments to. the @utput of training msmutlons. At thls pornt Yett follows¢he argu-
mehf suggested by W Lee Hansen. 12 A short-run rise in wages in a parhcular
' ‘occupahon will be followed in the long-run'by @ fall in wages when the trammg |

msmunon s change in output reaches the market, Thus a long-run shortage can’

consist of a short-run shortage! followed by a short-run surplus . l’f should not

hove changed and wh:ch shorf—-run equrllbrla are. compared Thls argument is

| deplcred in Frgure 1 2 shown c\m the followmg page.

9G C. Archrbald -"The Factor Gap and the Level of Wages, - -
‘ Economrc Reécord XXX (November, 1954), pp 188-189,. '

oJohn G. "lyers, “Yob Vacancies i in the Firm and the Labor Markef"
~ Studies in Business and Economics No,, 109_ (New_ York.,N_ahonal Industrial .
} Conf'erence Board 1969), p. 18 R e l P

H

Yetf, ',The Chromc shortage of Nurses, p. 364

2W Lee Hansen, f‘ 'Shorfages and Invesfmenf in; Health Manpower",‘ '

= i The Economics of.Health and Medical Care  ed. by S J. Axelrad (Ann -

k.'Arbor Unl\/ersny of MlChlan Press, 1964), p. 80

" be surprlsmg thqt comparahve statics results should depend upon whlch paramefers .

10



]
: - . Da ) __—
Wages or y | - \7_'/5‘&24 /Ssaz_
Rate of (2 - ' : L _swe
Return to ' ol . 1o _— : '
Training o \ . ‘ . A
1 _ :
—
g s
— ‘ / |
- : : , : : :
: AR N D2,
5, » o
. Seru Emp\ajmem+
A ¢ o 3 .

Fig. 1.2 Short- and long~run shortages

Training for a higher degree takes an obse‘(vable' time period. Du‘ring
this period,an application of the Blank and Stigler definition will iden'}fify MQ' .

, shor’r -run equrhbrlc a short—run Blank and Sngler shorfcge fo”owed by a

A
surplus . TheSe are shown in Figure 1,2 as follows, 'A '
I " From eqUIllbrlum at 1 demand;sh'iffs to D2 and a short=run sh“ertcge AB
o . is reported, Equnhbrtum is at 2 in the shorf-run. ” -
- Output from frcmlng mshtuhons reoches the market shlfnng supply to
" SSR2 Equullbrlum is at 3 i ln the Iong run. A short-run surplus CD is
B ';»reported : o S ‘; S | . | |
- - AB appears as a shorfoge in the |ong run, Iookmg bcck from 3 to I, . ‘; e
Hc:nsen]3 suggesfed that the analysns be conducfed usmg mfernal rates L é
’of refurn to, g;eduate educcmon mstead of wages. The mternal rafe of return o
' to graduafe educcmon is that dlscount rate whlch equates the present value of L
'the mcreqse ln fu’rure lncome due fo graduqte educahon to the Presenf volue of o = : .

‘L;‘// , R
,fhe for‘_. gOne mcome tramlng and other costs of graduafe educahon. The




Cv

student is presumed to have a criterion rate of return by which to decide about

proceeding with study,

" Hansen's infroduction of rates-of-return ‘does more than make/the
analysis more general, [t brmgs into consideration a telfare crlterlon;for 'surplus'
and shortage « Thus we may separate 'short-run Blank and Stigler shortages or
surpluses' by the criterion of their occurrence at rates-of-return above or belew-
some‘privafe or social criter‘ion rate-oferefurn, Thus 'sh_orfages'éo'ccurring at
rafes of return too Iaw'f'o induce 'long-run' respanSe, and 'surpluses' oceurring
" af rates-of-return not low: enough to induce 'long-run' response would appear to
have. impliaaﬂons or. unaer- or over—invesf'ment in fraining; .

It has been shown’ rhat there is a bias in this approach to the Ameasure- '

ment of sh‘ortages.]4 Llndsay has pointed out tha’r the individual obtalns h|s

return on education in the Form of mcreased agds. This results in.  the. cost of

' worklnghme‘ 'and his

|e|sure rising, whtch leads the |nd|V|dua| fo(o;l:us’r

e e obtains doe/s not give

leisure time, For the mdtvndual fhe income
an unbiased measure of the i mcrease in his we]i belng. . urthermore thls is s0

whefher or not the income measure is sfandardlzed at worklng times from before

\ .
or affer ‘the recenpf of educcmon. Unamblguous measures are suggesfed whrch,

-require the use of workmg imes to srandard|ze income mcreases. Both these :
measures use conservahvely brased mdlcafors so fhaf it is possuble that nerther‘ _

a surplus nor a. shortage would be mdlcated when the market was not at equnll-

~br|um.“ R S . |

|
P

The fundamen‘ral weakness of all these all’ernahves is lnherenf in the
| ; O )

' mode of analysls used Comparanve stcmcs, » meanmg ves fhe mveshgahon of

v

rq . gﬁ
5 »chonges in a sysf/m from one posmon of equnhbrlum fo anofher wrfhouf regard

14C M Llndsay,. "Measurmg Human Caplfal Refurns ' Journal oF

Polmcal Economy, LXXIX; No. - 61970, 1195 - 1215,
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’demond (supply) funchon relates the quant,rfy demqnded (supphed) to the glven }

13

to the transitional process involved in the adjustment' ] omits, by defmmon the
study of the adjustment mechanism whose behaviour would be the prrme object of
po||Cy. Indeed Bowman states that "|udgements concernmg long-run shortage and

excess und more rmportont concernrng pohcres relchng to these, requrre exam-

: motron of how the system Operates" (to allbcote skills, and Ievels and types of

16

education),

Arrow ond Copron s Model

Kenneth J, Arrow cnd William M, Copron provide a model and defrm-

)

' t.lon of "dynamic shortages whrch suggests "a more defclled account of the price- .
R y 99 p

, cd|ustmenr mechanism than the bore sta&emenf that price varies according to fhe

inequality between supply and demqnd w17 Thelr model is explrcrfly dyncrmrc.

-

They do not ossume that all observchons are equrlrbrrum values 50 thqt the
observcmon of a drscrepcncy between demand and supply schedules at rullng _
N r) : - ,/4/

pnceéhs possrgle. The. drsequrlrbrrum srtuoflon also makes |t possrble fo observe

a voruety of prices and associated qucntmes exchanged of fhe same good at ony

- ohe tlme.

“In order ta understond-vthe Arrow-Ccpron model it is useful to bear in

mind the pure theory of demand and supply. Thus for the mdrvrduol or flrm the '

_ : ]5Pcu| A. Samuelson, Foundohons of Economic Analysls, Harvqrd N gz
oStudres VLXXX, (Cambrrdge Harvord Umversrfy Press, 1947) p. 8. "f"' 3o
= . A ..—"»A;
16; T
B mn,’Ed ti IShot dE 57, =
N owma ucationa rtage an xcesw S ‘ZY .
Kenneth J, Arrow and William M Capron, "Dynamlc Shorrag A
and Prige Rises: The Engmeer-Scnenhst Case, " Quarterly: Journal of Eco omics, .

XX, Noy, 2, (1959) PP. 292-308, " The discussion was prompted by the -

_ purported technologltol gap between the U S SR, and U Se A whrch Followed

'Sputmk‘ It deqls wnfh shortage.
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price by way of a complete, maximising calculation of a-rational acfox ceteris
paribus, Market demand (supply) functions are summations at given prices of

these ceteris poribus ihdivi‘duol fun‘ctions. 18

Morket equilibrium occurs where an mfenﬂ!cflon of hmarkerlupply and
demond functions occurs such that, at one and the same price, complete rational
calculation by suppliers results in a summation whrch exactly equals the quantity
resulting from a summation of lhe results of ?omolete rd‘fi‘onal calculation by
demanders. . Whereas md)vrduols are in.equilibrium at any point on their mdlvrd-—
val supply and demond funcflon their equrllbrrum does not imply the equrlrbrrum
of-the morket Morkef equrllbrlum requrres COngruence of mdrvrdual decrsrons - .

in sum, in the sense of market cleormg at one prlce. The pure theory, with its

' 'ceterrs paribus requrrement ‘tells us nofhlng about the possrblllty of observmg a J
. { : _

' market equrlrbnum beccuse it says nothmg about the-occurrence of ceteris

Eanbu; c0ndmons.
Arrow and Capron perform rwo) tosks They specify a plausrble sequence -

e . "

, of concelvobly observoble events by whrch & mquet equrlrbrlum mlght be reached

under cetens pcl’lbUS condmons. They rhen consrder one of the: possrble varia=-

tions excluded by the cererls porrbus condmons an exogenous increase, rn demand

_ and specify concelvalol)l obServable events. and. observahons under tha’r parncular |
\\
\mf crrcumstonces. Therr onalys1s is short run in the sense that no consrderahon
S . N .

is glven tMlbrlrty of. shrffs in supply f'unchons ds reachons ro rlsmg prrces. o
- n the coseo\cerer\s PQI‘IbUS market qd|ustment to equrllbrrum Arrow |

ond Capron “hold thot the process by wlu\han economlc ogent mOVes towards ns ;' S

ﬁk\ 3

leeH "The Chromc 'Shortage of Nurses," p.:367 seems to thmk S -
‘that these defmmons are unusual[ alfhough in whof sense, he d s not make clear.

)
| R el L R - \
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~own internal equilibrium is an integral part of the process by which the market
r r . .
‘asa whole come§ into equilibrium", 17 In Figure 1-3 th'le supply . function and the
"llnes D1 and D2 represenf marker supply and market demand functions as specrfled
i the pure theory, D2 represenfmg lhe situation after a shrft from Dl ,.resulting,

-

: for lnsrance from an increase in government calls for tenders on rese{arch and

c .
developmeht contracts, The market is mmally in equlllbnum at A, when Dl >

shrfts to D2, Although the mdrvrdual frrm is unlikely to calculafe its mdrvrdual

L]

Wage

Rote s ' .
0% | supply
L o - Mpa

Employment

Frg. 1.3 Dynamrc shortage

'frrms were in equ rlrbrrum at' fhrs pnce, no employees are ' epared to change |obs
. at the same Wage rate. The frrm rherefore learns rhat rf faces an upward slopmg

U supplyof labour curve and rs forced to calculate the number of new errlployees

N rt wrshes to obram assummg as grven some hlgher level of WQges fhan Pl l S B

‘ ;may under-or over-eshmate its requrrements. Hdvmg made |fs new calculahon )

.~

T LT

e ?-A..’W ond Capron, *Dynamic Shortages and Price Risés, " :p, 293, . .0 "



it'may. be able to hire all its estimated requiréﬁénﬁ and reach on’equilib;}um.zo
DN .
Each firm will eventually ctfempf to hire at wage level P1 -~ each WiH‘ :
fail, and most,-wiI,I immediately complain ofithe-_ 'national emergency' which
such a 'éhortogé' .imp;lies. This 'shorfdgg" wouidf be‘AC; howe\;er( i‘f..is‘n_éf likely
fthq;t‘ firms would be Waware of its sizé{ Each firm lv(/ill then .cdlculﬁte? '(‘J'S 'lb‘esf i?
can, the numbefs it requires at high¢r~sa|“ary Ievels‘ dnd pfo;eed ‘to‘ odiﬁst its
offérs prord until the required number is. obtai.nec'i {or, which is fﬁé%amé thing,
falls to zerb); If firms refroin_”frc‘>m réiding i.t is pos.‘s'ible_ 'thaf_i'dll' fifms could"r'edch_.‘
internal equilibrium at different wage levels, : » | -
Market 'eqqilibr‘iu‘m occurs when woge,lévels become unﬁorm_ between .
firms and within Fi:rms (be_tweén original cr.ld‘.new" err'lpllo-yegs).' AThai.'ii;, firms must
make the wdge% p@id their e'mpl;:.yees. u_r;ifovrm and adiuSt the rdfe' théy-pay o \-
pro.tec'f thémsglves from lo,éing emplbyees ték"fi'r_r,nsj paying 'h'i‘gihe;’. rates in t.h.el ;amé '
i»ndusfry. Arrow and Cc'p,rori‘,poin‘t‘ outith’cfj qw_crenéés’thgjt'th‘é‘mafgiﬁ.c;ly.lcds't of '

hiring is higher t»h'an" the new wage pc,id' in d'is_eq‘uilbibr»i'um .COn.dition's will work to -

_ ZQCIeaEIy there is Som_e truth to the _;ayin_g. 'time is, h-'bney'..un'd.er these
circumstances, - In a market containing many firms, the first firm to raise its:

++ wage offer has a chance of filling its'requirements at that wage level immediately, °

forcing its competitors to raise their offers to higher levels,” Obviously the advan-
tage is temRo'ruty in the sense that further adjustments will have to be made, but -
* . profits earned on output from labour hired af less than equilibrium prices are not -
reallocated, .and further adjustments allow that firm to fire some new employees

wages as given,, '

. v‘lh,'this.dndllysjis its |
 of research. personnel with advanced training for those with less training is zefo.
- The case of non-zero elasticity should be examined, ‘Empirical work is needed "

.16 examine this elasticity, .=

[

16

as wages rise, Buf note that such behaviour implies that the firm is not taking’ PR

s implicitly-assumed that the elasticity of substitution =~ -
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slow down the rate at which sal,ary offers ris'e'.2] L /7"\\_
“The fag in response of salaries to excess demdrrd \.in a marker, IS therefore

‘ very‘ complex.' The rime required for the f_irsr firm tore_cogni»ze thot a shortage

exists at current salary"‘evels, and for it ro:decide on and calculate requirenients.

at higher SQlarres ; enters addiri.velyxl That fitm's action will trigger octioh hy.oll |
. _'other farms, lf they have not olready started to react, because the hrgher salanes
- will cause them to fear losmg emplo.yg{ond also force them fo calculare their
, requ;rements at hlgher salary |eve|s. The nefwork of posSrbllmes then becomes |
‘lmmense and the “total Iog is some functlon of the co]culahon hmes of each flrm,
- the- Ieornmg rlmes of each firm, and the reactlon tlmes of both flrms bnd employees. :

Arrow and Capron extend thls anolysrs by posrulohng a contmuous nght- :

ward shlff of the demand functron and a constam reochon speed defmed os the -

‘ raho of the rafe of (averoge) prrce rise fo the excess of demand over supply 22
. . - P

The result oF contmumg rlghtWard ﬁﬂs m demond |s fhat shorroges do |

. not approach zero, because at every mstont employers wrll wrsh ro hrre more -

employees rhan currenr average wages drow forth Thls sliuahon, the authors

‘call a d namlc shortoge whose magmtude |s de endent Jlu n the rate of mcrease 0
| y epe spor AR

o

Co 21Arrow and Capron ; "Dynamuc Shorroges ond Pnce Rlses" p. 298 I

.a previous note it was indicated that thére dre short term- inducements for a .
rapid adjustment as well. "It should be- pointéd out that’ if firs.have an expecta=
- tion that in the long run supply will"adjust so that they will be able to obtain . .-

~ their requtrements more. cheaply, then thete is a further incentive to slow od|ust-‘a e
“ments as much as-possible by mterfermg with mformahon flows and” onhratdmg
agreements etc, , and Yo attempr to_'speed'up® the long’ r;m odlustmen'r by such =
vrhmgs as Ioud screams of shorroge (ar curténf pr.tces) T ',

DU "Dynamlc Shortages and Prlce Rrses," Pr 299 The context lmpl ies T
average pruce. Reaction speed must: ‘bear '« relation to the’lag of “price’ od;ust- o B
ment just d;scussed bUt rt is nM cleor rhqt a: constant réachon speed lmphes @
constanf lag. S o : R SR
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. in demand, the ;eaclﬁo,n speed in the mquet, and the elcfz.s?ﬁcitjof stply and"
» .demdnd‘.23‘ | | t |
-, By putting forward d‘.plAat.gsibI‘_le‘ad[_bsfrhei\nﬁ mechanism \.Nl;ésé&_qc_tqrs‘cqn ;
beiol.bse'rved, fhig ‘modé|wp.r;;ﬁr%|}es q"-hypp_f"ie‘si;s bqtfpiéncyes:fh:a‘érﬁgifi_c.:dvl.workér .
' IWOrsé'of_f. The data :ore--no'lq.n;;:} simplified by the useful ds’stpfion that it
- fep'rése‘h'ts short rL'm mq'rket e.qu_ibl"ibria..ﬁ'Furthe‘r‘; not a}l of the individual demund.
" functions exist d,uril‘i\g qdipstméh"t,so:;thqt the 's_ierj of a 'sh&fqéé’ign& ob.;ér\;qblﬁe_,
-’c\:l'th'obgh‘wé have a better fdéo of Be}m’voiour'pf this thbé‘g(vc'_ilz‘)le;'th‘rvot{gﬁ t'irﬁe.,?'4
Vet poins obt, that, although the model may lead one 1o consider vocancies os
_ o hedsur;é, _"r'r.io‘r\_c_')ps‘o}_\._i;ti:c: 'cn\d'éIyig_'opsdniAs'ti’t:u_eniplo)'(éfs v}ﬂ_l e*p‘rgsg t“n‘ekd‘ési'ré..-b“
| to hire rﬁof;e \'m.)rk“e.r's,at the équ‘il'rbrivb_'n‘.i:waéé, y'ci:‘qn.ci;ésb W|||be feporféc_fi evén n
' ‘th'c;L;g'h t.}.ieré~i§ no 'ldyn"c‘:‘mic;_shb;‘ta'éé'f.‘“?5 A o P o | _ | B
- ‘Yé_ﬂ m‘fempfsto r})bdif‘yitf‘ie‘Atréw_dnd. Capronmodel tc_:*jprbyi;a??é_;:. _. ’

. mga#ur‘éiﬁehf‘,‘by‘- redefih:ihg'-déimgdd"'dgj‘_edéh fi'rrfn'i_s'_i l_a'_.e_’s'f"’_eﬂ'é;fimqfé of .t_h',e-.ld_bor it B

A 2."_3Arrc>'_w".qrid;‘C'gpro”n , "Dynamic Shortages ‘and Price Rises," p, -~
299-300, notes 7 and. 8 provide the matheématical formulation and proofiof these, L
and other resylts for single’ markefs.-‘Arrow has-elsewhere- introduced multiple: " .
market questions in which the reactions of other markets to adjustments in'the - 7. |
“one under consideration must be considered, K, J, Arrow,, "Price ~Quanfity - -

o Adjustments'in Multiple Markets with Rising Demands," in Proceedings of the  * R
 Eirst Stanford Sympgsium on Mathetatical Methods in the Social Science sedi

L by Ki.J. Arrow, S, Karlin-and P, Suppes, (Stanford, California: Stanford =~ " -

e ‘;Un‘i-v_e.r.‘si-fx grés"sk.{'lf959)';,_‘pp".‘"3.4‘>1'5;5: AL

AR 24T hgr_e has been. some-recent work on.methods of estimation'for -, - e
. markets_in'disequilibrium, . Unfortunately: this work requires the continuous =~ Sl
- existence of aggregate.demand and-supply functions.in the-market while Arrow.. ~ 77
- and Capron drgue that for identificble.periods, while the agents are making up. "~

" ‘their minds ond until equilibrium is again éstablished; demand and:sypply. -~ 7"
“functions do not exist, : See quf,e;.,':E-q:ir_j._c'nd.-.-Dw._i@h};m;gugiffee ; "Meéthods of 0. o T

A0 (May, 1972) |t

- Estimation’ for- Markets in Disequilibrivm", ‘Economefri

. 497-514, and Ray C.: Fair.and Harry.H. Kélejian, "Methods of Estimation for.© .

“Markets-in Disequilibrium ‘A Further Study”, Econometricd, 42-(Jan. 1974) . ..

S The methods of these authors may fit the Blank and Stiglermodel. . . -7

25

7 et "The Chronic !Shortage! of Nuries, " pi 379, " . 1



wants at the existing wages, (so that) ... market demand would represent the sum

of theirde‘slred employmenf goals;"?é‘ In Yett's .modell,. re_calculation aoes not
occur ofrer initial esfimafion and firms reactlvfirst to- rh."dema‘_nd shift andlrhen
1o equallse factor prICes within and between themselves .Th‘en' ‘he clalms, "a |
'dynomrc shortage can be mecsured at any. time by the reported job vacancies."
He is appcremly c_onsrderrng the absence of monopsonrshc_or olrgopsonrsnc ele-
menrs in these markets, ‘ | |

The Arrow-CaprOn model is cerfamly economlc can be shown to be -
s}mmetrrc in rhe sense that 'dyncmlc surpluses can meanlngfully be deFmed bur
precrse measuremenf does not seem possrble, and the rnterpreratron to b placecl
'on exrsnng prrce-quanmy data is hor cleor.2v8.:~lf“ ynamrc shortage could be
. 'derecfed wrrh cerralnry, rhen pollcy makrng would be s:mplrfred because rhe

IR

~model |dentrf|es the perhnenr agents. B '~ " -'j -

< -

The most lmportanr defrcrency of the Arrow—Capron model is |fs dependv-'

-, ence: on- the stuprdrty of rts agents. , As noted prevuously, rt ls |n the mterests of

] frrms to use: rherr knowledge that rhe quanhty suppl red of |abour mcreases w:rh

ncreases in salarres to make gclns in drsequrlnbrrum srtuahon ,No firm Would
.' ;';act as |f salanes were grven when |i became appqrent rhat fhe labour market Wc:s

",out of equrllbrlum. S e T

19

Tl

lbrd p. 368 Yefr mrstakenly clalms hls redefmlfron to be "more

[‘l"".‘;{-‘eonsmenr wrrh traditional economic theory" ond- compounds the error by stating
- that "such an 'éffective’ demand curve.would be to-the: left of the Arrow—Copron

. curve.™ This: has rhe absurd connotafron fhat rhe besr eshma}e wrll always be an

l“'-‘-_"undereshmafe. S T T

o v . . X O cre - . . B . P .
g . : L . S : ST mlra seh v

27M-, pe. 369” |

8The Arrow-Capron model has been applred ina surplus aontext by

b M Blaug, R. Layard, ‘and: M, "Woodhall; The Causes of Gradudte Uneng loyme r

7 inundia (London: Allen Lane: the Pengum Press, 1969)' They use an altemahVe
'»_~“def|nmon of reacfron speed. ST ol s el




Modrfrcotron of the Arrow-Copron fromework hos been suggested by
" Lester Bumas. When Honsen publrshed an’extension ond an opplrcatron of hrs
; reformulatron in 1967, K he was promptly o‘ttocked by Lester Bumos.30 Bumos

orgues thot shortoges shpuld be defrned quontrtotrvely as the ". .o amount by

whrch demand exceeds supply at prevarlmg solory Ievels." " Shbrtoges cdn

: hove two effects. Their price effect is to raise relotrve solorres and rotes of o

return. : However orgues Bumas, this. effect hos not been Well supported by

’,j emprrrcol evrdence on. the relotronshrp between mdustry wage rotes ond relotlve .

changes in employment Shortogesmlso brmg obout a substltutlon effect in whrch

under-employment is- reduced This effect is qurte slow occordrng 1o Bumos. : .l

~ r‘

oddmon Bumos argues thot the supply of labour is responsrve to vocancres ond

k-

moy respond to voconcres before prlce effects occur. , ln thot cose . the PR

e responsrveness of supply to |ob vocancres (l e, the 'S’hortoge ) quenches the

very force. whrch should ultrmotely couse solory lncreoseS." '2 He suggests thot o

the structure of solorres wrll hove a tendency to remom stoble over, trme ond

_--vpresents some- doto rn support of hrs hypothe5|s., ln oddmon Bumos cofnpores the -

| rbehovrour of the rotlo of engmeermg lob voconcres to non-ogrrculturol |ob

| '_"voconcres w: th Honsen s onolysrs of engnneermg shortogeS. He notes that the two

.\-.~.

| '_ -sets of doto dlffer m thelr estrmotes of the tlmmg of the stort ond peok of recet‘it

PtV e

L 29W Lee Honsen "Economrcs of Screntrftc ond Engrneetmg Monpower“
- onurnol of Human Resources H 2 (Spnng ]967) l91~215 _

el 30Lester O Bumos "The Edonomrcs of Engrneermg‘ond' Sc‘éntlﬁc
. --»Monpower' A. Comment" Journoi of Human Resources lli 2 (Sprrng; 1968) e
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lf employers expect a supply tesponse to vacancies and a future declme -
in salarles demanded then, dependmg upon the ir plannmg horlzon and the time
| requrred for the expected supply response employers will avord offermg relatrve
- salary rncreases in times of shortage if salarues are rrgld downWards. |
Bumas 's crrtrque of Hansen suggests a modnflcatron ot the Arrow-Capron
framework to lnclude not only exogenously shrftrng demand but shrfts in supply
. ': related to the size and duratlon of observed shortages. Thrs suggestron leads to a '
| jbreakdown of the. model because it makes the supply of labour dependent upon the
_ ‘-relatNe posrtron of the demand for lobour functron. Here again ratlonal agents ’
‘would be led to take thelr antrcrpatrons of the behavrour of others mto account.
The supply of labour WOUld not be well detlned away from equrllbrlum. Thts
problem mrght be resolved by lncorporatlng expectatrons mto the model of the
; supply of Iabour and basmg expectatlons 0n pre-determmed data rather than

~ 5.

" current events.. Lo

Flnally, recall that both ma;or modéls assume that agents take the
) be,hawour of others and of wages to be outsrde therr realm ot mfluence. Thrs
' ‘f‘appears to be a fundamental weakness |n a srtuatron in whrch borgarnmg has a’

- '-tendencycrro- be mstrtut:onalrted Bargammg can have no valld use’ m o srtuatlon

o

m whlch each party consrders that hls eventuol welfare cannot be affected by the

L-; l~','-l

'v ~'lfbehavrour of others. . lf thrs assumptlon |s not valrd then the models 'can be useful
; nly at equrlrbna but cannot predrctwhere these equrllbna wrll arrse. . The S -

’_.4v;—._'srmplest way ol’ convincmg onesel f of thls ls to refer chk to the theory ot

R

i exchange ancl ask whlch ot' a range of allocahons wrthm the s,et of allocatrons« e

| "'-.-'Ibargammg Strengths °f fhé p:otagon leS-" "-'I’n Sbort o gam,efv ‘heoreﬂc Formula lon,"vl LR

|f |t'were slmple enough would lmprove our understqndmg of ad|usttnent in; thrs




R ',‘<that " .\.. ‘we often farl to- see thdt shortage |n orie. thrng normally dmplles excess

22

Ll - . i

‘market, T_he models discussed in thPs thesis do not account for t_his point, It
' constitutes their fundamental w_eaknes_s. S R o ' o .

_ »Other Models of Shortage

A Other models of shortage which. have been proposed, rest upon specrfl-
catlon of the manpower requlrements of partrcular natlonal goals and the compa-
rlson of these numbers wrth estrmates of the GVOIlele manpower. Such models :

. are not mcluded in thrs stud because the résuppose the cq acnt tos ecrfy
Y YP P ? P Y P

exact natlonal goals anid the exact manpower requrred to meetifhose goals. .

. !
They also lmply that manpawer may be obtamed in the precuse quantrtles requnred

Whatever one 's view about the- exlstence of such capacrtles, these presupposmons

" do not allow the study of behavnour in these markets. ln short these models ‘assume -

- that the problem to which. thls study is addressed has in fact been solved 33

A further general pomt regardmg the analysns of shortages and ,surplus-
es' has not been glven adequate attentlon. It should be noted that the elastlcrty . . 3
= ;of substltutlon of trained for untramed or of tramed |n one Way wrth tramed m 5 o
_lanother wayl is an |mporltant’measure of the Way relathe shortages or pluses

fwould ad|ust themselves.» ln this connectron Mary Jean Bo.wman has oo mented

. D . . .
. m another and vxce versa.\,34 Thrs suggests that frurtful analysis cannot be per-'

S

o _A formed m rgnorance of the parhcular demand functlons mvolved

Probably because the problem of surpluses of highly educated Jabour hos

PR L - _.-. . R L e ./ ,.’/‘rn--- N
.\-v e g . L LT . oL

335“ Hugh F°”° [l:re Sho"__j; OPSQentlsts and Englneers Stud|es in e

e ‘.'”the Soelal lmphcatlons of Scnence and Technology {Lexington, "Mass, ;. D C S
Heath and Company, 1970) Ch 1 for rchssuon of such models. FUA NS ST

34“Educat(onal Shortage and Excess," P- M8 ‘.; ., ,_ k l:?‘ \
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‘ R : . |
not been prominent until quite recently, much of the literatUre reviewed has con-

cerned itself with'shortages.‘35 Under shortages, little resistance is llkely should
an employer offer higher salarres. Under surpluses, however, a very drtterent
.crrcumstance presents rtself The pOSSlbIlll’y oF Iowermg salarles in current money
values wrthout employee resistance is remote. In the academrc market for example
rndrvrduals are hired at more junior ranks or - af less prestrglous mstrtutrons than was’
prevrously customary.36 The analysls of surpluses should. take mto account this
possrble asymmetry in salary behawour. _ | -

Related fo the possrbtl ities of substltutton and. of downward rlgldrtles in

®

money salarres is the phenomenon of unemployment Obvrously its extent depends .

.

upon these and other factors, but the exrstence oF unemployment in one market

v

wrll have effects upon behawour in other markets. The nature and ttmlng of these -

r

reactlons clearly wrll aftect the observed size and duratlon ot shortages or surpluses.

It has been pomted out that a combmatron of the posstbllrty of substltu- '

23

tlon and the downward rrgldlty of wages in the tradltlonally hrghly educated occupa- B

tlons may tead fo unemployment bemg pushed from hrgh educatron occupatlons to

low educatton occr.:patrons.g».,7 Tl"llS artses because hrghly educated mdlvrduals

M X
[P ot "

ed. The drvergence ot unemployment rates may become so great that prrvate
dechrons wnll ratronally favour hlgher educatton because of the stucture of g

~

unemployment even ‘when there are no opemngs qt all in those accup,atrons

A . Uk .7

s -,‘4

’ 3‘5

- r-»".' 'ﬁ. ".f

[.

4\.

141-56

s
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3(’Se«e for mstance John R erand "Allocatton of Ph D Man : wer S
in tbe Academrc Labor Market,'{' lndustnal Relatlans ll No. 2 (May 1972 P

o ,may choose to enter the IQWer educatron occupatuons rather than remam unemploy-‘ _

' One exceptron is Nlarc Blbug, P R-' G Loyard and Maureen Wood- L
thall The Causes of Graduate Unemploymént in lndra. e S



requiring higher education, Under crrcumstances in which |ob changing is difficult
it may also be ratronal for graduates to spend long periods waiting for a job. In
fact, the private rate of return to hrgher educatron may rise as the unemployment
rate among the less well educated rises, lowermg the foregbne income rncurred -
during hlgher educatto‘n. This may hold even if the wage rates in both oc'c'upa—‘
tions are exactly the same, The rmportance of such trickle down phenomena may
be reduced if employers are unwrllrng to hire those more hrghly tratned than

5 ,
Xrequrred fearmg that the |ndrvrdual will move to a better offer as soor as. it .
" arrses or that he will reduce the productrvrty of his workmates.

Any discussion mvolvrng prrvate calculatrons of rates of retum: ‘must

assume that students are GWare of labour market condrtrons whrle maklng their

decrsrons. Study in the Umted States has COnfrrmed thrs whlle Canadran studres |

-

are less encouragmg. SR
“ All of these aspects of the labour market may mFluence its behavrour -
- and deserve Consrderatron in g model The equrlrbrrum shortages reported by

|mperfectly compe'_lve employers may well affect the expectatlons of potentral

mterde nected in the hrghly educated seekrng to substrtute for the

less hrgh ;, perhaps supported by rrgldrtres |n Wages agamst dowanrrd

. B N
.. changes, ,
R
Voo

rchard B Freeman The Market for College Tramed Manpower

¢

A Study in t onomics of ‘Career . Chorce, (Cambridge, Mass, s Harvard -

Umversrty PO 1971) and Dévid A, Dodge - and Neil: M, Swan, "Factors.

" Influencing @lBer Choice’ of Students:- An Emprrrcal Examrnatlon ‘of Some. Aspects S
- of the'Neo-@lsical- Theory.of Choice in Labour-Markets " Discussion: Paper No.

48 lnstrtu :_A.Economrc"Research Queen 's Unrversrty, May l97l

:>...7

asts of surplus or shortage made by planners. The market o

the allocatlon of labour. B
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Some Discussions of Recent Events

The emergence of surplus in the labour market for higher degree holders

in the late 1960's and early 1970's has prompred some discussion, Papers by

"R."B. Freeman and by Stephen P, Dresch are discussed here, o,

Dresch concentrates on undergraduate education and:;considers graduate

education orily. in- passin"g..39 He argues that enrolment in universities and the -

- consequent supply of educated manpower is a function of demographlc trends and

~of the' relahve SCIlClI'IeS recewed by the educa'red The demand for. educared man-

power is related to the rate of technologlcal change and the stock of educated

persons avallable in the labour force, ,

Thls model is applled to explam 'rhe l960's boom and the 1970 5. bust in

| hlgher educatlon. _He explams the 1960‘5 boom as g reaction to fhe 1950 $, when

the llmlts to fechnologlcal advance |mp05ed by depressuon and war were removed

buf fhe age groUp whose educahon needed |mprovmg confracted The resulhng
: mcreasmg rate of college attendance was carrled over. onio a growmg age group

in-the 1960 s giving nse to very rapld mcreases in undergraduqte ond graduate ,

.\'

enrolment. The future predlcfed by this snmulahon IS of sfeady and then decllmng L

. unlversny enrolments unfll e the enhre net addmon to the capacny of fhe o

hlgher-educahon system over the decade roughly 1967 1977 ves w:ll be redundant

B ln callbratlng hls model Dresch fmds a hlgh elashctty of 5ubsmuhon of -

39Ste hen P Dresch "Demography, Iechnology and ngher Educcmon' % f -‘ |

AToward a Formal Model of Educahonal Ada 'rahon " Journal of-Political Echgmy,

Vol. 83, No. 3, 1975 pp. 335-569. «In.viéw of the « discussions of Chapter 3

~below it is’ mtereshng to. note that Dresch atmbutes the dramatic increase in ﬂwe
~ - share of research activity obtained by universities in the. 1960'5 at least partly
; 4’_’t‘o the record rate of growfh of graduate educahon. e

! :




educat ed for uneducated |abour.4l This supports a similar conjecture made '
. independenfl'y in this thesis wifn regard t&graduate students and .leaclﬂing staff’
i_n‘un'iversifies‘ (s Chapter3). ‘

- Dresch's model of educational adaptation is essentially an equifibrium
l model,. lt‘emphasizes the role of technology in in.fluencing the labour market
and‘relar’i‘ve wages. Relat.i've wages affect the enrolment choice of the approp-

riate age group. Graduate students and doctoral output are not discussed but the

technology within which they are used will clearly hove srmllar effects on enrol-

ment chorces. It will be argued that in this case there is also a direct effect on
graduate. student enrolment because graduafe students are mvolved drrectly in
provrdmg educatlon as we|| as lookmg forward to employment after graduahon(/ '

\
Freeman42 evolves a dynamlc model of the markef for physrcrsts in the

"Unrfed S'ra’res, based on a  cobweb framework which- mcorporates fhe lag between .

| enrolmenf and graduahon. He shows that graduate enrolment in physrcs is sensi-.
tlve to salaéres but w’rth rath’er short.'lags compared with the training périod, He
does not estimate the effect of sfrpends or the relatlonsl\lp behNeen stlpends and
B 'salarles.. Salaries of physrcrsts have. been responSWe lo demand mfluencesiln fhe
'pasf buf can be expected to come under. the mfluence of supply in fu#ure.- He

_expects that salary adlustmenrs witl reduce enrolments and ralse employment

lopporfunmes thus buffermg fhe market from a decllne in the demand for docror-

e
. -~ .

. ates, .

‘,Tlie uniVerslt‘y is a‘passi've.a;c}en‘t in the _a‘nalyses oF _Fre'e_man_and Dresel\,’
v l 4l_lb_|_g.,p. 55] He also refers to other studles co?frrmmg thls conclusron SRR |
<.at footnoteb Pe. 548 LT I , E I T

42R B. Freeman, "Supplyrand Salar Adlusfments ro the Changmg

26

Sciénce. Manpower Market: Physics, 1948-1273"; Amerlcan Economrc Revrew, S i ) E

.1_"Vol 65, No. (March 1975) eP- w7y, L T



) llt simply“ educates th“t;. students w_hioh come t_o»it and:has no behavlour of its own
~which might affect the long term Forecasts tlley'malée. This is remarkable when
one considers that the university does have an mtrmate interest in- both the demand' o
and supply srdes of the doctoral labour market. | - o _ - . _—

Both analyses assume rnstantaneous equrlrbmum. Dresch rntroduces S

. dynamrcs by demographrc and technologleal change whlle Freeman uses a lag in ey

- - . . PR

o produchon to get the dynamrsm of the cobweb cycle. In Freeman s case |t is

necessary to assume that the agents mvolved never learn to adapt therr behavrour

‘4 ’

in their own lnterests -a comment whlch applres to all cobweb systems.

Nerther model accepts the proposmon of mstantaneous drsequrlrbrlum. _' v
lndeed the word" surplus is consplcuously absent from thelr dlsoussrons. In thrs |
thesrs it is hoped to suggest a model of. mstant\aneogs drsequrlrbrlum m whrch the

behavrour aof umversrtles and other market partl\rpal‘lts enters |n a mo)re ;ﬁentral
Ny 4

way,. A theory of, the morket for automobrles whrcl\ rgnores the behavtour of auto-'.'
mobrle Frrms WOUld be consrdered deflcrent. Surely then theorres of the markef _

for doctorates whrch ‘ignote umversmes are cleflcrent. E "_ L o f:'."i

R

In Canada Zsrgmond has recently set out the demographtc problem

- 43 _
facmg unrversmes. He pomts out that even w:th constant partrcnpatton ratés

I
Y

umverslty enrolmenf w;ll begln to fcrll in. Canada in the early ]980'5 and wnll

~ [

return to approxrmately 1980. Ievels by the turn of the century ln short, present

unrversrty capacrty should be adequate al most untrl the end of the century. He

R | pomts out that students may not mamtarn therr partrcrpatron rates énd‘/thgt expendr-.'.f" :

B tures on educatron in real terms wrll not fall but he never mokes expllcit the llkely

: .behawour ot' umversrtles over thls perlqd

S ' 43Zoltan Zsrgmond "Impact of Pro|ected Populatlon Trends on Post-
L 3'econdary Education 1961- 2001' a paper presented to the Statistical Sc|ence“
o 'gsocmtlon of Canada Edmonton Alberta, 30 May 1975 Mlmeo. 38 p. :
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Drsequrl rbrlum Theory

It has been suggested that a dlsequrlrbrlum analysis of the market for
' hrgher degree holders would be attempted Hal Varran44 has publrshed a theory
of pemstent dlsequrllbrrum in Wl"IICl’\ prrces ad|ust only to effectlve excess, demand

‘ the remamder of excess demands berng removed by’ quantlty ad|ustments such as

unemployment The reader wiH recall that a 5|m|lar conceptron was suggested by
Bumas and is drscussed aboVe.'~ a ' ' l- o

When an excess demand Functron takes lnto account quantlty srgnals
.1 Varian calls them effectrve excess demand functrons. The effectlve supply of new , :
§ doctorates wrll be less than the total supply by the number of new doctorates who |
r'wnhdraw from the market rather than face unemployment. Eflecttve 5upply is _' o
.determtned after asse;smg the, quantrty llmrtatrons in the market. The supply af
vgraduate students to unlversrtles is sub|ect to quantlty srgnals (lrke grade pomt
average requrrements dropout rates and doctoral unemployment) as well as prlce
'_.srgnals (hke graduate stlpends and doctoral salarles) ey i o "‘ ,."', .
Prrces are normally assumed to rise when excess demand rrses and to fall :

t : Co
‘ ;when excess demand falls., lf excess demand is measured after quantrty srgnals

g

| have been taken mto account then prrce ad|ustment can come to equrlrbrtum o
. e
' 'wnhout total excess demand bemg satlsfred Dependlng upon the behavrobr of ,-/" S
; i VEEL

| the quantity slgnals and the cons%uent quantrty ad|ustment,d|sequrl|brrum can

o persrst or not. If for mstance quantlty srgnals are also a functlon of excess demand

' -then there mrght be a varlety of possrble scenarlos resultmg in. equrlrbrtum belng ‘_
A_ restored For example a surplus of graduate students caused by lnflexrble sttpends
mrght be ad|usted by the quantlty srgnal of hrgh grade pornt average requrrements. _ o

Some potentlal graduate students would be drscouraged by thelr madequate grade

' 4"'Hal R, Varran,' 'On Persrstent Dlsequrlrbrlum Journal of Economlc SR
ry, Vol lO No. 2 (Apnl 1975) pp. 2]8-228 T o




_.N,-‘}‘.;Polrtrcal Economv. Supplement (October 1962 No. 5 Par} 2) PP },,_94_ '- -7.

\\.
) »porn“t avercrges by rhelr feor of forlur P or by hovrng fo frnonce the whole of
: their expendltures from therr own sources. .‘ .
| Some Further drscusswn of prrce ad|usrment is grven in Chaprer 4
There is a lqrge llterature on lnformotlon seqrch rh Iabour markets
stemmlng from lhe semrnol work of Strgler.l"5 This |rteroture is copable of provrd- ‘
/r‘g explanahons of unemployment 46, and could form the bosrs of a s?udy of the

market for hlgher degree holders. In the case of this thesrs an mformotron seorch

- approach is not used ond the ||teroture is rherefore riot’ revnewed

‘:“ .

‘Conclusrons
The avolloble lrferature on shortuges does th grve o completely generol o

y ;f'explanotlon of these phenomena\Thrs is provrded by Vorlon and on eXOmple hqs .,r e

.- been suggesfed b)’ Bumas, The di cussion of recent evenfs in the morkef for hlgher{’. v

-

- 'degree holders rends to rgnore the effecrs of unrversﬁy behavrour in fovour of rhe . R B

‘ ,rlcrger scale effects of demogr“aphy. A model whlch combmes onalyses of the :

_‘,behquour of studenfs and the labour market wrth the behavrour ol’ unr.versmes hos .: |

: -not been developed Aparf from Arrow ahd CGPron no other, commentators ln thrs R

.'-

:jfreld hﬂve dllempled to devrse ] behavroural specrflcohon for adrustment fowwd R

!‘3.

The next Chcpfer altempts t° document sUrplus ond shortage ln fhe market’l R

~-“';l":for hrgher degree holders by opplymg the Blunk ond Shgler testjo avatloble dato S

- TONd by\rewewmg Conad fan- umversrty hrstory.

45

’G. J Strgler, l'lnformanon in the L°b°ur Market“ our

46Edmund S. Phelps et ol Mlcroeconom.c F.“u d ,"o“s of Em' l" R

-ond lnflatlon Iheory (New York




, *f'_.,l__.'_'qrrer 1967 ond 1968.

 CHAPTER®. -

SURPLUS- IN THE MARKET?FO R HleHER-DEeREE ;'HOLDE'RS m' CANADA

Thrs chcpter exomrnes the hlstorrcol record in Conodo for evrdence of
) shortoge or surplus of hlgher degree holders. The ovorloble evrdence suggests thot
- srnce the turn of the century there hove been regular reports of surplus in the
‘-'-‘Conod ian morket tor hrgﬁer deg'ee holders. The booms in. umversrty ottendonce
: -by undergroduotes ond the consequent sudden mcreose m demord for unlverslty
.teochers whlch hove emerged twrce smce the Second World Wor were the sources

Lo of the s hortoges of hrghel deq‘ee holders crt thot trme. Therr effect seems to hové'_‘:»g

. t.been to- shlft onnuol doctorol groduahons upwords relotrve to the slze of unjversrty;_" -

'»staffs in Concrdo wrth the result thot a return to more normol condmons moy result e S

._“‘

- in. more serrous long term surplus. ln recent yeors doctorote holders hove found :"f» AR

o themselves unemployed desprte the predlctnons of market onolysts. The test for

:'o surplus, devised by Blonk ond Strgler ond d rscussed m the preVrous chopter, is.

3

R oppllqd to recent dofo.

Thrs test suggests thot a relotlve surplus of hlgher degree holders hod

' emerged in Conodo by l97l The storhng salary dato suggest thot for Doctorates -

g :fhe post wor shortoges ended in 1963 or 1964 but thot surplus begon to emerge

Seculor Over-Productron"

Thrs settron mvestlgotes the proposrtlon thot Conodlon umversrtles hQVe o A

T = hud a tendency to produce more groduote degree holdens‘thon the locol morket

~"':’r"could obsorb smce ot leost the l'920's. The proposrtton of seculor over—productron‘i:-f"[ 3

N suggesfs thot in the obsence of external chonges Conodo wrll groduate more hlgher'w'; '

o "¢_i":degree holders thon the morket con obsorb mto employment wh ch eXplorts therr _" -

veduccf'Ono-»-:;;-:.

. . T e S TR
: . Lo



o |mmedrate|y embarked on a program of scholarshrps to students wrllrng to study

31

Some of the evrdence fora thesrs'of secular over-productron of hrgher
degree holders in Canada is revrewed Thrs evldence is suggestrve but not COn-
clusrve; It suggests that the surplus problem is not of recent orrgrn and that |ts
.past manrfestat}ons have been resolved by shrfts in demand rather than by
ad|usttnent of productlon. Current surpluses are occurrmg at: levels of doctoral
output whrch now exceed the normal replacement requ rrements for unrversrty L,

ublrshed Reports from UmversrtLAdmrmstrators

;/‘

There is no. lack of mstances of apparent surplus among holders oF

'hrgher degrees m Canada. _ Anecdotes and publrc complamts oF overproductlon
were occurrmg in the 1920 s, l930's 1950‘5 and agam at present, The shortages . -
. due: to the unusual demand 4:ond|t|ons rn the 1%0‘5 and durrng ohd rmmedlately |

" after the Second World War all have clear concurrent explanatlons. _ Certomly
" ..the hrstory of hlgher educahon rs consrstent wnh the hypothesrs thotCanada 5

‘ "hrghel‘ educatron system and in partrcular her graduate educatron systern, tendsh B
|n the Iong run to produce more groduates than can ’oe absorbed wrthout change i
” '. jirn occupatronal patterns. “On the other hand the evrdence provrded by these Y
ll.f'_‘reports is, hardly enough to re|ect alternatrve hypotheses. e %
A useful startrng pomt for an exammatron of the hrstorrcal development | :

;hof th is pattern |s the' formatron of the'Natronal Research COUI’tCll |n 1917. lt

l

S ‘m Conadlan graduate schools. Seven scholarshlps in: the frrst year taxed the

- ."capacutres ot Canadran graduate schools. T By the mrd l920's some concem about

Rt

S 'the emrgratron of st-graduate degree holders was bel ex ressed m Canadran S
| po "% P

E lSee F. Rosser, "Natronal Research Councrl of Canada Scholarshrps
for C;roc;usate Student "in. roceedlng NCCUC Thrrty Frfth Meettng, l959 ST
A.pp- 1- R
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~ NS _
newspepers promptrng the Natlonol Research Councrl to undertake to frnd Cona-

dron employers for holders of N R C. sc:holarshrps.2 At the some trme it Wos
clormed that Conthon unrversltles were havmg drfﬁCUIty retommg teachmg )
staff n the fcce of demand from mdustry and government. The reconcrlrotron of
these opporently confllétlng events lS a motter for speculdtlon. - Conadmn graduote‘

stuglents moy have been poorly mformed about Cdnudlan opportumttes, Canodtan

‘ umversrtles may hove been offermg low solanes relottve to government and

mdustry, rndustry cmd govemmer\t may hove preferred to hrre rnore expertenced

employees or Conodmn graductes moy hove recetved such poor trommg tn - '

”,‘:‘: el BV
FRRNEY

Cunado thot Conodran unlversmes Would not htre them. L

ln 1934 Ph D. s olong wrth much other labor in Canddct, faced élrfﬁcu[-

tres obtalmng thelr customory forms of employment 'lihe follow mg reply“'o the

SUQQGS“OH of over-productron w<:s mode thene R

Those. .who (opprecrate) whot screnttfrc research can: contribute S, o o
_ know that there is'no_real over-productlon of men wrth the neeessu Y-
. taining and capacity “or research', ., (T)he ap
- '_;j_,pt‘ groduates is: |ust couse tor takmg stock

2Sele the comments of Henr-y Morshdll Tory in the Tenth (]925) and :
Agpendrx E of the’ Procéequs of the Eleventh National:Conference 6f C nnadlan
* Universities held in- London Ontario;in- 1927, ‘There Have been tomments else="
- where that mtgratlon is'gn- important. ad|ustment mechgnrsm in. keeplngCono:hun' :
 per capita gross: riatiorigl - product at or.above 70 pet cent.of the:United:States”
_figure,  See. Grlles Paquét.,’ MSome V.iews on the Pottern of Canddian. Ec’onomtc
Development" th and the Canadi

(Toronto. McC lellond ond Stewart Ltd. £

' “Proceedi enth Meetmgl NCCL 1.9341Appendtx B R, Newto’n
"Graduote Instructton in: Agrreultoré" “Emphasis: in “originali- Newton.

Ph, D.'s. applying for; positionsas’ laboratory assistants to Cdre for-d colony,
experrmental animals,:- G, °S, Brétt*Gradyate Study in Candda = The’Arts and
- Sciences" Appendix A pp.’ 29233 suggests Q tend‘ency to overprcduce hxgher
degree holders. PRERIE o g
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T S o

reerlred in unlversmes enceunterrng stcffmg drffrculhes.
| But in 1958 at fhe Nchonql Conferbnce of Canadlan Umversltues speokers

: ‘\. were: pomnng ouf thot they were n& rhen havnng much dlff‘cuhy gemng sfaff

| although the malorlfy of new sfaff were commg from qbroad Those drfflculhes ,_ :

whuch were belng encountered were concentrcted ln the scuences, whlle unsol:- .

cned appllcotlons were concentroted ln the humunmes ond soctal scrences. PRI

s -

Unemplbyment Srcmshcs :
e The use of unemployment stahstics as evrdence for a: thesns of seculor

E over—producnon of posr-graduate degrees, has been duscussed by Nlland m the

followmg terms i‘""t'-; R

Hngh Ievel manpower tends ta be moblle und thus hqs the abllrty,
- mainly by working in lesser capacities, to dtsgurse or- o’r leust _
delay detecnon of a loosemng marke’r O

Sy 4SeeN ‘A M MacKenz .
Proceequs of. ﬂLThmf; Fourth e, m

g

e 5Cohn B Madkuy "Stoffl'n Cenudr
| 34th‘MeehrLg; MCCY; 1958, P.. 58, Athis uhiversity; Twi
- applrconts were in, the humanmes and social's ¢iences,:

ore not glvenr. R

2 6JohnR Nlland wAl loca ;fr n: fPh
Labor Mquet," lndusfnul Relahons» 2(May 'l )i




Lals

Canadran population, frgures btases'theSe pro' rtions

Study" in’ Canadran Htgher Education in the‘Se |

for ohanges in defrmtran. >

v

A o _
When the demand for hrgher degree holders slackens aswmrng no upward

shrfts in demand in other sectors erther doctoral groduatlons or mrgratlon rates wrll R

have to' adlust in order to, avord a contmumg local surplus of hrgher degree holders. Lol

Since l948 shrfts m demand seem to have been more rmportant than reductrons in-
doctoral graduatrons m haltrng over-supplnes and preventmg further under-employ- ~

ment af hrgher degree holders. N o

Productron |n Relatron to Age GraUp and Unrversrty Staff Replacement

L :
Doctoral outpul ln Canada shows llttle srgn of slowrng as a result of

demographrc Irmttatrans It has rrsen as a proportron‘ of the age group 25 to 29

years of age, rn all deq,ades smce 1920 except for the 1'9301 .8 Doctoral output

A

A Canqd ran Sl

per annum has also grown as a prOportron of reported teachlng staff

= umverslties. Annual doctoral graduatrans have recently been exceedmgiﬁ percent o

of teachmg staff m Conada.? Umversrty replacement rates for»teachmg‘staff range

from l 5 to 2 0 percent of staff per annum and are not'.expeczted ta- rrse.]-o Any

8See Appendrx A Table A-9 f_Thle omi
to be drawn from them. o
: See Max von, Zurl ‘Muehl

. .sponsared bg:.

the Econ omrc Councrl oF anada (Ot'awa,
1972) 77— e

”Thls conclusranﬁrs unaffected by the adjustme



is applred in order to supporf rl\e contenhon tharsurplus does exrst in thrs marker. ’
J Tables 2 l and 2 2 presenr dara aon the salaries of groducfe d&gree
_'ﬂholders and of |unror academlcs in Canada relatrve to wages m manufacturrng in
:Canada. These dqra enable the Blank and Strgler model to be applled ‘fo the ;
N tCanadran case._ ln cases m whrch the.;ahds are rrsrng fhe model suggesrs rhat a ]

: shortage of hrgher degree holders exrsts rn rhe short-run relanve to manufaorur-- o

: mg labour. A relarwe surplus of hlgher degree holders is suggested when thesé

\ RPN A

N rqtlos fall Over l’lme. _'

o -'..‘_.J‘necessary to assume fhaf the dhange m relative salarles reflects on acrual

d ifference between quantrfy demanded and quanhty s,uppl Jed whrch ocCurred

i f:‘some hme earlrer. Thls lag has been assumed fo be zero l’or purposes of drscus- .

0

‘.ge of surplus n lS necessary to
R - )\ . ”A
e assume rhat relahve wage mcreases (decreases) are necessary for excess demqnd

B

j

lzBumas, “The | Ec |

R »Serenfrflc Manpower-
A Comment " Journal sf Hum =25

5.3, (Spnn 1»968)" '245 255

3SeeW Lee l'lansen, :'l orfage
EconomlcsdndSrahshcs ‘Vol, 43, No:




.nianufcc.turing'lebovur. 14 The base penod is a|w<:ys orbltmry, qs Bpwmon also

s pomfs out ‘but stecdy relanve scﬂones do requtre a ¢onsnderqble omount of

B comcndence of events if they are not ro represenf‘some klnd of equlhbnum.; :
o - | Average Weekly wqgesrm monufacturmg were chosen for vse m }hls “)
| “test rarher thun averoge weekly earmngs because they mclude only hourly pald -
- ‘?"lobour nor professronal mcome and because starhng saldrles and unwersrty SRR

B '-fsalarles also exclude other mcome. Average Weekly Wuges in. Manufoorunng

- ) , Is publrshed m Stanshcs Ccnada, Prlces qnd Prtce lndexesCat No. 62-002 . ’

"Monfhly cnd both eammgs and wages are publrshed m Sfchstlcs Canoda, - ; ,

N ‘:Emploxment Earnmos und Hours th. No. 72-002Monthly. The rwo serles \

..\
e

-',.‘-,dre compared below

WeeHy Wages :Weekly Earnmgs Lo
L L - ,ln ‘Manufacturing “w_.in Manufdcturing
,'-Y'e'a'r‘ J (Current Dolfarsg) (Current Dollors)

1961 I R P g 74 45 BT 55 S
e R J6 IS e 84 00"-;"4-_.- o
*,8296;_;g1:§;z;i 9042:;% ey

104, oo o

i ]n 72 o ]22,97 »‘
' 19, 69"-’_'-'“2,’;‘ D 132 75
LT 47-'1',1 T L 'f.:,-‘:lSé 10"-?'.-2"'{1";” e
82,80 T T 167, AB

wmmr ?f' 2w]ﬂﬁﬁ‘ 'mw}

>NO00 O qs,;eas‘w .")

N — Sioroo ~ o

Borh serles mcreased by srmllar proporhons over rhe per d under cons|der-"-7"‘-'f‘

e ]b_lsj p. 253 N 10 and Bowman . "EducatronaI:Shortage and
gg,cn . p. 45 : K



ok | |

) Monthly Employment Payrolls and Labour Income Sectlon of the Labour Dwrsnon
Y of Statrstrcs Canada. It is now catculated Average weekly earnrngs mcludes

'. ‘ﬂ?the mcomes of salarled workers in manufdcturlng. o o L

| From Table 2 i on salarles at umversmes the followrng general oonclu— )

Rl

srons may be drawn. A relatwe shortage of academlc staff ex1$ted ot the close of

4

' the second world war. Fo1 Iow mg ]947-48 however, thrs relatrve shOrtage

chqnged fo one of relanve surptus untll‘ 1956*-57._, ln the Iater half of thls\perrod

E - :the mdlcatlons of relatuve surplus are not c[ear and the ratlos fluctuate wrthln a’

L .i,relatrvely small range. The data suggest fhat from 1956-57 te about 196]-62

..\v-.\“

e there was a relatlve shortage of QCademic staff Recall that umversmes were o

g

- recruntmg abraod at thot trme. The ratros declme followmg ‘961"62 mdrcotmg

= b'.‘;;»that surplus had emerged for umverstty teachlng. o :

' ‘relatwe surpius untll m 1963-64 a perlod a‘%éhortage beglns, endlng ln 1967- S
68 Relotlve salorles remamed constant untll 1970 71 suggestmg equrllbrrum m

' the market ln 1971 -22 relatwe salanes m umversmes fell suddenly suggestmg | o

B ("

The data sgwées for these tables are d |scussed vm APpendlx A : A gr eat -

o ijv_‘deal more rehance m{Jy be placed on the serles underlymg Table 2 l than : hose

:Underlymg Table 2, 2 I P"”"CU"“: the Sfdl'fmg salarres series have been S

:"constructed from two drfferent sources and nelther of those sources are veryf:

:}':;relfable. . S bi .'

o

;-‘clusrons drawn from Toble 2 l Furthermore there are dr_ erences in the




o b See source Table for the nnshfutlons mvolved g
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“RATIO® OF MEDIAN SALARIES BY RANIK AT 1 ¢ CANADIAN: UNIVERSiTIES
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Smce wuges are: for calendar yeqrs and aulqnes data are For qcademlc years,-.'-‘
R vwoges data‘for-the calendar yedr:in which the acadeénic yéar starts aré
" divided into salaries data, ' Hence wages data for’ 1963 were divided into’ . -
1. salaries data for the academic yedr 1963-64, Wages; data muy ¢ontain Ve
.--,overtlme. Annual academlc sororles were dwided by 52 IITE e

Source Appendlx Table A 10 cmd Conudo Sto,tlshcs Canadcl, SV
_ 1 <" VPrices and Price. Indexes ; Caty No, 62-002 (Oﬂdwctlnformqnqn

. "Canada, various years)s -See ulso Emp1oymem Eummgs qnd Hours .
_Caf. No. 72-002 Monthly. TR T RO
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relatlve shortage is followed by a relatlve surplus endmg in 1964, All facultres

exhibit a relative shortage of masters degrees followrng 1964 or 1965, but thrs

shortage ends in a variety of years, For business, - engmeerlng and educatron the )

shortage of masters' degrees ends in. 1968, and the subsetquent relahve surplus

carries on untrl 1973 Educatlon recovered in1971 but has subsequently returned

N . ~<;r

to surplus. In socral work the relatlve shortagevdoes not end untll 1971 but the

two subsequent years have slown surplus. In agrlculture the relatlve shortage ends

Lol

in l969 but rel iable clata are. not avallable after 1970 ln scrence the relatlve .

: 1973 In artsy ’fhe relatrve shortage dlsappears between l966 and 1967 but re- ‘
appears bptween 1967 and l968 The subsequent relatrve surplus in arts |s |
5~.mterrupted between 1969 and 1970 All facultres suffer a relatiye declme m
| _startmg salm'ﬁ; of masters degrees between 1972 and 1973 and for all except
. socral work this is.a- sharp declme. | - I

Over the perrod 1960 to 1973 relatrve startmg salarres of masters’ degree

Y

holders in soclal work have rlsen. ln busmess and arts the declme rs moderate at

l.5% for busnness and l0°/o for arts. For m:sters degree holders in science and
P engmeermg relatlve salarles have fallen consrderably, by 29% in- scrence and by

24% in engmeermg. Data for educatron and agrrculture are hot avarlable for theg

s

:whole perrod lt does appear that the practlcal arts have been better able to "-'_73

R resrst fluctbatrons in therr relatrve salarles than have the technologrcal frelds.

\

For doctorates data for the early 1960'5 are scarce, Doctorates in -
.

| lscrence show a relatlve shortage from 1961 o, 1964 when mgsters degrees m

T4

S scrence tended to- be in relatrve surplus., ln engmeermg, doctordres show shqrp

‘

e mg the declme befween 1962 and v? and then declmmg untrl 1965

: \».4 ) N , . . . oL M - . - »’ \.‘.

40

. shortage ends m 1967, earllest of all and +he ensumg surplus contlnues untrl ‘J R

'lﬁ.fluctuatrons in relatrve salanes, dei: ‘nmg from 1961 to 1962 mor'e thifegam-



During the late 1960's relative salaries of doctorates all show a ‘deCIi_ne,
“indicating the onset of rélati’ve surplus, The 1973 .d'alo 'q‘re the lowest relafive

. starhng salorres for doctorales observed In sc'ience this decline commences in' :

‘ ]964 and is mterrupted between 1966 and 1967, By 1973 relahve startmg salarles

for doctorates in science had fallen below those For mos'ters degrees in socral work

’_In engmeermg the decline in relahve startmg salarres of doctorates dld hot get
_‘started unrrl 1968 Between 1965 and 1968 doctorate engmeers saw thelr relatlve
‘ stamng salanes fluctyate, In 1968 these relahve salarles almost regamed therr
1983 hlghvbut they have been raprdly eroded smce then. ln arts, doctorates -
'manoged to avord the onset of declme unhl 1968 the year in whlch thelr hrghest
‘observed relahve salary occurred Smce rhen doctoral starhng salarres felI to
.reqch thelr lowest obserw:tlon. _ In agrlculture dnd educatron only scattered

KN

observanons are avarlable but the general trencl is conflrmed.

The consrderable shnff agamst technologiccrl frelds of relatwe .{olanes

e should dlssuqde students from: enrollmg in these fields and should encouroge

. "employment of tlose graduahng in these flelds in future. In 1973 the Canadlan

Assocnahon of Graduafe Sch00ls reported i
In the pure apphed and life sciences- the number of doctoral .
students decreased from 6188 students in 1971/72 to 5783 students:
in 1972/73, which'is a drop of 6,5% in one year,. A simildr trend
- is'noteworthy in the master's programs from 8483 students to 8257
e students representlng a declme of2 7°/o. bos - :

.i.__

: Over the last four years’ rhe number of docrorol studenrs in: fhe socral

. sciences has increased: from 2852 students in 1969/70 to 4169 studenrs o

in1972/73, a percentage increase of 46%. ... Similarly ot the - -
© - master's. Ievel of studies, during the same penod the numbers
- mcreased from 13756 to. 18142 an |ncred'§e of 31. 8%

3 anodlon Assocrotron of‘ Greduafe Schools,"Stohshcol Report

Oqtober 1973 " Compiled by H. H, Jacobs, Analyses: bg' H. H, Jacobs and
R A Lebrun (Wmnlpeg Unlversn‘y of. Mamtoba 197 )mtmeo p. n.

4]
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These observahons raise more. questions than they answer. As has been

observed above, the relative pnce change metho o detectlng surplus or shortage

' has I|ttle appeal as an explananon of events. 1t s encouragmg to note that there

hove been relative price changes whrch roughly accord wuth the conventlonql

g W|sdom. ln addmon the evrdence suggests that the case of relahve surplus, m

the Blank and Stigler sense, has been observed i the past. 16

This appllcahon of the Blank and Sngler model has confurmed thaf a
relahve surplus of hugher degree holders, and of umversny teachers had

developed in Canada by 1973, The problem of explammg thls phenomenon

.'remams. In attemptmg to construcf an explanahon dafa.from fhe late 1940'

.~ and 1950 as well as the early 196Q"s may be useTul because sumllar henomena

~ than for manuchturmg labour’ : One may rot: easlly translate relative shortage o

AN

LN

occurred during those tlmes. )

16 These results should be ln'rerprefed wuth cauflon. If the elasncmes :

of supply and demand aré lower for higher degree holders than for manufactur-

ing labour; then, although absolufe wages rise by similar proportions in both
markets, the proportlonal expansion in.numbers supplied at constant wages -
necessary to maintdin fixed wages would be smaller for higher degree holders

or surplus into .d numerical. shortage or-surplus at some salary or wage level,

‘Also these data are not: reliable indicators of the timing of the onset of shorfages

and surpluses if there. are any lags in. salary movements. T

. ~
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L produchon mlo research A revrew of the rrends and pafterns in fhe avallable

-cHA'PTER'a'" S

TREND AND PATTERNS IN HIGHER EDUCATION IN CANADA

The prevrous chapfer concluded fhar surpluses have been frequenf -

phenomena in the market for hrgher degree holders |n Canada. Chapfer l

i S

suggesfed rhaf a model is necessary to an Unclerstandmg ol" surpluses. Thrs

chapfer drscusses the avarlable data and draws conclusrons relevanf fo fhe :

s’rructure ofla model | L | o ‘. L

Unlversmes are fhe cenfral msfltuhons in fhe marker For hrgher degree

holders. __ They are |mportanr employers of hagher degree holders and an-

,,a

3 |mpor'rant sour’ee of new hrgher degree holders. Undergraduate enrolmenf is, o

AN

proposed as a measure of fhe oufpuf of an aggregafe produchon relarronshrp in

' wh_rch_graduate'sfudenfs qnd--teach‘mg stgffﬂgre;assur’ned to'be’ subshtutcb_le o :

~

inpUtS' : - “‘ . - . . o RN

L

= _,lf is drgued that fhls l‘echnolog'y ls-USed:effl'ci‘enf-lye‘bécause Universl'fles. S : o

seek to maximise fherr research oufpuf by converhng qny surpluses from j
N . l , ’

A s
. B . . ; e .

sfahshcs about unlversmes |s underfaken uﬂng ‘this: hypothehcal ’Framework

"\.- LA

The second most rmpor'ranf agenf rn fhe market for hrgher degree holders

s fhe graduafe srudenf Arr analysrs of fhe net rncome recerved by graduafe

students is provrded It is argued that fhls payment may be cons1dered as a ﬁ.f"._f'

).“,~‘
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: _:‘measure has been adopfed for rhe presenf sfudy.

‘for thls productron Funchon. ,

I

factor payment

The :Oufpu‘rs drlrdujnputs of Cahada?s Uriive_r'sities: o

Conceptual Framework

ln order fo srudy hlgher educahon in Canada some orgamsmg

f_rarnework must be used . The fra'rnework‘ select'e‘d vneWs Un.nVersmes as
producrng fhelr oufpuf wrthm a gnven aggregate produchon functlon. Mosf of fhe
ubsequenr drscussron ns devofed fo the nature and quanhhes of mpurs and outpur

N ‘)

Thls organlsmg framework depends For lts vrablhfy on rhe o

\

exusfence of a smgle measure of unlversrry oufpuf Umversmes usually use full-

'frme equrvalenf undergraduate years to measure rherr level of achvﬂy Thls ¢

\‘ T
ey ..._ -:.Axl,‘_”‘,‘,\ Lo

M "-'i."‘

Undergroduate enrolmenr is actually used as’ a proxy vanable fOr
. : SN o

erthe level of ac“‘"}y of! umversmes, FOI‘ eVe"Y U"defgroduate enrolled a, "-\‘ o

4 - ~

' umversny makes avallable a varrefy of resources such as Iecfures, lrbrarres,

' tuforlals, Professmnal hme, efc. Whether or not fhe student makes use’ of fhese .

g .'.._resources depends very: much upon the maflvahon of i’he sfudenf and does not

‘ ,'maferlclly affect fhe Ievel of acnvny the umversrfy musf supporf Full or empfy, o

H--

. A . o ;
¢ L

Ilbrarles and lecfures absorb almost the same volume of resources. For each full-—

: i'availgbl'e i'n;.a.,'year. 'f - -{". B

"\

“-.\_hme equwalent undergraduare studenr a, unrversn'y must provude a gwen quannfy

(

. of educahonal resources. Full—hme equrvalenf undergraduare enrolmenr is an

o .
-n

effechve proxy measure of rhe quanhry of these educafronal resources made

PR
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Hs’ fr.dméwork mlakes fhe incferﬁent in inféllééfuol'achiever;ment |
otfumed by astudent a funchon‘ of fhe quonflfy and quahfy of the ec(ucahonol
- resburces provuded by the umvers:ty ond of the effort provnded by the sfudenf
.Hence the unlversny cannot be held fotal!y responsnble for the Fonlures or

_ ochle,vemen_fs-of-lts _stUdents - the effort of th‘ose st_udenfs _I;'nof fu”y within the

‘N .-
q

. 'cbnfrOI of the luvni.vers'ify.' |
Graduate student enrolmenf yecrs are vaewed as both oufpuf and .

| inpu'f-unifs The hypofhesus ts advanced thof the mcrgmol undergraduafe |

’enrolment yecrs Iost by devohng resources to an oddmonal gruduate sfudenf are |

;'Iess thun the marglnql gain obfu.med from res§urcés fréed by graduote sfudenf | A

-

- ochvmes. Therefore'fhe model freufs graduafe sfudenfs asa net' mput mfo fhe

' produchon of fu”-hme Undergroduufe yeors._l._.‘ .

Other lnpufs lnclude capltal eqUIpmenf and teachmg si'aff Noh-

o ucodemlc staff are an mpuf but no. data on fhem has been collecfed

. ’ A

: . B ol
Such a vnew does nef lgnore research, \commumty serv;ces and fhe \4 '

oYy :' t

t

: host oF ofher ochvlhes umvarslfy people hke 'ro deﬂne as fhelr own. Those . e

cchvnhes are. frecn‘ed as means of dlsposung of fhe surplusyfrom the achwfy of

N
- K ,,A"\

'_provndlng educahonal resources (where they are separable from fhe provnswn of

Tt we g

B edUcof;onqt r-es‘?u“?e?') | ’“ “°”"F5f°f"“ msflfuhons fhe lncerrhve §o|e of proflts is - o

N e .
. B B - . E N ‘_A Loe ¥ N - i Voo el
o : e VT e N Pty Ll H N

PR ]Groduafe sfudenfs receive paymenf from unwersmes ond fhts may be
,‘consfrued as a-factor payment. net.of Costs! |mposed They. are. used to teach:and.

| provnde clerical support serviges and have been:credited. with ubsorbmg rquch of
“ ' the additional; téaching: loo§$ lmposed on.the universities after World; Wi ll

Qn the ofher hand ?eachmg staff have | grown faster than Undergraduafe

e enr0|ment and groduate enrolmenf has grown qufer thon either smce the 1920'5-. Soien



- equrvalenr enrolment The onnual rore of gnonh of full*-hme undergradUute

» -

fransferred to perquisites such as iirﬁe for researeh ocdﬂemic FreedOm ond

monument consrruchon. There isno reason to assume from thls thor moxrmrsmg Co
behowour is absenf“ Resecrch is The desured form m whlch umversmes toke fhe T

st - : : o = .
surplus from theur responsrbrlrfy to provrde educohonol resources to undergruduotes. S

Because rhey con keep thrs surplus they ore mohyated to use. H\e fechnology

effrcuently alfhough rhls wrll not neceswrlly be oppurenf m fotui resource use e

_ b_ecause._;ome resources_qre usedrfor; rese'u_r,c.h o_n[y ‘.

-«

- . e PR L e Ty : - oo,
Dota T e T e e
: [ R B LSRR LT B N SR
. ~ . - N Y . e - N - -.“,*

Becouse of lrmlrohons m rhe dai'a fhe sfuhshcq'l sechons of rhus

chopter dea] wrrh ful"l-hme ond parf-hme enrolment rarher rhan wrth full-hme L

».»: /-

r_— o

'- enro!ment m Ccnodmn UnWerS|Hes aweraged 4 9 percent from 1919-1920 fo 1972-‘ 'A )

rk.A d"

73 From 1919-4 920 fo 1932 1933 rhe onnual rote of growth was 3 l percenf and
) o ";‘

fell ro 0 9 percent befWeen 1932-33 ond 1942-—43 Subsequem‘ly the /average L

annuol growfh has been 6 8 percent

The posf-war perlod ¢an be drwded mro two perrods. The frrst of

~.

rhese, whlch Iusted from 1943-44 fo 1951 -52 rs referred ro as l‘he veferuns bulge. . >

Tt -

y ¢ -~ A"/ I
e N AN : . PR

- vetercms flooded mto Canada s umversmes ufrer fhe §econd WOrld war. .Enrolments

T REREEI N v . . Cae . .
1 ER O - . hR R -} IR
. ' . :

QSee for msfance Armen Alchlan, "Prlvafe Properfy and’ fhe Relatwe Cosf |

o nf Tenure in'The Publi¢ Stake in Union Powerl edited by PhrlrpD Brodléy

(Charloftesvrlle The Universrfy of Vlrgmm Press, 1959) R . ‘.;7_:.‘/1:}
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~of 38 376 in 1944—45 reached a peak of 79 346 fhree yeurs lcter in 1947—48

>~ N

: They then declmed/fo 59 849 by ]95]-52 f ’L.-" SO

‘mcredse m the ,nexf y.eor A glance at thu?e 3-1 w;ll conflrm that thls new‘ rate. .

»

enrolments have been colculdted 3 For 1921-22 1931—32 1933-34 1936-37

o

e The posf-war enrolmenf boom made Jtself apparent when fhe
i mcrecse in enroimenir accelerafed to a hlgher rate followmg 1953-54 The

1952—53 to 1953-—54 lncrecse was 1. 9 percen'f and wos Fo”owed by a 6 3 percenf 1 o

«;.D v/'..-

v--.' R e

of increase remamed qUIfe s’rcble unhl 1967-68 SRR e e RN
For hlsforlcol perspechve some pomc;pahon rqfes bqsed on

‘,. RS

pOpulchon eshmafes For 20 24 yeor olds cnd full-hme undergroducte

»_“ o v,

cmd 1941-42 thts porhcnpahon rqfe remamed between 3 3 percent cmd 3 6

percenf unaffected by fi)e depress:on It rose to ]5 2 percent m 1967-68 and

remamed steody at about thaf Ieve[ unh! 1970-71

",'. Gy,

Sheffreld nofed m 1955 thaf |f vetemns on ollowonces were B "

excluded from fu"-hme undergraduqte enrolmenf then the'resulhng f:gure

4\‘.‘ \.. N '\",v* s \-7
Lo KA

. ' omoun’red fo a nsmg prOportmn of bmhs m Canadu 18 2] ;years eari |er. From o-?' L
: a ‘_.1 / Y

v 3Popula’r|on in. rhe flrst—hoif year of the ocudem:c -year was used R
Eshmnres from Domm:on Bureauof: Statistics. The. age’ group was, conv eni ently S
avavloble and is not fhe mosf sunfed tb fhls 'vrpose. N e PR

E E. ‘sheffleld 1'Canad|an Umversﬂy cmd Colleg :*‘Enrolment T
Pr0|ecfed to’ 1965" in Pmceedmgs of fhe Nuhonal Conference of Canodugnv__: i
Umversmes, 1955 pp 3m R T
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The early parf of rhe posf—wcr enrolmenf boom oppears to' have

\.been the producr of nsmg purhcrpohon rcres. : 1n fhe Iofe 1960'5 a bulge dahng
e ' ' * : - '
- Ffom the second world war hcs contrlbuted rOr rlsmg enrolments whlle

"parﬂcrpatmn rutes remcuned steady . S

To summcmze, fhe undergraduate enrolmentof Canqda § o

.

- ‘umversmes has grown in four stcrges.. Unhl 1943—44 pqrncrpohon rafes were '_ S

L sfable ond demogrophlc changes predommafe. The vererans refurn wos fol IOWed

by a period of rlsmg porflelpchon rates unhr ]967*-68 Wnen a perlodwof stcblhty

T "commenced _‘ ey LT

.\‘..

An lnduced Change in Facror Proporhons?

Unhl the end oF fhe second world war Canodran umversmes hod

| ‘l',“°f ched demunds for wrde parhcnpahon m undergrqduafe educahon. ﬁ'here had

e

. SSee ”ReP"”’ °f the CO"‘m‘”ee on Post-nGrqduate Studles i *_ he TWeni' ;
"_'.;Second Meehng of the National Conference Q{ Cunadwn Un'wersmes, R 177 smmeuza
‘jcomments of PrpfessorWoﬂace. R T ;

e



S ab'sgsr;béd-crés‘%ésﬂf ?,d,é-

\

| By the tlme of the fwenfy-fourth meefmg oF fhe N. C C U m \ |
]948 an cpprocch to thus d liemmc hcd been WOrked out Groduote studenfs cnd % :
graducﬂe educotlon were fhe key fo mcnntcunmg the schblarly uchvﬂy ef
I Concduah" umversny teucher’s“-._ Groduat'e‘sstudenfs 'we_rey_ .. .used fo reheve the
vlnstrucho'ndl and clerlcal lood'of pregen? Faculty ﬁwembers.;‘é tn c:ddrhon*l~ rafher :
| thq;'a rlsk publlc dlschour by refusmg to enrol fhe less ccpable students, \|f wos
vsuggesfed fhat umversmes should emphasuze gr’oduc’re work rhe screenmg of kS ’

enrolled undergraduotes For grcduate work ond rgsgarch, and the encourugemenh oF

v

-of fhe 1oad |mposed on' umversmes by fhe post-war mflux of

undergraducﬂe studenf veferans. These elerlcal and mstruchono[ duhes appecr fo

' have been concenfrated in. ]umor undergraduafe courses. The prachce has

v._.;-\ A

N confmued in fhe post-wcr perlod S L

;s : A precedenf for fhese prochces hcd been noted in ]934 whe%n it

was pomted out thot the ma|or!ty of msfructors m some flrsf year courses af 8 .~; " -

S -
5
o N

X 6\N Burton Hurd, ‘;Repon‘ of the Commmee on, Graduate Studles" | n
Twenfy-Ferfh Meehng of fhe Nchonaf ConFerence of anad:dn Unrversmes
]948,p 22 » L SR
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Columblo und Harvqrd wer\e studyn\g for thelr Ph. D 5.9 Such procedﬁres may '

.'have been gd‘qpted in Canadc before World Wor lI but thls was nof re\(ealed in.

L the ltferature rewewed The reseorch assnstance funchon of gradunte sfudenfs w&s -

concentrated m fhe scnences perhops becouse fhe ucflvuhes oF +he Nohonol

<e .

Resecrch Counc:l suhsndaze rhe e,mploymenf oF groduafe s’rudenfs as research

~ . (4 .
. . - v . o
PR . T . P

‘ossl‘stonfs_. ] I T

! _:Umvermy lnpufs Lt T C

- ‘! ,.’ : : - ‘. DN

AT

All of fhe mpufs umversnhes use in provudmg educchoncl resources to L
| ‘_l"undergraduofes hcve fo be boughf in the morkef m compehhon wnth ofhe;
- ;employers. _ Umversmes do nof hove to purchose out of thelr own budgefs all fhe

grcéuute sfudent serwces whlch they use. Some are provuded freely, ste ,c:re a

-.r. . e

' -supporf ,,"Te total budgef meosures the capqcﬂy of a urwersnfy fo purchase

'7|nputs. lfs operatmg budgef mdlcdfes fhe chonce of fhe umverslty m fhe : ‘»’?i

o _:-»a”ocohon of 1ts budge? befween currently used mputs, such as teachmg staff and

[y

S -'?See S‘ xfeenfh Nahonel Conferewce of Canodldn Unwersmes, 1934
f:pp 25—26 “The effect on the. quahfy of unJergracr ate instruction of S
mtroducmg grdduofe sfudent mstrucfors isa. matter for confroversy Those who L

- argue that the most experlenced and sénior s¢holars dught to- msfrucr fhe |umor

g ,'courses cannot hcve found mUCh comforf in’ the néw prachce. TSR

A

See E. T Rosser, "Natlonal Research Counqul of Canodo Soholorshlps

o for Graduate Students“ in: 35tk National Conference of: Canodmn Unwersthes s

- and Colleges, 1959, p. 31, Alsa A. W, Truemon, .'The Canada counﬂ
":r\:;»‘Scholarshnp Scheme," lbld., p. 39 47 '

P B
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‘. _mvesrrii’énf,in-physiea}.c‘ép:ital ;0 w‘-e” d‘;:th;e _réﬁrierions rrnpo‘sed by the ‘,sng.‘rce};s.
) ':‘of funds.l ._:;' N 1 .} oo Rt »
The growfh oF operohng budgets is’ close]y bound up wufh fhe sour‘ces of

a operohng budgets ond we therefore éevme offenhon fo fhe sources as well as fo -

o ;s the size~6f OP?rofiﬁg'bUdge}s,ﬁ. B

Operah ng Revenues

L

T

[ 1 o v’\Umveererahng revenues have groWn from $9 mlllron m 192]- |

. 22 to $40 mr”ron 1950 51 ond $897 mlfhon ln ]968—69 ln 1930 31 Canada s

\ . 'fumversrhes operohng revenues conshtuted 0 297 percgnt oF Gross Nohonat

,q».v

Product c:t markef prlces.: Thls declmed to. 0 225 percenf by 1950 51 and f.hen i

9 “'j‘rose rcprdly fo reoch 1 127 percenr by 1967-68 Tofal expendrtures on qll

é ' .educotron in fhese years were 3 8 2 6 qnd 7 6 percent of GNP respechveiy.?] |

Umver5|ty operattng revenues have nsen ot a fcsfer rate, smce
'1 l‘ i e e 2 s

S  ‘]950 than etfher gross nohonal product or total expendnfures on educohon, Af

I the same hme governmenf as a source of fhose revenués, hos |ncreased lts share

Jo relqhve to studenf fees gnd ofher sour(:es, whrch fhemselves rose by more fhan fen ﬂ .
- trmes. ,Governmenf and studenfs togefher contrrbufed 90 percenf of umversrfy T

T

o
;

. HSources for rhese data are grven in Appendlx A There are some Pl
3 j'_"_drfﬁculhes in comporing university operating revenues over time;, Up to il953--.-. R
* - 54 coverage is not universal,, including only the larger universities and many of
1 the colleges of Canada. - Afrer that time éstimates are. mcluded for non-reportmg
'»f,'rnsmutrons. Thus rhe increase since fhe 1950'5 is. overstafed TP




_ ‘operotlng revenues in 1968-69, up from 70 peroenl,ih‘ 1 93l =32,

Revenues from Governments = - 7o i

Lo

~Governments have pl'oyed a large Tp'clrf- ln»‘fh‘e’; f'ln.or'ipiné of -

| umversmes in Conoda. It unwerslry sources of m‘tome for operotmg

¥

-expendlfures ore clossnl"ned lnfo governmem‘ s’ruclenf Fees, and ofher sourcés '
_(mcludmg endowme“nt |ncome). we obser\“re -q.urfe cl consrdercible sl'ufl' ‘over‘ tb’e. e
.. penod 1921 fo 1969 A'r rhe begmmng of fl'ns perlod goxrernmenl supplred
almost one. holF of unlversmes 0perot|ng mcome.. By 'rhe end of fhe l940’s fhts
had fallen to: |ust over 40 peroent lf then rose , reoclnng over 70 percent by
1968 69 The rlse in governmen’r contrlbuhons from l951 to 1966-67 was’
l

propelled by Federol per, copufo gronfs dlrecf to the umversmes in omounts whrch

~Tose from $0 50 per CGP”O fO $5 00 per COle‘O in 1966-67 Tl\ese Were

_.,ﬂ‘,dlsfnbuted wufhln each province occordlng to enrolment 50 thof unlversmes in

L provmces w:lh a large enrolment per CCIpll’O of populohon recelved relohvely

smcll per sfudenf gronfs.‘ From l952-53 Quebec unlversmes were forbldden M by

s fhenr provmclal government fo occepf the gronfs, a resfrlchon whlch was broken e

by one UanEI'SIl’y m ]958 59 ond by fwo in l959-60 From l960-6l fhe federol
o

o ond Quebec goVernmenfs reocbed a fox-shon ng dgreemen‘r by wlnch Quebec

.".

' ‘:'umversmes tbereofl’er recelved fbe equnvolenf of the federol per coprfcn gronfs. i

g ',~_‘;From 1966—67 fhe federal governmenl' tronsferred cash and foxmg powers l° the

o e Appendin A, Table A-17.
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rest of the provinces and withdrew from per capita grants itself: The yield of tax

transfers of four paints on the personal income tax-and one point of corporation

>

- tax is adjusted to the greater of $15 per capita of the pro'vin‘cial population or

. 50 percent of the.fecognized operating costs of post-o'econdar.y education. High

, enro‘l'm'e"nt‘ provinces Were thus beffer pro’vided Fo_r .fhan under.‘an expdnsion of the

‘ "pre‘vious sc"herne Once rhe 50 percenf ophon is used a province connof reverf to

jffhe $15 per caplrc optlon Slnce 1966-67 fhe Federal governmenf hos clso

i

co*\fnbuted rb reseurch in umversmes through |ts depurtments ond agerimes.

The growth of recogmzed operahng cOsts hos exceeded the growfh

~in. yleld of the persowal lncome fcx since 1966-67 ]3 50 fhof theser urrangemenfs

|n 192] nsmg to 30 percenf in 1943-44 Demobrhzed ve'rerun.
" ; ifexfend thelr educahon hod oH ordmory fees Pdld Gnd rec

‘allowance. Under rhus shmulus fees amcome rose to 40 perce

v

- are ogam fhe sub|ecf of Federal—provmcml dlscussuons.

‘Revenue From Fees-v ’\

.1._

Sfudent fees conshfuted 20 percenf of umvemfy operohng mcome

¢ o wrshed to

»  5 , modest weekly

N ':195]-52 federal per capn‘é: gronts fo the umversu’rles began '“'nd governments

//

|ncrea€€d~bz 12 percent of the tofal their share of unwersnty operahng revenues ,{-1‘ o

' ‘-_,Conhnumg mcreoses in ‘l'hlS progromme ond subsequenf fransfers of fuxmg powers

.':/' : ]3See John B MacDonald ef ol The Role of fhe Federal Governmenf
in Supporf ‘of Research in Canadian’ Unrvers:hes, Science. Councnl .of Canad-
Specnol Study No 7 (Ox‘towq. The Queen s Prmfer, 1969), p. 73

byl951-52 I



* to thezprovinces beginning in 1967-68, so raised the government contribution

55

that students were contributing only 18 percent to current income by 1968-69,

Sysfematic dato about levels of'Fees have not been collected.:
.Fees in arts grew from befween $30 ond $60 to between $]00 and $200 in fhe

fhm‘y years prior fo 1989. Fees in professwnol faculhes were somewhot hlgher

",

In ]966-67"undergroduofe fee; in drts and sd?:‘ance rcnged from $3OO to $700 wit

' the medlon fclllng abdut $475 Professuonal Faculfy fees were shghtly hlgher,
fees for grcducfevs‘rudy were offen lower (Range: - $200 $675 medlan about

s400)."° S

Revenue from Phil»anfhrop‘y and Estates.

Other sources of thversify_op‘%;rotihg '_i>ncome have declined

h

relative to government and fees. as taxation reduced the large’ estates and yields

on eqdoWrner\fs Faii'le_d to keee ’pa.ce\wjth enre[meﬁt gr_veH and -ihf!qtfon:
Misc‘e.l_le'neous on-endowment iferr;s mqke' 'u'ptthe bt';.lk'ef‘f};fs.soerce a.nd' their
vari'va:f'io.n is not easily explained‘ In fhe posf—War perlod governments have .
dr;ven church ph:lonfhropy out of umversmes olmosf fotally. There may hove

been a consequenf loss of Flexlbmty ond varlety in the educchoncl reSources

]‘Rﬂ E. McNeall “The Increosmg Cosf of Educahon m Elghteenfh
‘ Nahonol Conference of Ccncducm Unwersmes, ]939 PP 12- 18

]5Cc|nada, Domlnmn Bureau of Stchsﬂcs, Tumon and lemg

/966 67, Cof No B1-219 (OHawc Qqeen s Printer and Contro”er ot
/ Stohonery, "1966). Avcllable as a specual srufemenf in 1965-66 and annually
" thereafter. vy , A e
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available to Canadian undergraduates., \
| ' K <
Similar uni’versity revenue and exp’eﬁnditure data have also beenu

"analyzed by Stager. He examines these data by :eg\on and cclculates price

“,
-~ ~

"lndexes dnd real costs For the perlod since’ ]941 .y He also qnalyzes current
expendlfures data, which indicate the dlsposmon of Funds, anad finds fhaf the
expendifure category 'research’ has not expanded relahve to mstruchon

| since 1941, I -

| - . ’//k\‘ : |

/ L

Tea‘ching Sfaff

The s:mplesf means oF evaluatmg the growth in operahng inputs.is

' /
to coum‘ ’reachmg sfafF Thls procedure may be mlsleadlng because the quahty

and hours of feachmg of staff may have changed over }‘he perlod/ and _be’cau%i ’rhere
, , N

; | ///_ S &
are other current mpufs nof accounted for. - / P n
. / & /oo ' :

Datq on /umversny reachmg staff from 1919-20 fo 1972—73 c'hnfam B

o) many changes oF déflnmon thaf they cannof he used to esﬂmate fhe grovyh 3

rate of teaching sfaff over t_l,me.] Thl"s limits the dlscuss_lon seyerely,.
glance at Figure 3.1 aboyé' indicates that, after o proportional |

.c_a'vrrecﬁan“for changes in definition by d/c/onstanfve;'fical shift on'the Flo'g;scolé,'

7 —

léDawd A" A Sfager,' "A”ocahon of. Resources in Canaduan Educahon“ |

in Canad:an Higher Education in the Seventies, edited by Sylvia Ostry, - sponsored
by the Economic Council of Canada (Ortawa lnformahon Canada, 1972), pp.
201-238, especmlly 2]0—2]9 ' L :

WS,ee"Append_iva,, Tabfe..Aj‘-_‘M.- -

jd Y
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teaching stoff seem to have grown slightly faster thcn',_und?'graduofe' enrolment’

™

for'l the périoo 19]9-20I to 1‘97:2-73 : The.‘overag'e staff to student ratio seems to

3

have rncreased shghfly. Of course ony chonge in average teochmg hours durmg

A . . \ i v

H’IIS perrod would modify the |mp|rcot|on for umversrty lnput—oufpur ratios.

* Meltz has shown that since the lofe ]930'5 there hos been a shlff
in the éompositjor\ of}universify staff at 17 institutions.'in Conodo.w‘ Full
professors declined from 37 por.ce'n‘f of full~time t'eaohing ‘s.f"off in 1937-38 .fo.2’bT
percent in,vr]_9o/(>'-367. ‘Loor‘urers_.ond.insfrucfors‘dilso. declir-\ed,lfrom _22'p_eroent to |
15 perCenf, gau‘t were tensporqril; 33 perc.enf- m lé46'—47. -Assismr\;t 'profe'ss‘ors and
“associate professors mode up rlsmg proporhons of full-hme fec:chmg s;ofF durlng
this perlod Mosr of the response of sfaff to rhe veterons bulge seems to have

4

been in lecrurors and msfrucfors
Usmg fhe ovorloble data for 1963-64 fo 1967 68, durmg whrch
| ) time nerrher serres chonges defrnrhons, it rs poss:ble fo calculafe average and
‘_mdrginal sraFF,fo studonr ratios. For the Frrst rhree perrods ’rhe morgmol sfcff
B stuoer\f 'rofioj"wos one or two hondredrhs be.low fhe' _a,veroge of 07_08';'~ For the, losr. L
hrro ir{forVals the margioal roﬁo-roseAto.oﬁr least 0 'll and the pv}ér"q'g.e srafF srudenf o
' rpfio rose 'fv_owo"r_ds'Ojl..OSI’_. | . - |

I

18
Lo Assoolahon of Unnversrty Tecchers Bullehn, 16: l p 29

See Noah Melfz, "Reporf of the Solary Commlﬂ‘ee,“ Ccnodlon i : o |
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’ Grodudfe_ Student Enrolments
.An onalys\le of tlwe behovlour;.of grodoore enrolmenl in C'cnlc_':da is
~ given in some‘defail in Appendix A~ancl is not rep_'edted here, ‘Gradoote .'
. enrolm‘enf hos ap’peored-more volatile fhdn teoching' staff or Fulll-fim.e ;undergradudfe

' enrolment lts largest declmes hove occurred from l939 -40 to 1942-43 ond From
19 '

»

1949-50 to 1951-52
| Mosf lnreresfmg is the Foct that groduate enrolmenf was I’ISII'\Q _
obefween l9l9 20 and 1932- 33 ot a rofe of 10, 2 percenf Pper year, only 1. 5
v-percent per year less fhon its. growrh rate from 1942-43 to 1972 73 In ofher \llrords
'. there has. been no sudden increase-in fhe long-term rafe of growlh oF graducte ”
enrolment eomporoble in size f:o.l‘fhe. doubling of the rate of _growth of full—tim_e. :
'Undergrcduafeenro'lme'n'fi. o o | |

Full frme and part-hme groduale enrolment was.1.8 percent of

full-time undergroduote enrolmenf in 1919-20 Thls propon‘lnn rose to 3 5 percent o »

by 1923-24 and remcuned below 4 0-pefcent . Unhl 1929 30 Full and part-fume -
ST

| ' groduqfe enrolmenf rose to 5. 2 percenf oF full-tlme undergroducfe enrolment in-

R 1933-34 oppurenfly less mfluenced by the depressron than full-frme _
_‘ unde‘rgroduole'enrolmenf I remomed a sfable 4, 5 percenf of full hme RN

R

. undergroduafe enrolmenf unhl 1940-41 when, ot the outbreak of rhe world wcr, :

S

LT 9Patrrohsm ond expecfahons of Vefercns ‘assistarice offer I'he war, buf
. not conscrrphon, ‘may be ossocrcfed with the: decline from. 1939-40 to 1942-43,"

* Conscription.in Canada drd not commence- .until the autumn of 1944. In the case’ e

" of the Korean War, the ossocrohon may be forfurfous. The declme in gruduofe
' -enrolments from 1949-50 to 1951-52 corncrdes wrfh fhe deparfure of second world
' :' war velerons from the umversmes :
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: ";‘qulzensh_lp’ o_f fore'rgn.;rodents frorn yeor to yeor. : ', \ _

(it fell to 3.4 percenf (1942-43) but hod re'covered fo'4 .6 percentl'by 1945-46

- By 1949 50 full and part-time groduote enrolmenf hod reached 7 6 percent of oF

full Hme Undergroduore enrolment ond remomed in-the range 6 8 percenf to 7.9.

' percenf unhl 1959-60 A change of defmmon lnvolvmg fhe treofmenf of fhe

lrcence degree occurred in ]961 62 Thereoffer fuil ond porf-hme groduo’re

enrolment exceeded lO percent of full@hme undergroducte enrolmenf reochmg

B Y

. 15 percem‘ in 1968 69

- Porhcnpohon rates for groduofe studenfs for selected yeors were o
/ S

| calculated by comporlng totol full ond porf-hme groduofe enrolmenf wnth the

' populohon oged 25 29 yeors. ln 1921-22 Full ond .part- hme groduofe e"trolmenf

omounfed to only 0 08 percenf of: fhe p0pu|ohon oged 25 - 29 yeors. By 1932 33 R

rhns anure was 0.21 percenr Thereé Followed an uneven declme fo 0 13 pergenr

in 1942-43 ond a spectoculor Fise durmg the veferons "boom fo 0 48 percent in |

1949—50 Thrs volue fell bock ’ro 0 38 percent in 1951 -52 By 1961-62 full ond
porf hme groduofe enrolment stood ot 0 86 percent of fhe pl)pulohon oged 25 to e

29_‘yéars. In fhe succeedmg Flve yeors fhss mcreosed ropldly to reoch 2, 40

: percenr by 1966 67 ond 3 13 percenf by 1970-71 The obsence of perlods oF

sfoble porhcrpohon rates’ suggesfs thof vonoflons in fhe populohon 25 fo 29 yeors -’[

| } of oge hove never been fhe oufsfondmg couses of vorloflons in fofol groduofe

enrolmenr However, fhe populahon doto exclude a: lorge proporhon of forelgn

: sfudents who were not londed |mm|gronfs of Conoclo. These por‘rucnpohon ro'res ore

blosed by thls omussnon by on omouat dependlng upon rhe vorlohon in lhe g
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" Total graduare enroiment grew at ¢ cm average annual rafe of 8, 3

percenr from 1919-20 to 1972 73 Thls was 3 4 percenf per year above rhe rate

.of growth oF full-hme undergraduare enrolment It exceeds fhe.rare @gr’owth of

'tedchiﬁg.sraff by a |esser amoUnf.

‘Graduate Sfudenr'E‘Net- Income

Af ‘rhe ‘Si’xteenth Nationdl 'Conferen'ce of Cdnad'idn' Uh iversifies"-in ~'
" Hamrlton in 1934 Dean F M G Johnson of MCGI” Umversrfy ralsed a queshon
ro ‘which he recewed no onswer. Why, asked Dean Johnson, do graduate srudents
‘need so much fmancrol assrsfance relahve to thar recewed l;y undergraduafes or .
A medlca-lvsfudenrs? o - o

-Graduate education y_ields‘va_ low ‘pri.\;afe'_ihrer‘h‘al‘_ra‘f‘é Of“re't'urj_'n' DT

| .( *‘, -

- graduare srudents would requnre hlgher levels of assnsfance fhan undergraduate

. 1
studenfs. ln other words, graduare sfudents would have ro be af’rrccredon fhe

e

‘g..

oy . S

_income. as a resulf of undertakmg therr sfudle\s. Thls ner mcome reduces the

"_'A--foregone mcome cosf of graduafe sfudles. For fhe years 1956-5? 1961-62 and

v

. 20Thls is apparenr from Iower: ylelds of graduafe study then assrsfance |s -
mcluded and the “higher levels of graduate assistance, ' See: David A Dodge and =
" 'David A" A, Stager, "Economic Returris to Graduate Study. in Science, i

i .*Engmeermg, and Busmess," Cancdlan Journol of Eccnomms V 2 (May ]972),

182198 Y

G:aduafe studenfs do recelve, on averoge, a conslderoble ne:‘ '. V

i

relof ive to Undergraduafe sfudy, _When assistance is omu_ffed from the calculahons'; 0 S

To achneVe a privafe rate of refurn closer ro fhaf oFfered by undergraduare sfudy, R ‘

5 basrs of currenr consumphon beneflfs. o e



e
1968- 69 net onnuul mcome of graduofe studenfs conhngenf upon their graduafe
L 2
. enrolment was eshmated at’ $925 $] 201 and $l 626 respechvely. r The 1966- ;
67 eshmefe of thns Flgure would be $] 150 [ess $'l79 ($97]) accordmg fo Dodge ‘
a | -_and Sfoger 22 ln ]972—73 the medlcn income of groducte sfudenfs in Qntarlo ~

had reached $2 33023

: Undergraducfes do nof a‘ppea‘r fo recewe as.lor.ge sfn;;ends as o
. / . ,
o grcduofe students whlle their fees fend to be lorger 24 ‘Some clue as to fhe |
B dlfferenc;es in levels.of ‘support can- be‘obfamea by ex-ammmg dofé oﬁ féderalA o
<;md provmcrtolnsfudenf aid. in Canuda Exch;ded from fhese dafa <;1re ul(.i to po;'f- o

o .hme sfudenfs, fecchmg and research assnsfqntshlps ond com‘racfs, hudden fee

‘_,.Emisslons ond substdlzed bocrd They mclude cnd provuded as locns, grants’ S

RS )
RN

- bursarles, scholorshlps and a“owonces Federuhcnd provmcml governmenf dld fo
i Undergraduafe sfudenfs avercged $475 per full-hme undergraduare sfudent in -

ol

o "'See Appendlx B For eshmahon procedures ond more defculed resulfs
- Note thaf fhese éstimates exclude foregone income and i mcome hot conhngent
o upon grcduofe sfudy such as part fume eornmgs. R ) SR :
: : o '.3.'
, 22 ‘ -
Op cits Appendnx obfcuned from aufhors Thls suggesfs thof thelr

S ‘,'sfudy undereshmafes the income ‘of graduafe s’rudenfs cnd fherefore the private’ rate of:
- return to graduate, sfudy They also omit the part=time earnings. foregone by. sfudenfs

. while mcludmg the port—hme ecrnmgs recelved by sfudenfs, fhus blosmg 'rhelr ST

"'}"'.results upwards,_ e

Councul of Onforlo Umversmes, "Graduafe Sfudenf’ lncomes in Ontquo

"1972-73 "' (Toronfo Counc:l oF Onfarlo Unlversmes, Aprll 1974), chle ll(e)

S Some ewdence regordmg f_ees l,s.‘presenfet.:_l.ubov_'e ynder'; Unwersnf_y.
o Current lnpufs. O e e e
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1968-69 end $506 p'er full hme undergrcduate studenf in ]969 70 The -

| equn\/alemL Fugures for grcducfe sfudenrs were $1, 198 and $] 170 per full-tlme ’
,grcduate sfudenf, respechvely Alfernohvely, mcludmg full-hme qnd pcrt-hme '
groduate sfudem‘s, fhzs cud overaged $853 cnd $804 per graducfe studenf in these

yec:rs, respechvely

1

- Of fhe Gld clleccred fevundergreduafes 59 ;.aercenf was m. the fo‘rm
: -of loans I'thel; *han the noﬁ-repayoble grenfs, a”owonces, scholarshnés and

' bursarnes.?é Only IO percent of grcdu&te s'rudenf oud was in fhe form of Ioams.l

| Smce lodn repcyments come ouf of - lofer eqrmngs, the obove flgures shOuld be
recelculcfed fe glve' non-reee;/able eurrenf mcome.:_ On thls bosns m 1968—69 ;
ond 1969—70 qu-flme uhdergroduafes rece:ved $195 and $208 respechvely, .

‘whlle full ~time grcduate sfudenfs recelved on average of $l 080 and $1 050

‘,respechvely | ’ | "‘"J L i o |

More recen? dcta For Onfarlo prowde more detalled mformohon

on fhe dlstrlbuhon of graduafe studenf mcomes 2 Income is defmed in fhls Sl T

’ source as " funds pald to a sfudenf by, rhrough or wufh fhe consenf of fhe

.umversuty cmd whlch are assocmfed in some Wdy w:fh hts/her reglsfrohon os a o e

'fu” tlme groduafe studenf Loons ore nof mcluded m fhe deflmhon of

“_‘..

—

2 Colculdfed from Ccnada quhshcs Canoda, Federol cnd Provmcnal

:f _Sfudenf Ald m Canada, ]968 69 ond 1969—-70 (Orfdwc InForm\c‘y"anado,\
T '.'_]972) S e L ey T . e T T e

- Grcnts requnre demonstrohon of fmcncnol need Bursorses are glven »‘ S
"'for ccodemlc achievement and financial néed.’ Scholarshfp&.are for superior - Gl
: acodemlc sfondmg und allowandes are. purely in recognmon of fb“-hme a’rtendance.*_»:

, ,.27
Counc1| of Onforlo Unwersmes, "Grcduafe Studenf lncomes m

ll“'w‘i:'v*i_:vOnfquo, ]972 73 »
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"mcome 28 These data reveal rhaf 22% of graduafe students had no mcome, _

17%" had from $] ro $]600 12% had From $160] - $2400 18% had from $2401 -

29 "ﬁ- _ :.

v ‘ $360g 22% had from $3601 - $4ROO and 9% had more rncome fhan $4801 The -

- dlsmbuhon oF sources is also mfereshng. :

Of fhe funds used to- supporf graduate sfudenfs at a” Ontano o

o

’ ‘f‘."umversmes in ]972 73 33% came From unlverslfy feachlng Funds, 23% came

’ 'From Federal awards, 18% came from sfaff research granfs and fhe remammg 26%
_J came frOm provmcnal fellowshrps (1 O%) awards based on need (2 /o) endawment 1\

funds (7%), Unrversrfy non* feachmg servrce funds (4%), and other sources (5%)

,73*\7 .“'

. Teachmg funds awards mclude markmg duhes and "awards whlch exCeed drrecf e
i . R A

:remunerahorr FOr servrces rendered Ll Federal awards mclude fellowshups and - R ‘
_ scholarshrps from the Canada Councnl N R. C., M R C C l D A or efc 30 -
‘ The predommance of umversny reachlng Funds lends credence to fhe hypothes:s o B

. fhat graduafe studenfs are Facfor mpufs for umversmes

| Umversnty Physscal Caplral 5

Nof all fhe funds Unwersmes recewe are earmarked for operahonsf e

' lbld Y p ] Thls defrnmon cerfamly flfs fhe crlterlon used in
‘ Appendlx B thaf mcome obfalned as a resulf of sfudylng should be mcluded

| > Ib:d Tuble n (e) ‘ 3‘_'.
:l.bld.,_‘ 'Ta}bl_ev__lV,(_e-)_‘._and pe Qu

RN
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or For capital invesfmenf. Therefor'e it would naf‘be w.is“e'fo lgnore the cap.ital‘
| accounf operahot‘ls of unrversirie§ ina dlscussron of fherr budgefs Some'of the

' 'currenf account budget is avarlable srmply because unrversmes decided hot fo -

Ly

purchase addmonal caprfal equrpment ouf of revenues The sfatrshc; identify

PR

‘ ,caprfal aceounf rev_e_nues by whether they w_ere‘ Used _to »ma‘ke capital expenditures.

.- Current expendyi‘rures'for capital goods do not reflect resource use.

. lldeall')". flre'flow ol'c'olp'ifal ;ervi'Ces' available‘ to uni"versiri“'es s,hould'be‘obServed :
“ o\}ér time rn aomoarlson fo rhe currenf ser\rlces purchased through the operahng L
e _budgefs Thrs flow depends upon the sfock of caprfal goods. For rhe perrod
_.concerned the besr eshmafe avarlable for rhese purposes is. cumulattve o
expendrruree of Umversmes on. srres, burldmgs and’ equrprnent As Abpendlx A

_‘ ,shows it is'a. poor sulos’rrtufe

The cumulahve cos’r of plant of Canadran unlversmes doubled From

_. "1921-22 to 1932 33 reachlng $200 mlllron in 1961 dollars in fhe latrer year. : I” L
S subsequenfly declmed, reaclung a low pomf of$160 mrllron m l%l dollars in |
| '1947-48 Subsequently it has rrsen sfeadrly, wrfh fhe excephon oF a small declme_f

x'-,-frém 1949 50 fo 1950-51 ln 1967 68 fl'ns measur‘e sfood af 1 370 mlllron in }961 B

. The 1961 dollar value of cumulative cost of plant pet full-time

3 See Appendrx A Table A:-l5 Nofe thaf fl‘us dafa drl’fers From :

' ;'Hemch s estimates in recenf years and that” the more recenf data: does nof allow. For el
., assets disposed of by universities, ~See Walter Hettich, Expendlfures Outputand =~
. Productivity in Canadign’ Umversrry Educahon, prepared for the Economrc Councrl L
;:'“-».-',_.'of Canada, Caf No EC 22~ 2/14 ( awa lnformatron Canada, 1971) p. 74- SN
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- undergraduate was $3800/sfudenf in ]920 2] ond $6250/studenf in 1932 33 The

declme to ]947 48 brought thls crude meosure of fhe ccpﬁa?-Ouprf ratio fo

$5]50/student in 1941-42 ond, under the mfluence of fhe vererons bulge , Alf

»

Fel] to $2000 per Full-hme undergraduofe sfudenf in 1947-48 By ]950 5]

: port-timé undergrqducfe enrvo_'{me_nfs were oml,ffed from'_i_‘he ou,fput meqsure; o

JA . . L i . . X Sty N . .
o . - - . . . . e N S .
. “ Lo

ccplfol expendltures hcd raised fhe cost of plcnt per full-hme undergroduote only

_to $2750/student. It subsequenfly rose to $4050/srudenr and %500/sfudenf in.

! _ ‘ P \

..1960-6] and 1968—69 respechvely . . . .

.'Relating 'Inpurs'fo Undergradﬁofe; Enrdlmenf. o

. -,Tdblé_ 3-1 summarizes _i‘he data collected.on input and output rates of .~

g'rowth. 'lf -dccdemic sfoff and 'grddijote en'ro!ments.‘were' to be Uéed :fo' ekplidin

| . R : ‘ 3
the growth of undergraduc:te enrolment oufpuf fhe resrdual would be negchve. o

ce

Thls does nof refufe fhe model suggesfed dbove buf it does |mp|y thaf some: change L

is uncccounfed For in-our dlscussmn. Possrbrlmes mclude fhe foHowmg, .

~—

-

Ov'

2Thus was conflrmed by a mulhple log lmear regressaon of full-hme ’ L

' "'undergruduate enrolmenf ogemsf the logarithms of capital stock (cumulatlve

- real cost of ‘plant), teachmg staff and total graduate erirolment ;-for the.period "=~ ..
;»".1920 -21'to 1968-69. The srmple Cobb-Douglas coefficient on fhe cumulohve; L
: _real cost of piant was riegative (=0.34) and srgmflcanfly different from zero, "

- while staff and graduate enrolment took srgmflccnt positive coefficients (0,35 : .. &
/- and O 42\respechve|y) Dummy variables were used to account for-the effects” "

of. chcnges in definition in the feachmg sfaff and ofher dafo on the sfoflsflcal R

: relationship.  The trend coefficient was negaflve (=0, 03) suggesting declmmg
~..output from. fixed. Jinputs, = This' resulf suggests-that' experimenting with functional

~forms which do not predefermme rhe elashcrfy of subsflfuflon befween edch of

k:v-if;i;fhe fhree Focfors mlght be Frurtful e
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E ‘vﬁridt'ibns in capcc_fty uﬁlizqfion ‘moy' hové occﬁr‘red_ibyer time. Also, if -
- ,‘pn‘iyé'rsifi'vgs do not fimif g'rqd(;;.c‘fei enrolmenf fo t.he.AIevels i'ndicqfed'For,ef,Ficient '
prodUction'oé ?d‘ucéfiéndl vreSour:cé_s fo;'iunaergro‘dﬁdfés_,' thgnfhe vﬂdt'o- ;Nilll_lié
. .”ipside_f"he pArodJucfioh frontier. lfigraaudte' éhrvcflme‘nt'gr'c;ws‘rAeliofivé t@_,i\fs'/ »
efficient l_:evel over time the data w.ill‘. ih’dAi-_cafe. declining pr‘édbct‘i'vify.ff‘c_)r-n fixed
;ésdd;ce ihprs .Qs' WOs-ﬁo_fe_d fn ,th.e prévi}o_'qs i:'o_si'notle 4 ""Graduaté studles vmo’})" hdv.e
Beécfnéz mlo.rfe ‘ppbijlaf w_ifh §dee6fs -err -f'i-me. beélilnesl ;irj the dverag‘e_féac’hirf_g

. hours of teaching staff would also_explain this result.
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TABLEé‘i

: AVERAGE ANNUAL RATES OF GROWTH OF SELECTED DATA SERlES
‘ RELATED TO UNIVERSITIES IN CANADA - .
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to:

1932-33

1919-20 -

32-33

fo

43-43 .

C42-43
-to-
7273

19-20
o -

- 72-73

Full ~time undergroducfe enrolmem‘ _ 3.1

' A-Teachlng staff (corrected) S 42 0

: .Tofci groduofe Q,nrolment | L ' - 10.2 ,‘ '-_‘2..\1- .' A

-~ Cumulated. umversnty copltcl g
expendﬂures (1961 dollars) ~ 6.1

b

‘Clwltcn labour Forceb R 2.3

0.9

_‘.;..6:.".

- 8,7

6.8
7.6
.7

2.4

3.99
1.8

49
5.4

9Ddtcfofi920-21T6 1968-69. -

bDotc for 1921 to 197]

“P>

EEEY

Source See Appendrx A Eshmotes dernved from regressuon of fhe fOrm

| -lny =a + bt For the- mcluswe perlods sfafed
o Where; y.

s’er'es |nvq'lyed ", ;'

year .

It e

y
-~ T la consfcnt

0.01 x overage onnuol rare of growfh

,’/\
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(CHAPTER 4

A\FENERlAL MODEL OF THE MARKET o
 FOR HIGHER DEGREE HolL‘DERs
Th«is\‘chapfe‘r presenfs a mode! of the relotionship‘Befween gfcdudte
v.educcf{on and the .lubeur market in V{hieh hiéher degree hoil‘de,rs.see'k empAlo’yr.nent.

This model is used to illustrate some hypotheses about the causes of surplus in the

market for higher dégree holders in Canada. - ' - \

h\}

.Mot.jvo'tio.n '
.THe"dislc.:L;séion.pf rﬁod,els of.shortog'es‘on 'sQrpllusies.presenfed in Chap;er

1 "cenc:i/t).ded;-thct a pdrf.icu_la_r. ecse wo.qu fetju're a careful onéxl_ysis'of derﬁorid and

supply -réla.t‘f‘ens; Chaptef 2 suggested tFot sérp.uses}are a fed:fure of the

-

Concdioh. m"o“r'kef ‘for“higher degree hblder%Sqme“df:fhe»fc:em;‘)ohenfs of the model

were dnscussed prewously The relcflonshlp oF the output of educahonol ;
rlnshtuflons to fhe labour market was suggesfed by Hansen ond dlscussed in Chopfer

~

_ ]. The produchon Funchon view of umversmes w05 set ouf in Chcpfer 3

4

TN

Models and MefhodoAI.ogy ," L | 2 L ‘.
yp:

In the present sfudy the teshng of ofheses is not fhe lmmedaate

i

ob|echve of model bunldlng Bunldmg a model would be |ust|f|ed IF the model

o9
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| suggestexesfoble hypofheses The éxercise of mode! building makes eXplicff the

N

\\§ hypothepe of the. mveshgcfor If and when suffucuent dcfc become

+4 o N
:&

" Highlights of fhé Model

A feature of the model is its emphdsis_ O_D'f.he behaviour of the agem‘g
~involved and, in pcrﬁ’culcr, on the _ccp’ccity' of.fh'o_s.e agents to .dﬁon'g'e th.gir"
Behqviour_vunder changing circumsfddcés..'_ The:life.rohi)reA on the mqugfg._Fo; .h?g‘her
~ degree Holder_s often f;re_ﬁc.xfsabehcvidur as a matter Off:xed p,‘-o'p_o.rt'?éns and 'iny: .
v se‘ldom‘.discussés the -i:hcnge; obsérved in H’i.esé"proj'oorfio-}w.2 g Models which conroiﬁ: .
‘no mechonlsms for the redress of lmbalonce are llkely to prddlct nmbalcnce |
The model hlghhghts the Fact that fhe same ogenfs are achve in both '
" markefs and atlleast for the c;::se of umversmes, evenfs in one markef rﬁay very
 well ,-nnfiu’enf;e'be’hdv_lour'-m another, An example of fhks is the cupocnfy
univvéq"‘sii:ie‘é‘hoyé to sub‘s-t:i_f.Ufe'grdd‘uo_te _students _for-sfgff,szn re;ppnﬁe _to.chqdn_ges m

the dq‘cforqte labour 'm_drk'éf and the market for gr,dd’;';’cllit_'e'b'_enrql'riwénf places. -

3

. ]These senhmenfs der1ve from T C /Koopman s "Measuremen Vithout = =

_Theory,’ Review of Economics and ‘Statisticg, 29 (1947), 161- 172 cor&ed and

- reprinted in M, Beckmann, C. F. Christ qnd M. Nerlove, ed., Scientific Papers
of Tjalling C. Koopman's (New York:, Sgrlnger Varlag, 1970) 112-13T. See also

T. C. Koopmcn s Three Esscys on ‘the' S’rdfe of Econgmic Science (New York:. '

- McGraw- Hl” 1957) Essay ll “The COnstructgon o Ecooom:c Knowledge," p 142

2Alan Carfter's predlcflons have depended Upon flxed proporflons‘ j
E Rlchord B. Freeman has lncluded behovnoural change in hls work 2

A
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Si\milcrly'grdduote students may advance or delay graduation, within limits, in

“response_to conditions in both markets.

* Model of the Md.rket for-}.-ligher Degree Holderﬁ
The model is first presented qlg’ebrciédll};, - Subsequently the
, intgrprefc,f‘io'n'put_ on each compéngnf is ekéloined. The 'thSt d‘irécf.fo:rﬁﬁ of the
.r.no_'d‘eil is as .U‘sef of excess dém_dnd fu‘nctions, Let: | ‘ |
@y IR _d(;)_.% A .p;f.(f)- +‘éd'..'x,(_r)
@2 L =AW +B.x(t) be
»cc;rr'éspondin.g.sets of .d,ern‘ond and s.;'jpply relations. "The.oss'oCi"ofed'excess Aaemcls.ndAs oré:-
wa o e aeh e, T
”‘-wh‘ere_» | l‘ | y(t) = d(t) - s(t), A= %A‘S'ITB%B' _BS
lEquc_fi_o'n. (4.3) g;ly-e:s the gen‘eréAl ‘_.f’o,rm of t‘hev,ni‘obdel ) {'!ts‘él:elments v
‘are in'fgrpr;eféd .C;S_IF:O.H'O\:NS: B -
_ y (t‘)'.is_ 02 yecfor.,.~whie‘|".e.
: yl'(f)l =~.;exc'és:_sf;d;a.mcixﬁd af;t'ir.'t}e-A J for g.rl(_.:.duc::te sfudenfsm o
_u‘ﬁi;ver.siitigs" - | :

yz(f) = é*ces§ defnar’\d'/alt fimé. t {»‘;;fn ow fj_sc;éf?f.éj hdil"ci?rs';:ir'\bfhle
© labour mcrxef ‘ L ‘
;'P‘(f.).\.i(s 'dz-'2._.\'/;3:<.:tlor,véfb'yd',-;ob.les_l M‘ér“’.'._ ‘- ' .
P11) = aversge real stipend income of graducte students net of

" tuition fees at time t.

o ‘p2(f)_' = ‘average real salary at time “t of ‘ﬁ,éw'doéfopmés‘fih.'.th'é';’: R

: : 4 . lcbourmarket
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x(t) is a k vector made up of the values at time t of all the other
- variables which affect the demand and supply relations

- concerned.

e

. The mctrlces Ad' A B B ’cnd t.h'e. fesulfing A, B‘cre' cbeffic.ien'f métrices of

- “appropriate order. A A cnd A are 2 X 2 whlle B, B B are 2 x k

'
. The PU.’POSe of fhls‘mpdel is to exdmme the ccfual behav iour"of | }
Pl eloriv 10 conditions under Wh‘;h the market might clear . ‘_'M;rk‘?;‘_cl'evcrin‘g .
occurs when )’(f) =0. : | | ' ' S
i 0 = b 240

If is necesscry and sufflcxenf for. mcrkef clecrlné fhat‘ : “}?
Market cleormglccn be achleved for non. zero x(f) and P (f) prow&ed

A :s 'r.xdr"i-'-s'ingulcr This esfobhshes the exlsfence of an equnhbrlum The o
_ strucfurcnl coefﬁc:enfs (A) wull hove some lnflvuevnce on. fhe hme pcf‘h fo"owed by e
the morkef The od'|usfmenf' mechcmsm will deterlmm.e whefher equuhbrluxﬁ 1;
: dc’h‘i.e‘vec.!.' | Smce fhe mcrkef regulorly fdlls .fo cle;ar,. equohon (4 4) does nof

express the octuol pcfh of p(f) in, the markef for hlgher degree holders in. Concda
f the morket is nof clearlng fhen those responslble for sefhng p(f)are conszsfenfly geffmg,

- lf wrong for sorme recsoh Assummg good wull thvs may be ccused by |gnorance of the

: equullbrwm relatlonshlp berween p(t) und x(f), lgnorance of x( t) Or mabllﬂy %

By

- od|ust p(t) qmckly and correctly

lf the morkef is cleormg in fhe long run. then dlsequil'b’rium may be* R

- the resylt qf IagAs‘ in _ob'serv_chon 'o_f _x( ) or’ lags in cd|ustmenf of p( ) ln thls case j o

CooLe
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one could examine the adjustment behaviour of The morket »One}c"‘xfﬁprocch to this

would be foolexamine how the value of p(t) actually, selec}e\é’frofn time to time

LI

differed from the valve requlreﬂ for equi‘libriy‘m.. ’ et S - v

The next section considers the_ basic structural relctions,in the model,
and piovides a justification for each. This servesto give the reader afeeling for -

~ the components of the model. =~ - o

Subsequent discpséion'cdds_ ah adjustment mechanism to the model.

1

Qutline of fhe Model

e - e (.1

/
The components are demond and’ supply relchons for groduofe
sfudents dnd demand ond supply relohons for nevftiocforotes These relahons '

correspond to fwo morkefs, one For groduote studenr enrolmenf (surphed by

students and demonded by umversmes) cnd one for new docforofes supphed by

groduchng students from Conodlon cmd ofher Umversmes ond demanded by

’ “'anddion uni'v_ers‘i_tiés dnd n_onv-cc.qdemj_c:employe'r_s. ‘ B TR

- . S, '_\&-“.

The Supply of Groduote Studenfs to Umversmes -

f.*i oy
C

«,»

When v r&ersihes rcnse real annual graduate sfudenf sflpends ne1' of

 tuition feés,‘.thg.nu berj,o"fvgroduate's_fu’de‘n't"s seeki_ng{‘enrolmenf po’sit-lon_s‘ri;e‘s,

_'.'ot’hét 'vforicxbles"'r "r'nci'ning Cons?ant Shpends make foregone mcome easler fo

fmqnpe cnd red/ce rhe lmmedlcbe costs of gruducfe educahon. Consumphon of

"graduote educchon cnd mvesfmenf m groduafe educohon are eoch mcde more o SR

LI

e

73
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i
i

‘attractive. . Freeman shows that changes in the number of Ph.D. graduates five-

s

[ years l_atbe‘r'ore”dffectéd _By the mean dollar lnv‘o'lué'offéliowshinst awnrdéa per Ph.D.

" in'the period of the enrolment decision. Changes in discounted, lifetime income. -
hove,.’o more. impo’rtcnt éffecf thcn fb'eHonsHips in 'Freeman's resulféjfor fhe.‘U.S'.

'Because dotc on onnucl new enrollees are an Olelcble it. is nOf Possnble to tesf R

}
>
.-

~ whether dlscoun'red lifetime i mcome mcrecses its effect wirh tlme enro”ed

-

' Whén 'universities raise fhe-»rea-}'annual ‘solcries of 'new. d0ctoroté';,

."nr when other e-mnloyers raise the real SO'OfIéS fhey‘ pay n;ew docforofés, then the :

num‘bt;r oF gradunte .studenfs seek;né enrolmént posmons r|5es o’rher bvarllables | . v
_:rémoining const‘dnt T‘he suppIy oF studenf is .exp‘ectéd to be‘ lesg sensvllh.ve,fo fne N

o " - N 5\; . . .
. real. sclanes oF new docforofes thon |t is to reol nef shpends. » Salcrles of new

' doctorates offecf only the mvestment mohvoh&i for graducte enrolment h o
N . . - e ¥ . Al ’ .

S i,

. sfudenf cunnof expecMo recelve the consumphon beneflt oF rmsed salor«es fot *:

. yecrs. The effecf on fhe mvesfment decus:on is cllscounted fo oHow Fcr the delay

N \

S Dl . ' . o

For a dISCUSSIon of fhe humcn copltul lnvestment model of demond for ’-f“'

S educahon see Theodore W " Schuliz, 'Investment in Human Capital:. The Role. of

| “";'rilfhns study R

Education and Research (New York: Yhe.Free Press, 1971).: Qe aTso ML,

- Handa and M. L. Skodnik; "Empmcol Analys:s of the Demand or Educohon N
~ "Canada," in Sylvua Cftry (Edn‘or) Canadian Higher Educohon in the Seventles, Cof
No EC22 1772 (O'rfcwa lnformaflon Canada, 1972) S \ Ce

o 4Freemcn The Morket for College-Trained Manpower op cuf., pp 117-'. |
o 123 The mode! proposecﬂwere owes much'to Freeman's model of incomplete = . .
ad|ustmenf wnh the excepflon fhat more aHentlon is pald to umvers:ty befraWour m :

“The qppqrenf confllcr wnfh Freeman s resulf menhoned above ’ could be
_explamed by the very high income eloshcny of demand for groduufe educ
-« the starting. salaries of docforutes are correlated w:th per. captta income: S

“w -

ond Skolmk M Empmcal Analysls of fhe Demand for Educahon m anadd,




J before the salary can be obtained. Uncertaivnty aBout'completion of studies also
"Arnakesstudent d‘ecisi‘ons._a_b.out"en,rolm'ent less sensitive to future salaries. 'Enrolhent
decisions are treated as annual decisions. - In this way the m?del _lncorporates an
‘allowance for graduate students who decide to terminate their studies before

: completi_on' of a degree. .

The Demand for Graduate Students

Umversmes demand graduate students and new doctorates. , To

B understand these demands it is necessary bnefly to dlscuss the technology and

e

m_'otnvatto'n of'Canadl_an, unlversltles.,_ o

- Eorly in Chopter 3'the idea’of universities providing ‘educational . *
- réSourc:es""for- under’graduates st int’rodvUCedf.“ That. chapt.et*dl-sc.used'-how- IR

: -Canadnan umversutaes have employed resources of teachmg stafl", graduqte students

: and plant and equ:pment to provude educatlonal resources for thetr undergraduate

- students. Tl'ns descrlbes the technology of umversaty operahon but not the

"_fmotlyatlon.".“'. o ‘
A snmple and reasonably comprehenslve express:on of the motwotlon "

Dt

:of Canadlan umversttles i that they seek to maxlmlse thelr output of scholarly ’ ;

. ‘_;eseareh su_b;ect to const_ra'lnts~;i' : 'Th'e mCS?"mPQ"_fC'"f' ‘cons_tr,al_n__t{s:a‘re t_hat'-g'." T e

S

- suffiéient educational resources must be provided to meet the needs of their

S 6See Doryl E Carlson, "The Productlon and Cost.Behawour of Htgher
;Educatlon Institutions; " Ford. Foundatlon Program-in Umverslty Admlmsfrqhon, Pqpe,-
- P-34 (Berkeley Unwerslty of Cal;forma, ]9725 and P ‘W, Cartwnghf The
S Economics. of Deanlng “The Care and Feeding of Homo Academlcus, " Western
SR ‘}Economac Journal Vol 3 No 2 (Sprmg 1965) ' N
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76
enrolment; * they r‘nqu not overspend their budget, and they may not enrol more
graduate or uAnd'erngdUGte srudenfe fhan-seek'enrolment. “In fact it ‘moy be cr‘Qued

fhcf fhe lasf two of these hove been the only effechve consframts on universrty

- .grcduote c&i'undergrcdudte enroimen,f in some recent' yecrs Thls is suggesfed by

fmancmg formuloe whrch exponded budgets wufh enrolment cnd by the suggeshon,

mcde in Chcpter 3, fhof groduafe sfudents add to fhe teachlng ccpacnty of

_ umversnhes even offer fakmg fhelr own resource use lnfo account

» Thns model of unNerSIty behavrour can. be srmply expressad os

}-M"dx:'R P R(S -5, G -G, |< -K) T |
::Sublect o~ - B | ‘
":"-_"-Ad?,-quqte fecchmg fIU+t2G \S ' (s G K) f
| :*.’_'L.m.fedsudget by +h, U+b G ? ‘° S”’bsK’LbéG”.’? o
B " 1»‘;.,;,;‘_“L|mrted qvanluble students and sfcff G<G v U UD' §¢ Ss_”k Ks' |
?.‘-Where . R S, ‘G K oncl U ore, respechvely, ennuol volum;%s e_f scholarly RES

o resecrch completed feachmg staff, graduofe sfudents, plunf and equrpmenf and

undergraducfe sfudents., ““ S i e S

.

R (S G K) is t'ne produchon funchon for scholurly research
t‘ and f2 ore requrred educahonal resource coefﬂcnents per
' , o =enroll_rnent“yeqr b
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b].ro 53 are revenue coefficients co g .
. b, tob.are expenditure coefficients: P S .
: ' GS is the number of graduate students seeking enrolment S
o UD~is the number of unb,.der.grod‘udte students seeking enrolment

Ss"-is tne’.qv'cil'cl‘)‘l'e sfe,ek»of-deadernic stcff

4' Ks‘ is the avcllabie sfock of caplrol equrpment

e The number of groducre studenfs umversltles seek fo enroll will

t

” dechne as grcducfe student real nef‘ shpends ruse, .other rhlnés remcmmé unchcnged.

' To the exfent that groduofe shpends ere pold okut .of unrversiry re\renues; };: o .
E 3 unlversmes wu” subsfn‘ure sfaff fo.rl bofh teochl‘ng and reseoreh duhes. Thls effecr . o
.',CPU ld‘ _b'e_quu fe ‘_we'ek 'bec‘cr'u‘se_- graduate »sh‘jde,nf' "enrel_rne_nf ee_nfrvi.bures-'fe-_ univ'ers.i,t‘y .' -

bixdg’_efs’._'ond b'e‘-gduse‘ np-t‘o'l_l,,of_ grc,ld'Uc:g'fefstUdenr‘ sﬁ-ibencjs" ore"'q'f.chd:rg‘e to univ‘ers"ify% v

lncreases m fhe real salorles paud fo new doctorates by umversmes

’ "'_wrll |eod fo an mcrease in rhe number of groduafe srudenfs whlch umversmes seek

.‘f‘fo enroH other fhm\gs remammg unchcnged Grcducte sfudents wu” be ,. SR B |
: R U SR |

Y

o subshtuted for teochfng ond research sfcif in fhese cwcumsfonces.

Other varlables affecfmg fhe number of groduafe sfudents whlch ~

e umversmes seek ro enroll mclude 'fhe gl‘dde pomt averages of graduate srudents,

‘ ':»'.undergrodua#e enrolmenr and the srze of the confrliduhon of groduofe sfudenr e e

o ‘enrolmenf to umversnfy revenue. The effecf of a” these components wull be

- N : N

AF the overall grade: point average oflncommgsfudentswerefornse ¥




‘then universifies could be‘expec'f‘ed to ;séék to enr_o' mor'e ot; these s,rudenrs
lncludmg grade pomt averages | ‘m the formal mooel leads to conS|e|erob|e dlfﬂculfy
It odds a quollty dlmenslorw to studen}s ond. mckes og‘gregcnon orfflcult The dcto v
are-not reoduly collected or mferprered Sgudenfs with dlfferent grode pomt
‘;.o\./eroges obtolned in drfferenf years or %t dlfferent schools mcy be of equuvalenf o /
'cbllrfy The dora are expressed dlfFerently at every .scho.ol clfhough Prmceton -
. ‘  ‘Admnssnons Tesf dctc mlghf overcome thls problem The grades occepfed by

-

unl_VFrs,mes moy tend fo,chonge from"hmef"o hme_._{ - ST .

'!The Demoad}fof-.Ne‘w,pocfbr'df;,s._ LR

T0f0| hlrmg oF new doctorofes wnll declme in response to i‘ncreoses i

i fhe reol salanes of new docforctes, ofher vorlobles remcunmg consfcmf LR

'umversmes thls reﬂects subshfuhon oF gruduofe sl;udents for teachmg and reseorch"*v_"f_‘ o
¢ g ;

sfoff lncréa’ses,ih the sqlor‘i-es o_f, néw. doctordfes are l-lke‘ly f'd_ledd fO;decre'oses '."

'.i

- unlversrfy hmng of new docforates ond mcrecses ln recruufmenf of graduate e

. L ‘- S P . A
A R T N ] R
Ve . I B R . -

studenfs.




~ the numbers of new doctorotes which universities seek to hire.
.‘ . . o . .. . - ’ . . B .
L. - The quantity ot_ new doctorates demanded by the non-university-
* sector will depend inversely on the level of real salary doctorates receive in the .
non-university sector. ! , o

LT . ' . : - : ' ’ o -

Other factors influencing the quantity demanded include the rate of
‘ gqut_h. of-reol._-ootpu‘t,, loboUr'pr.oducti‘vit’,y ’and’the average r_e’al sdlor‘y, of

-baccalaureate degree holders in Conqdo.A L

e

| lnequilibriumthe univetsity and non—universlty seotors 'ot' the

-labour morket wnll offer rdentrcol solorles to equclly oble doctorate holders in

' |cl_entic~ol i‘obs.7' The demond For new doctorates is. therefore treoted ina smgle
Cequation. 4 -
quarK o %e

The Supply of New Doctorotes

- V

New doctorotes who decr»de to remcnn m or |mm|grete to Conado moke

up the supply to the Conddlon market It is ossumed that umversmes supply

N

: groductton perfectly elostlcdlly ond thct graduotton decmons are bosed on snmller e

' calculotlons to those governmg enrolment decmons. In oddmon |t |s assumed thot

L R P

TR S

o 7Freemcm relotes dlscounted lnfetlme eornmgs to sector of employment ond
orgues thot the coefficients relate to: the non-pecuniary income ‘obtained in. some - -
“sectors, e.g., teuchmg and resedaréh. "See The Morket for College-Tromed
Monpower, op cut., pp 87-90 e RENT

8A theory of the supply oF Ph D graduotlon lnvolvmg mstltutlonal i e
presttge generqted by weli-placed groduotes hags been suggested by Dawd W. oo
" Breneman, "An Economic Theory of Ph.D. Production: The Case at Berkeley, o
. Ford Foundotlon eseorch Programon Unlversuty Admlnlstratton ’ Poper P-8
(Berkeley Unlv' stty ot' Coltforma, 1970) mrmeo. ES R
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* at the margin the gradu’ahon of one additional doctora'fe in Canada reduces net
@mmrgrahon by not more than one. Fmally, nexi( doctoral graduates everywhere |

are assumed to be aware of relative salarres everywhere and to enfer Iabour markefs

acCordingly.
: The quantlfy oF hew docforates supphed to the Canadran Iabour

e

xmarket wrll increase when the salarres of new docforares in Canada rlse or when

f

"graduate srudenf 'st'ipe-nds rise “In the case oF shpends rt mlght be ob|ecfed fhaf a
fise in srrpend mnght lead to students delaymg graduafron rafhe/r rhan facrhtahng
fherr work Thls seems unlrkely

T w

I‘ncresases"in sa'laries?’of'new_doaforafes abroad, or increases in

‘ frequrred grade;pomf averages in Canada,are »e)}ecred fo- reduce the number of -
. _'new doctorates seekmg employment in Canada. Grade pomf average mcreases in.
"thls case. are assumed to resuh‘ |n feWer Canadran sfudents complehng thelr srudres.

The Nature of rhe Mafrrx of Prlce Coeffrcrenfs .

* g

?f;:

.'.
’

Thls sechon summarrses fhe quahfahve resulfs of the prevrous sechons._ SRR

The srgns of fhe coeffrcrenrs of real nef graduafe studenr shpends, and salarles of

= .‘. new docforafe holders have been dlscussed for each of the demand and supply

equatlons as ser ouf in. the foHowmg fable. - , SO ES .( R

]

e 9Freeman argues, on the basrs of survey and regressron calculahons, rhat |

shpends reduce the.chronological time ;penf acquiring a graduate degree. - This .3
. would imply more. graduates per unit time . Freeman, The Market for Co”ege-' B
i_.'.'"-;-u Tramed Manpower, op crt., P IO9 e

/ Ll oo . '.. ., B ERTRR R K S e e iy B SN o .




'docforafes. lf recl nef grodudfe studenf shpends rlse fhen denk:nd for graduote

. 81
\,

TABLE4.1 W0 T

et

e

'SIGNS OF COEFFICIENTS OF PRICE VARIABLES IN EAC
DEMAND AND SUPPLY FUNCTION N THE MODEL

-

' . - v' L Prlce Vcr:oble B \

anefien o I : Real Net Grcduote - Real Salomy of New -

Student Stipend ~ Doctorate Holders

e

Demand ‘for_.'g_rchct'e students

._ by universities = - S 4 - o
(Supply of,plxqces)‘ o ' : Sl
.Supply of graduate sfudenfs L | |
‘to universities . 0+ NN N
(Demand fof places) -~ . T e R R
. Demand for new doctorate e *“+ R o o v
'_ "Supply oF new doc'rorofe o S + o ," 4' o '._ + - : | o

holders )

et . S : ‘@,

From fhns fobTe |f |s possuble fo derlve fhe SIgns of fwo of the pnce o

o coeffucnenfs in fhe excess demcnd equahons Fc:r grqduate sfudenfs ond fcr new

J-.

SE A

R .studenfs Falls ond fhe supply of sfude?_f% fo umversmes rlses. TFnereFore, lf re‘net

.",

_..,/).

e »the reaf sclary of new docforqfe holders rlses then fhe demand for new doctorcfe
S L e e S LT
'holdefs fclls whule fhe supply rlses Therefere , lf the reul salcry of new. docforafe

. "l-'-graduafe student st |pends rlse fhen e,xcess demand for groduofe sfudents folls‘ 1 : "~ ’
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)

Y Rolders (ises the excess demand for new doctorates falls.

«

The effect of increases in the real solary of rnew doctorate holders on
‘ o

. excess demand for graduate: students, and the effect of increases on real net C
~ gradudte stipends on excess demand for riew doctorates are both unclear. It is
* possible to state arguments for either sign for each of these parameters. For the

" time being it is assymed that both are negafive. This 'oss()mption isdiscu’sséd‘ﬁe,’ow.
- Under this assumption the poffquofgsfig'hs of cogfficients in the excess:
demand functions;.and therefore in matrix A,.is as shown in the following table.

>

/OTABLE4A2 T

SIGNS OF COEFFICIENTS OF PRICE VARIABLES .~ -
~IN THE EXCESS DEMAND FUNCTIONS -‘

PO o . : ..:

S : o 'ReolviNéf. Graduate Reéﬂ Salary of
Excess Demand for . . Student Stipend New Docforofes

ol S ' . ) ,§f‘9:,‘ o o e . : .
- Graduate students ., - 1 g - L T Cow o e
~ " byuniversities Lo ’ " A

New d.oc'er'dtes Sy A' ..

Y o A

The sugns do nof estabhsh whether or nof fhe mafrax A is smguldr

S

An exummahon oF fhe sngns of fhe shpend and salary coefﬂcnents

- m.-re.sponzs:e'to‘géne.rc' heisceestin r:dl.-mcomes;f real _Sﬁpends.cnd real doctoral -

salaries also rise, then theré"'w:'ill_“é&ér"ge n"ehg'afi'v‘g;"-»ex"c'e"s'sfd:emqnd.-'_fc_slrf."grddu'dfe %

Jw
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students. ;In addition, rising real gradyate stipends will lead to a surplus of
. o |
graduate students and new doctorates.

]

. This is as far os analysis of the model can be token without discussing the
\ . ' ’ «
. : - ¢

adjustment of the real values of net graduate student stipends and salaries of new
doctorates. ) : .

} r ; ot

4

The Price Ad]us‘T\er #

In the late 1950's, Koopmon'-s9 suggested fh#ﬁ the adjustment of prices

<

needed to be motivated by something more than the theorist's desire that models

. f -
possess stable equnlubrlo A‘rrow sugdestech that most economic models pay
“\ »

considerable oHenfi?j{ tothe specification and explanation of tht structure of supply
and demand relationships but the adjustment of prices is generally taken for granted

or left to the 'Law of Supply and Demand' >
. the Law is not on the same logical level as

'rhe hypothesis underlymgj (the demand and supply
relations). It is not explained whose decision it
is to change prices in accordance with (the Law).
Each individual participant in the economy s
supposed to take prices as given and defer‘m,me\g%;
choices as to purchcse&\ and soles accordmg‘y, jnere
is no-one left over who |ob it is to make a decision
on price. ! '

1

9T. C. Koopmans, Three Essays on the State ofiEconomic Science (New
York: McGraw Hill, 1957), p. 179.

0 .
] K. J. Arrow, "Towcud a Theory of Price Adjustment,” in M. Abrcmovufz
-et al, The Allocation of Economic Resources (Stanford, California: Stanford

Umversnfy Press, 1959), pp. 41-51,

1’]I‘bid., p. 43.



3

4

[

: N . .
Thére have been many subsegient attemptg™to motivate price adjustment

T 13

. 12 ) R e theor
. mechanisms, The problem continues to interest economic theorists,

, i
In this study universities influence the level of both of the prices®involved.

L}

[

The level of real graduate student stipends after tuition fees is set by

universities and research adminiskators. Universities and departments seeking

students tend to raise their offers and those who wish to limit their students tend to

lower Yheir offers. Graduate students are too fragmented and passess too little

k]
: s

continuity in the market to be able to influence the level of stipend they receive
: ) 14
except by their aggregate responses. - \

A

The average real salary of doctorates employed by universities is set by

umversmﬁs, not by new doctorates. Universitiesseeking new stoff tend to make

v

and accept high.er salacies than those able to pick and chpose among applicants.

[

- Existing staff have some bargaining power relative to new staff. New docgofofes

~

. Lo, X T\ )
are too fragmented and possess too little continuity in the markef to be able to
4

influence their first year university salaries except by their responses in aggregate

12 ' ‘
» oge Donald F. Gordon and Allan Hynes, "On the Theory of Price
Dynamics," in Edmund §. Phelps et al, }Aicroeconomic. Foundations of Employment

and Inflation Theory (New York: W.W. Norton and Company, Inc., 1970), pp.
369-93. - .

]3F. H. Hahn, "Some Adjustment Problems;" Econometrica. 38, 1
(January 1970), 1-17.

) MWhen graduate students and new doctorates are in surplus cffempfs at
organisation can be expected. They will succeed in negotiating because no single
university can afford to lose its most mobile graduate students.” When graduafe
students are in shortoge negotiations will make no tangible difference and students
will again become fragmented. |

N
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to the offers made.

Similarly, the average real salary of doctorates employed outside
» .

. ) , :
universities is set by the non-university employers. Employers seeking stoff may bid
more for new doctorates than those who have met their requirements. They mgy.

»

maintain the relative position of staff already employed. New doctorates are too
fragmented and possess too little experience of the market to be able to influence
their starting salaries except by their responses in aggregate.

University and non-university employers are affected by the actions of

each other. Ethbrium is reached when bo'rh set identical salaries for identical

\_/ \docforote holders in-identical ]obs . /

"I this speculation is accepted then the price adjusters in the market for

higher degree holders are universitics and other employers of new doctorates. They

AN . » . ¢

are constrained by the aggregate responses of graduate students and doctorate
holders. The behaviour of price adjusters will depend upon their motivations while
the aggregate responses of graduate students and doctorate holders will depend upon

their motivations.

A Model of Price Adiusfmenf’

Let prices be adjusted according to the level of excess demand .
(4.5 pl) = pli = 1) = Cyft =-1)
where C isa 2 x 2 matrix of non-negative odiusfmenf coefficients whose relative
sizes depend upon the mo*ivofion of price adjusters. C is not diagonal because -

.

universities can raise graduate stipends when they perceive excess demand in the
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) i LY
market for higher degree holders. Similarly, when excess demand for graduate

students prevails universities might wisH to ro?s? the salaries paid to new doctorates
1

more ropidly because their substitutior opporfu4|f|es are then llmtfed The C

matrix orJd adjustment speeds are dlslcussed mor\é' fully later in fhus chopfer

Combining (4.3) with (4.5) gives ~ ‘ )

(4.6) p(t) - F;(r -1) = C.A §(f - 1)+ C.B.I,x(f- 1)

Under sféo:{y state conditions, so that x(t) = x(t-1), i{f is sufficient in this model )

for prices to eQenfuol'ly return to an uni“brilljm position after a smqlLdispioé‘emenf,

that the roots of det;(C.A. - ul) = 0 when added to one (unity) orh‘ouhf to ‘Iess than -~

vunify. in‘absolute valUe. ’ Thus with SUifClbI;’ restrictions on C.‘.A, adjustment can

be made to converge on equilib‘rium. It is assumed that this is the case There may

however be a period dufing whicﬁh damped oscillation about equilibrium oceurs.

This will occur if the roots of dét (C.A - ul) = :__‘0 are imoginory;

Consider CA

@7  can = Y2y Y iz }
AR C22’) \"21 °22~} |
L \

I

°n°‘n 3 °-12°;21 “1M%2 + 1292
}c |

ik n # “22° 21 2112+ °22°22)

The choxocferlshc equcmon det (C.A, - ul) = 0 i ‘ '

’ ‘ + - Tt -
@48 eryopy “12%1 RACIL PRI
L + o » ‘ .
~ (€11012 Clzqu) (eoropq * sz“zl) =0
g & T : :

]5Ke|vm Lcmcos’rer Mqrhemafiéﬁzonomics (New York: The Mocmillcn' v

'Compony, 1968), p. 370. ‘. o N

. \ ,
/ T . '
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L

let G = C.A. where G = 9N ‘912\\ ;

) I

921 922
The characteristic eq‘uor‘i\on becomes
4.9 - - -g. =
-7 (9) =) lagp =W ~9yp95) = O
P 2 + e ” =0 {
o U gy ey v 931999 7 9159,) :
,. ' 2
. =) + + - + - -

;f’ﬁg“‘”e' Uprg T 2oy Tyt /(@11 9990 = 4811959 = 9159
The roots Uy 2 or\e imaginary if qnd.only if

2 ' :
4.1 + - + -.< 0
@11 Oy T agp) 9195 T 959y,

k - a
which may be rewritten as
» -
4.12 - .
@12 9y = 959) f91999; <0
¢ , : |
Since the s‘qt)‘credufcrm is positive imaginary roots are impossible if
RV .

21

That. is,""g]?_g > 0 is sufficient for real roots, and

(4-13) 919097 (eqg09 * €12%0) [eg1oyy F e909))

= + : + :
“N%2%21% ©11%2%22%1 “12922%21911

|

T €12992%92%)

It-is sufficient for g,'292i 7 0 that c.. >0 .\'\yi, | and 0ii <0 Vi, i

- Table 4.2 and the assumed non-negativity of the elements of C meet these

conditions.

Thus, this model will converge monotonically to equilibrium

3y

following any disturbance because the roots of the characteristic operation are real

and because, it has been assumed -that adjustment is stable, - e
5 . _ ¥; -
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C
'_, . 0

Recall (4.12). The market will converge .on eduilibrifjrﬁ,‘

mbnofoniéolly followirg a disturbance;* if and only if

S —_—
Oy~ o)+t ey 20

¥

It is necessary but not sufficient for this condition to fail that
L

'< 0. Quantitgtive information about g.. is required to ebtain a
T x .

-

sufficient condition for the market to follow domped oscillations.

In the following paragraphs discussion of the signs of oii is

reopened. ‘The results of that discussion are:

RN
(1) “ '012 may be positive or negative on equally plausible
’ érgumenfs, ' &
(2) a ?nd a,, are most likely to bg ne-gc‘tive but cc?uid be
“positive under cerfain circumstances, and
(3) | Oy May confidently'be expected fé be negative. ,, / 4

L

If any combination of a o ond a, . is positive, then negative terms appear in

117 712 21

!

(4.13) and 9129 m.oy be negative. - ' |

Under steady state conditions following fome disturbance it is

'

‘ necesso>y, but not sufficient, for the market-to approach equilibrium via a series of

damped oscillations for g.,, g, . td be negative. Damped oscillation®could be
| campeT o 12921 P

prevented if 91299 can be made positive. .. &

3 7

e

Exceptions to the Theorem"

The signs of the coefficients of A, given fn Toblg’; 4.2 are crucial to

this theorem. They are reconsidered in this section.

™
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%e coefficient a0 gives the effect of an increase in the real

~ . .
salary of new doctorates on the excess demand for graduate students by universities.

. . , .
Thi$ coefficient might be negative if tenure and other practices sufficiently restrict

the universities' freedom of action for them te be unable to seek increases in thei!‘
’ _ A
‘graduate enrolment at a faster rate than graduate students seek to enrol. Graduate

: \
) . J . - . s
students are relatively free to offer themser,ves for enrolment in response to %

a

increased starting salaries for new docforotés. The coefficient a., might be

12

~

positive if universities can seek to increase their graduate enrolmenf more rapidly

than students seek to enrol. Provided groducte programmes arebhot at capacity this

appecrs perfectly feasible. .Thus the coefficient 99 could take ejther sign and may

vary from time to time depending upon the ¢apacity utilisation of graduate schools.

¥

The coefficient a, - represents the effect oh the excess demand for

_graduate students by universities of increases in the real stipend paid to graduate
\ . : ' N

students. Univhrsities are expected to react to increoses-by subsfifuﬁhg new

»

'docforotes for graduate students. Stipends are exbected to encourage enrolment
because they en’relr lifetime income» directly. Thus o is expected to be nego’rive.\
On the ‘other hand," in&eases -in real net graduate stipends, if they are tied to
research grents from outside universities, might lead to universities vigorously
increasing the number of graduate students they seek to enroll, Similarly external

student assistance agencies might raise and Jower student stipends at the samé time
. ) . LY &

;o : S
as they raise and lower the numbers of students they support. In either case the

L

coefficient a, . could be positive.

11

o

Turning to’ the coeFf:cxenf a, ., which represents the effect of

2]'

&
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L]
A

. . L, : : )
increasing feal graduate stipexds on excess demand for new doctorates, it can be(

. argued that ‘increased stipends stimulate graduations and this efféct outweighs any
A . .
N N s * - . ~ . . .-,

stimulation of. demand for new doctorates through substitution effects by universities.

o ) : I . o
. . N - . - .
In this case A, wodld be negative. Alternatively it js possubée that rising stipends

. . 4
might reduce groduofigns by enabling students to prolong their stays at university in

» N a

which case a,. would be bositive: Casual observatior suggests that students will
P \

21 ) N

leave universities with unfinished degrees when a labour market opportunity

- '

irese‘nfs itself. According to Freeman students do not prolong their university

“enrolment in response to stipends. ' y

N
\

o - "
The coefficient d,, represents the effect of increasing doctoral
. o . ., .
salaries on excess demand for new doctorates.  When the real salaries of

new doctorates rise, provided that other things remain

A
9

the same, .it is expected fhgf employers will reduce their demand for new doctorates
. | - -

by substituting other cheaper input, and that students will be encouraged to

raduate early and to seek employment in the Canadian market'. Some of the
g y ploy X , Sor (
o

demand will be alleviated by students who tgke jobs before graduat ;B\g\ﬁ The
. h o )

coefficient a,, will be negative under these circumstances. When a :{cfge shortage

22
o L
of new doctorates emerges ths situation could be reversedﬂjefnpor_orily/j If employers
. . e ‘ L» I
and students expect further rapid increases in the salaries of new doctorates and if .
' ’ . : <& . '

they believe that ljfemncome of doctorates is determined by starting salary,

then excess demand will rise. Employers will attempt to hire their future .

requirements at present salary scales while students will delay graduation and

22

TN

-2

migrdte to Canada in anticipation of increased lifetime incomes. Then a,,, would be"



positive, B

~

When universities and other employers face rising salaries for new
4o

doctorate holders their immediate reaction may be to seek a faster rate of output of -
. ' 4
: - e 3 ) «

' 16 : C oy .
new doctorate holders. If graduate enrolment can be rapidly expanded, as is the

> .

¥
. ~k case when external stipend sources are available, then excess demand for graduate.
. 4 »

- students will expand when doctoral salaries rise. The reaction of universities to

rising stiperds depends very much upon their implicdtion for university expendifure.‘

”

If the stipend will be paid from em or au omotico”y available funds there will

be ll.tm to plevcnf the demand for students expcndmg relative to the supply. If, in

ddditibn, additional gvrcduote students attract additional research grants,

‘ unive'rsi_t;ies wpul‘d have reason to seek mare students than the higher stipend attracted. -

( B 97 .
Fmolly rlsmg groducte stipends mlohf be a signal to umversmeZiom funding ooems
thot;they wished to encourage a rapid increase in graduate enrolment. ' . L

. The coefficient o cmd-cx]2 might morg confidently be expected to be

. negative if graduate stipends had to be paid by universities at the cost of foregoing

some other expendifu\re.ﬁhis policy might prevent stipends and salaries from over

adjusting during times of shortage and thus prevent the emergence of surplps when

stipends ond salaries cannot later be lowered. However such a policy would not

.eliminate a surplus once it had commenced. L/W

.8

—

16

Y

Sqme evidence of this is contained in the recctton of the Canadian
Assocuchon of Groduote Sc’wools to declining rates of increase in enrolments'in
Ph.D. programs in'science. .YCanadion employers in the field of applied and
life sciences may be conf:onfed with a shortage of personnél with graduate degrees
in the not too distant fufure " 1973 Statistical Repart, op.cit., p. 1

i

\
\

‘ ) , X Y . ‘4 B . -

L4
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' %e C Matrix
P L .

The adjustment speed matrix C has been chosen to have non-zero
\ o ! ’ ' ., ®
ff-diagonal elements. This is not usual practice’in discussions of adjustment speeds.
gff-diag p justment sp
\s '., . [ gw . .t .. .
The purpose of this is to ribke use of the éssertion that universities hove a price

X .

adjusting role.

L . . .
y  If universities perceive excess demand in the market for new
» N . w ' . 4 .
doctorates they will seek to raise graduate student stipends in order fo reduce the
: . ] \

. . . oy » 17 . . -
likely increases in the sglarie¥ of new doctorates. * A case.in which declining
rates of growth of enrolment in doctoral programs prompted expectations of shortage

o 1
if the market for new doctorates has already been noted. 8f This suggests that 1y

is ébsifive.

The speed of odjustment of the salaries of new docto:o‘ies'iné %

response to excess d¢mand for graduate students is ¢ An increase in the salary

21"

. of nev doctorates would allow new doctorates to be substituted for graduote

“students as well @s stimulating the supply of graduate students. Alfhough any effect

(Vg

would presumably be positive, in this case the argument for an effect. is les#
&

plausible because universities have more direct options which they can undertake. }

‘ . A T e ) .
For instance on increask in groduate stipends (c ”) or a decline.in graduate

L]

17 ¢ 1 '
If the university budget setting process mcludes a review of the labour

market by government funding agencies, universities mlghf feel compelled to vary
graduate stipends to reduce surpluses or shartages of higher degree holders. This
would supporf the contention. fhof 19 is positive.

.

‘ ]'8Co_nodion Association of Graduate Schools, 1973 St‘dfisﬁ'col.\'\RepDrt,
p.i. _ T T
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admissions standards will have immediate effects. Fwe purposes of the model it
- %)

' : ot overes . M 19
has been assumed that grade point wverages vary only in the long run. .
A
! * Non-zero Off'dicgoncbélemems‘d}g) do not necessarily

introduce the possibility of domped oscillations about equilibrium. This can be

- 3

avoided by \specifyj‘ng that the characteristic roots of the matrix C should be real
and less than unity in absolute vqlué. Any square matrix having djstinct

. ' . . . . 20, ¢
characteriskic roots can be dicgonalized by a suitable transformation.”” In terms
. ]

.

of our mode! this transformation is equivalent to changing units. Thus specifying C°

w -

with non-zero off-diagonal elements should not lead to special difficulties.

’ In this instance it is possible to show just what difference non-zero

off-diogonal elements in the matrix C have made to the results.

* Let c]2 E c2]_ = 0 ond rewrit.(? (4.12). ' | '

Inequality 4,12 may be rewritten os

2

+ - -
(4.14) €119 " C12% T 9192 T ©22%2 41199
. . ' . \
S %) e Tt <0

The sufficient condition for equilibrium to be approached via damped

oscillotion is then:

19 . : L '
The lowering of grade point averages would be resisted under the

research maximization hypothesis because the average research productivity of
groducfe students would fall. Better students mlght no ‘longer consider enro”mg at
a univeristy with dechmng standards. ‘

;
=

20 -
See Lancoster, Mofhemchccl Economlcs op. cit., pp. 286-289.
The diagonal matrix will consist of the chcrocferushc roots.

r’

a
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- <
V(:‘jS) oo T % FoAleogtyoy) <0
f - : .
! This condition would hold when 012 oh_d 02] do not have the some

sign while & = and €59 do. Therefore, the structural coefficients can satisfy the

1 4
. :

necessory conditions for an Qv{odiusfmenf without aid from .the adjustment

-

I .
coefficients. However, if the off-diagonal adjustment coefficients are non-zero,

v

3 ) ’ ! o . .
then an additional structural parameter, a_ ., becomes relevant to adjustment .

R

4 .
\

Rigidities in Adjustment \
A ‘\’

The model ;;re'senfed in this chapter is capable o?‘«\generofing a

temporary surplus under steady state conditions, following a shock which disturbs

. [} N

the meelin any way whatever. Provided the structural parameters are-of
apptopiiate magnitudes the model will exhibit damped oscillations about

™

equilibriqm_.

The discussions of chapters 2 and 3 suggest that a model copc~b|e of

”

explaining persistent surplus may be required. This behaviour can be obtained by

%

_imposing inFlexibilﬂijy of stipends and salaries.

[

In particular one might argue that real groaduate student sf.ipends

~and real salaries of new doctorates may be inflexible downwards. The reasoning
‘ ) .. . . IJ . . . } A
depends upon the assumption that universities seek-to maxiggize their scholarly
. : &
i

research output. In addition’it can be assumed that the most productive

researchers are also the. most mobile. This means that if reabsﬁp'ends\cy'ecl .

salaries are Jﬂowed to degline, the most valued graduate students and new

doctorates will leave the university. Tck,gpme extent the non-academic sector of
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the neyw ddctorte Iabour merter will find it necessary to ‘ollow tre ge"wviour of

the un?n;ers?&es in order fovetgin sroff, .

VWhencue eitter araduzte stipends or sulories of new doctorafes fall
1] ¥ ! - , .

e » .
aqainst their lower Lound the free varicnle follows a different but Ml determined .
- Q \ ’ N -
th 21 }' - - - '
pc ’ ] \ ' . " P
£ N \ » 1Y
21, - : ‘ C '
This can be demonstrated by expressing 4.5) in elementary form:
(4,16 AT A c. ¥ - b g
4, P M) ‘M 12 N s
, - Q
Cpatt) =t =T Tl c yo ot = 1) A
N . - . ~N i
Where p]f?) - Py -1y .-° 0oand p2=ﬂ - Py t-1) P 0
Suppoce that ‘p.] iaraducte stipends) s ogainst its lower bound because: N
AERTIN - b < 0. :
‘NN 12 72 . .

The starting szlaries of rew doctorates continue to adjest according to:

() - - = e (-
(4.17) Py t) Py (f;‘ | 1) SIRA (t ])’ Chp Yp (t - 1)
ond the pcths of y](‘f) and y2|"f) continue to becdefermmcd by: )
. ‘( .
W e ot o - T
SIS S T
, E__ -
( = ) { + . 191 o
Yol T eyt Fagopot) L by X
. T i=1 .

-Where p']('t) - P it = 1) and pz‘f) is determined by 4.17); The sp_!_u‘tion is

recursive .

Whenever the real sateries of ney doctorates fall against'their
tower bound the path of all other variables are simifarly determined. This would
occur,whenever: ‘

[ - 5 ) .
3 ) o < . , ‘.
c2] Y t-1) + Coo Vo it -1) 0.
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» With the addition of these regidities the model will display a

-

pattern of behayiour which may be a/escribed as follows:
(1 Shbrmg;es in either market will lead to rising stipends and

saldries. If the structural parameters have appropriate signs, the stipends-and/or

d / . ﬁ\ - -
salaries will rise above their equilibrium level and become 'stuck' there.
§

Otherwise stipends and/or salaries will converge directly towards.equilibrium.

. ‘ (2)  Surpluses in either market will tend to persist until some

it

exogenous change converts them to shortages.

During thg period of surplus some quantity adjustments will occur
which will tend to shift the,expogenous structure of the demand and supply” ™
%) exXe )

~ v i
functions and result in time paths tending not to be repeated.” A surplus of

graduate students seek’ing enrol‘menf will result in rising acceptance standards at
) & '

universities and'in potential graduate students turning away from study because they

observe the surplus (in either market). Similarly, in}eoction to observed surplt}ses <
o

. N "

graduate students will drop out and some new doctorates will never seek work
relating to their training. These quantity adjustments will need to be so large that
stipends and salaries of mew dogtorates have'no need to fall.

By adding rigidities to adjustment and idenfifyj_né} the Ripds of
. . | . ;S :/. i
quantity adjustments which are available to accommodate these rigiditigs it is
possible to obtain a model of persistent shortage or surplus.

‘ 2

<

~
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\

3

3
Conclusion
¥

‘ This chapter has presented a model of the market for higher degree holders
i.n which universities have an important role. Two of the possible ways in which
surpluses or shortog%s could be observed in this model are discussed. Exogenous
variations could also produce any pattern of behaviour desired.
Certain sfrucfur(ﬂ parameters of the model are important if it is desirelﬂ
that equilibrium be achieved without experiencing a series of oscillations about it.

a .

This may be desirable if inflexibilities against downward changes in stipends or
) \
salaries are expected.
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SUMMARY, RECOMMENDATIONS AND FURTHER RESEARCH
5 B B

Summary 4

This thesis has attempted to explain surpluses of higher degree holders in
Canada by reviewing the liferéture on labour market shortages and surpfusés,
setting out the evidence for surplus and shortage in Canada, examining trends
and patterns in Canadian graduate education and, finally, incorporating the
views obtained into & model of ”'18 relationship between the market fo:\\i\g‘he’r' ,//
g

degree holders and the graduate education system. -

Blank and Stigler provide a test for surplus or shortage which‘pr;sumes
market clearing equilibrium. Measurement of surplus or shortage is not possible
in any model reviewed. Arrow and Capron's model of dynamic shortages is the
most appealing explanation of the episodes of shortage in this market, but is less

> . o
attractive as an explanation of surplus and provides no empirical test. Arrow and
Capron avoid the instantaneous equi‘librium‘ono‘lysis of Blank and Stigler by
providi.n‘g an oécou*t of the adjustment process from the view point of employers
of engineers. No other scholars oﬁpecr to have taken up their cvhclle‘nge by
ex’renciing the analysis of price adjustment to include other agents such as
universities or by explaining the Ipofh of ddiusfmenf. The qy'c".”oble accounts of
. the doctora] labour market treat the university as a passive agent and obtain
dynamic effectNegm technological or demogrdph'ré change. The study of markets

in persistent disequilibrium has not yet provided many general results but provides
.

98 .



99

0

some insights which illuminate previous er;wpiricol work .
“The ovoiloblg data suggest that episodes of shortage and surplus have
characterized the Canadian market for higher degree holders since the turn of the
cenfU;y. ‘Despite the belief that higher degree ho.ld'ers can readily find work in
substitution for less schooled labour, unemployment of doctorate holders was *
being reported in the early 1970's.. At this time doctoral groauotioné had reached
record lévels relative to the total teaching .sfélff at Canadian universities and -
relative to the university age cohort in the Canadian popu]otion.] ln'the eorlyl
1970's Hné salaries of uniQ.ersify staff c‘nd the starting salaries of new doctoral and

\ .
“*résfer's degree holders fell sharply re‘ofive to average weekly wages in

manufocturing. This can be interpreted as evidence of the emergence of a ~
surplus of. higher degree holders on the Canadian labour market. This
interpretation rests on the assumption that gll relofi.ve price od]usfmenfssfokev place
only in prder to clear the market making them a reliable guide to the sign of excess
derﬁon'_d.. This is the basis of the test for surplus ;Uggesfed by‘@lonk‘ and Stigler,

The céncepfucl- framework oflcxn cggre‘gé’re production function was used to
organize the d-c'fo on higher education iﬁ Condfio. Output was def‘inedk as

educational resources and was measured by undergraduate enrolment. Graduate

students were specified to be inputs which have a non-zero elasticity of

substitution with teaching staff, Graduate students have been asserted to hdv

marginal products for universities which exceed their marginal costs and warrant a

Foreign students V\l” bias this statistic upwards.,
~ 9 E

+
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factor payment. . ‘

Some evidence was cited regarding the produc.fivify of graduate students.
The influx of World War Il veterans to Canadian universities led to a robid increase
in enrolments which was accommodated by using graduate students as teaching
assistants. [t has been suggested fho-’f this change in practice led to o permoﬁenf
shift in.fhe pr;porfion of gfcdudfe students relative to féochin"g staff at Canadion
universities.‘ A.review of operating revenues shoWed_ fhcﬁ revenue from

‘

governments has displaced fees and philanthropy to constifute 70% of university
operating funds. Univérsify operating revenues exceeded 1% of Gross Nofionol -
Product at market prices in the late 1960's, a proportion which had quadrupled
since 1930. \

Over the period 1920 to 1968, the resources of teaching staff and
graduate students which Canadian universities have employed appear to have
grown faster than the‘number of undergraduate students themselves. -Copifol
employed has grown at slower rates over the whole period, but since‘World-Wcr [
it has outstripped undergraduate 'enro'mer.\f. Applying these data-to an aggregate

production function framework suggests that. universities hgrve been becoming less

‘productive over time.
I 4

<

The aggregate production function framework has limitations,
particularly when it is applied to education, - Several possible explanations of
declining apparent productivity are given in Chapter 3. . As suggested in Chapter
4 universities also use resources for research and other purposes not allowed for in
this test. Using differént methods Hettich also concludes that universijty
productivity has been declining. See Walter Hettich, Expenditures Output and,
Productivity in'Canadian University Education, \Cot. No. EC22-2/14 (Ottawa:
Information Canada, 1971). ‘
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Total graduate enrolment grew particularly rapidly \from 1920 to 1933 and
from 1943 to 1‘?73. In the latter 'period graduate students were used to relieve the
instructional and clerical tasks of teaching staff. By ]‘556, graduate students were
receiving considerable n.ef income as a result of u'nder.foking sfudi>es in Conodol.
%\hey were receiviﬁg funds on far more liberal terms than were undergraduotes.

Graduate study became a readily finunced haven from:the labour market for these

.

baccalaureate holders who were able to achieve entry. Universities have been

bidding for gronate sfuaénfs using sfipénd support, which is often provided to |
universities for that purpose, relieving univgrsi’r;f budgets of this e.xpenditure.

A model of the linkages between the market for groduofe‘sfudenfs and .
fHe market. for higher degree holders has been preserﬁed. The model 'higmigﬁfs

the copacity of all agents to change their behaviour. In particular universities
g

“have been provided with a simple motivational hypothesis; nomely that they

[

maximize their output of scholarly research subject to their responsibilities to

provide a satisfactory volume of educational resources and to satisfy budget and
. ‘ ' t
other resource constraints, In other words, in this model research plays a similar

e T ' .
role for providers of educational resources as profits do fot manufacturers of

»

commodities. |
.

A

Universities have been assumed to make substitutions between graduate

students and teaching staff in order to obtain a maximum output of scholarly
research, subject to the constraints mentioned. This behaviour determines the

demand for graduate sfudents and affects the demand for new doctorates in iHe

. model.
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The supply of graduate students to universities and the ‘supply of new

doctorates to the Canadian labour market have also been included in the model .-
Short run adjustment in this model has been made dependent .upon the

behaviour of real graduate student stipends (rfet of Tees) on;i. real salaries of new

\

doctorates in the tabour marke't.
ol N |
The behaviour of the model was e®mined under steady state conditions,

assuming a stable adjustment mechanism. It was shown that if the excess demands

L

- ¥ - .
for graduate students and for new doctorates are declining functions of both

IS

stipends Ond»solcries‘, then the mark>ef will convérge mon.OfboniccHy to market
~ clearing equili‘brium Fdl'lowing any di;furbénce. If for sbme_reqson excess
demands for one or both of graduate sfude‘n'rs and new doctorates rise whevn either
A stipends or salories rise, then it'is possible that following any disturbance the
model will converge to equilibrium through a series of. damped oscillations about

equilibrium.
/

The model has been constructed Jo--al‘lbwe_ss_demonds”lh/oﬁé market

N - R
w i

to affect price adjustment in the other. Although this is unusual it does not itself ... .

determine the results obtained. - It does make it possible for a wider range of 7

tructural parameters to affect the adjustment path. The—non—zgr‘o,ﬂoff:aicgonc| P

< . B ’A ,: R "u:-ﬂ‘/,./
elements in the adjustment matrix formalize the interest 6f the university in-both .
markets. CA | —— LT e e ' -

PersisfentmH.iseqﬁf'liﬁrium cdn__QU,ly. occur ii’]"fhi_s__modé"'yif it is prévenfga\/. o

3

.from adjusting. - Lower bounds to real stipends or real salaries ca

s

( he »be_:'hav iog’_rg_‘l.»mdd‘éf ~ |

persistent surﬁluses.- These rigiditiesaré éélri-éviﬂsienf/“w{

-
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suggested because highly valued research sfudenﬁs and sfo{{f wpuld be most likely

™ Ane e

to be lost to any university at which stipends or so\oﬁéé were allowed fo fall.

A)

Prior agreement among all universities to simultaneous equal adjustments appears
: ?

unlikely. ,

- Throughout this study it has been assumed that the adjustment mechanism

of the market is stable. The central role in adjusting the market has been

-

assigned to universit\buf no clear motivation for the university to seek to clear

‘e markets has been provided'. Indeed surpluses of new doctorates and of graduate

N

students would be highly desirable fo an institution devoted fo getting research
done. As Peitchinis has put it: T e

-
. the expansive noture of research activity

permits the absorption of unlimited quantities
of manpower. 3

In prd‘c‘ff‘(‘:e, one assumes, the budget setting process provides the necessary

- constraint. j ; .

¥

The Model as a Simplification of Events |

The model is capable of depi.(éfirig the events reflected in‘the available

data. For the period from about 1957 to 1965 the annual increase in f_het'demond
for new docfordtes in Canada was sufficient fo\<eep the market in a state of

dynamic shortage, as described by Arrow and Capron.. The adjustment of the

- : ‘ N

ety

5

: 3Sfephen G. Peitchinis, Finéncing Post-Secondary Education in
Canada, A Report Commissioned by The Council of Ministers of Education of
Ccnodc Calgary, July 1971, p 320.
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market was cyclical however, and when it became possible to achieve
)
equilibrium, from 1965 onwards, the market overshot and a surplus emerged in

. . . o
1968. The persistence of this surplus may be explained as the restlt of continued
£ " : . V
reductions in demand for new doctorates, or of downward rigidity of graduate
1)

stipends or of the slow cycles in the adjUstment path. The sharpness%e shiff to
Lsurplus suggests that adjustment is relatively rapid and that a slow cycles

explanation cannot be supported.
o )

For the period 1920 to 1957 it may be that gfoduofe students were

!
‘

- . . . '
‘supplied to Canadian universities from domestic sources and real stipends were not

~sticky downwards. It is suggested that the immediate post-war boom in

el

undergraduate enrolments faised the importance of a steady supply of graduate

s <

students to Canadian universities. The record does not clearly establish whether
surpluses persisted during this time.
The model suggested above is an extension of that of Arrow and Capron.

Th;kve shown that surpluses

abandoning stable adjustmenf mechanisms. They rely on lagged responses of the

tages can be explained withayg: -

urge consideration of adjustment behaviour, The model

suggested here illygfrates how surpluses and shortages'may arise from’ structural

~Gdjustment mechanism a

_sources. It alsofsuggests that it is reasonable to use the adjustment méchanism to

interrelate

arkets and shows that this can result in additional structural
. ¢
/ paraneters becoming relevant to the adjustment path. Because it identifies '
parameters which are related to the adjustment path it is possible towse it.to

formulate some broad rules for policy with regard to the effects of pc_;l’iv';:.y on these -

/ parameters.,

)
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Recommendations for Policy ’ \

Policy with regard to this market must take into accdunt a variety of ,
. ' Le ) . . ‘ .
issues not discussed in this thesis. For instance these include the level of access
‘to undergraduate education to be achieved and the level and dist jbution of

research activity to be sustained in Canada.

"

, ~ 4
Governments provide more than 70% of the operating revenu®s of

v

universities, ‘Funding policies may explain much of tht behaviour of universities.
The model presented suggests some potentially important effects, In particylar
there may exist a relationship between funding policies and the structural - W\

parameters identified in uCHcpter 4. For instance, the size of the budget \

. ! ’ :
attracted to a university by an additional graduate student will offect the

behaviour of a university whenever-a response to increased stipends or to \

‘increased dbc?orcl salaries is required.. A high value may encouroge the
subsfifufi\c>n of groauo_f'e students for.staff and -r;;::ke graduate studénf denlwond
insensitiv? to increases irg stipends.

‘Whenjever a change in the method of financing univer'si'fiés"or students

uld bé worth considering the effects on the sngn,s of"fhe'_n

& s by

is considered it

elements of the A mdtrix. A change in methods which may result in.exgcess © -
. - ‘ Q"“,' o
5 .

new doctorates increasing in respdnse to a
ar N & -

4

demand for graduate #udents or for

. rE
~increase in real graduate stipends or real salaries of new doctorates.should be

g K SR

_avoided.

In the short run, because the doctorates have already graduated there is

v

little that can be done other thanto assist them in job search. Some gains might be
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made by publicising data about the market to graduate students, thus counteracting
A Y

a tendency to optimism orﬁong'fheriond their advisers and possibly accelerating

(‘% ‘ -~

the adjustment process.

-

It may also be possible to ogercome the problem by considering new
institutional forms. The rigidities suggested in the last chapter are based on the J
research orientation postulated for universities. They can have the effects
nggesfed because the research institutions are also feaching institutions. Some’

separation of these functions might enable Canada to attract and retain her share
, L | S
of top flight researchers without at the same time being compelled to frustrate

some ‘of the most capable of her young. *

.

Topics for Further Research

o

" Some questions for further research remain. Testing of the model must

> U

await the availability of flow data on graduate students, and more reliable

t

graduate stipend data. In addition standardized data on the quality of graduate

o

students at Conadian universities are required. ' S

The relationships between information imperfections, job search and

°

marke} cdibsfmenf could be fruitfully explored. Better information might speed

'cdiuéfmenf-ond reduce the fime spans over which surplus or shortage persist.
verw . J :

_* Further work on-university behaviour, on the externalities between

. ¥
. - C T . U .
research and teaching and on-the production function for educational resources

can also be suggested. These studies would extend khowledge of the rigidities

in adjustment and perhaps suggest alternative, less rigid, structures for teaching

) 2



107

and research.

The understanding of adjustment and of the constraints under which it

operates might be fruitfully analysed using gome theory. Universities, students,
“graduates and non-academic employers can be viewed as participants in a game.

A variety of results depending upon the particular circumstances could be
’ =

expected to provide a number of insights into the adjustment problems of this

-
\ [y

market,

@
-9
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APPENDIX A

A
DATA ‘-

This appendix presents some of the major data_sourcesa1séd in this study.

The discussion concerns only the description of the data, some commentary on
-~

e

major omissions, and the considerable statistical drawbacks in the avaifable
material, :
The order of presentation is determinéd by the general order of attack in

IS

. X |
the study. Thus the discussion begins with data concerning graduate students, and
continues to universities. Other sources of supply and demand for graduate

o

degree holders have not been treated here. None of the sections can make any
claim to completeness, but for some of the data this may be the first collection

from the scattered original sources.

- Definitions
Unfortunately, no definitions of part-time enrolment, full-time

1

v enrolment or of the licence degree are published with the data on them. This may
be a motter left up to the individual reporting universities. The meaning of these
‘ -~ . / . ’ R

.

data is left in some doubt.
The distinction between part-time and full-time enrolment appears to be

v

based upon workload., "A full-time ‘student is defined s a student enrolled in

122
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o

classes amounting to at least 75 percent of a recognized full worklead for an
acodemic year." ! In the case of graducte students, who have completed their
course work, the disfincﬁon rests upon attendance on the campus. Groduate
students who maintain their registration, but do not attend, are classified as part-
time. Many of ’these‘ may, in fact, be already employed.-

The licence degree of French language universities has been handled

inconsistently in the data sources. Up until 1967-68 they were counted as

o

master's degrees. From 1968-62, they have been reporféd with bachelor's

degrees. The licence is a form of professional qualification. A recent

\/"::
reclassification classes most lic‘ence,ﬁ“i

as bachelor's degrees,  "Graduate students
TV

are students registered in courses feading to degrees or diplomas beyon‘d the

.Bachelor's orpfirst professional dearee.' Some master's dearees, such as the |

Master of Social Work, are sometimes given as o first degrec. Students enrolled

I

“in such courses are reported as undergraduates, at leost from 1962-63. Some
other master's degrees may be obtained -after a prior degree in another field. In

education and f}heology these students are classed as undergraduates, while in

“+

3

e/(
e v
1

Z. E. Zsigmond end C. J.Wenaas, Enrolment in Educational
Institutions by Province: 1951-52 to 1980-81, Econcmic Council of Canada, Staff
Study No. 25 (Ottawa: Queen's Printer for Caneda, 1970) p. 266. This .
definition is less cppropricte\ﬁor groduate students, .

-~

-

See below, ‘in the discussion of grad(iations data.

13

3Zsigmond and Wenaas, op. cit., p. 266.
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business they are classed as graduate students. Prior to 1962-63 reporting
practices included some graduate students among undergraduates.
"Undergraduate university enrolment includes students in courses leading
.

. . . . : 4
to undergraduate diplomas or to a bachelor's or a first professional degree."  As

. noted above, the reporting practice has varied.

Graduate Students: Enrolment

Table A-1 presents fifty-thréeyears of graduate enrolment in Canada.
~ 3 -

it shom—f:haf from 1919-20 to 1932-33\graduate enro.lmenf"in Canada rose By a
* factor oF&b little over four. Curiously,‘ althoughgtkl.we’re were slight delclines in-
ey
enrolment between 192425 and 1925-26 and between 1927-28 iondl 1928-29,
/Agrodugfe enrolment rose "ot rates in excesg of 10% du;ing the decline of the
Canadian reference cycle cssodo‘fed with the great depfessipn., from April 1929 to
" *March ]§33.5 In the'_m/;ceeding two yecfs a decline of opproxi;ndtely 10% was '
recorded, followed b)l/ a smaller two-year rise, 6 ;ﬁ%;:;ear rise, leading to a
small increase up *o the year 1939-40. ’ I
The second world war may be‘os‘s‘ocia’red wi’rh. the decline in graduate
en'rolmen'r- in the y’ecrs 1939-40 to ‘]942-43 The mnldness of the uﬁ?ervenmg

¢

flucfuohons is emphasized by the fact ’rhaf total grcduafe enrolmenf in Concda in

Aibid., b. 266,

- Y
.

'y 5Derek A. White, Business Cycles in Ccmcdcx, Staff Sfudy No. 17,
g'Economlc Council of Cahada (Ottawa: Queen's Printer, 1267) p. 236.

6See cbdpter 3 n.19 for a fuller discussion of fgispoinf.

| ]
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TABLE A-1
TOTAL OF FULL-TIME AND PART-TIME GRADUATE STUDENTS

REGISTERED IN THE FALL OF THE YEAR
1919 - 20 TO 1972 - 73

A

. Year Enrolment . Year Enrolment Ye&r Enrolment
1919-20 383 1937-38 1540 1955~56 . 5013
21 423 39 1550 57 5125
22 558 40 1601 58 5847
23 714 41 1569 - :'59 6517
24 - 851 42 1406 60 7642
25 873 43 1227 1960-61 9120
26 846 ' 44 1392 62 10327
27 929 45 1689 : - 634 13787
28 1039 46 2870 64 17631
1928-29 1010 47 3674 65 21065
" 30 1137 48 - 4139 66 24920
31 1350 49 4857 67 . 29834
32 1569 1949-50 5262 .68 34883
. 33 1698 . 51 4559 69 36604
* 34 1687 52 4302 1969-70 43950
35 1533 53 " 4387 71P 47246
36 1586 54 4709 .72 50950

37 1635 i 55 4854 73 55600

T

4prior to 1962-63 some graduate enrolment was inoclu-
ded in undergraduate enrolment in social work and theology.
Therefore data from 1962-63 onwards. is not StrlCtlj com-
parable with those for earlier years.

bData from 1970—71&0nwards‘is preliminary only.

Source:

1919-20 to 1961-62: Canada, Dominion Bureau of Sta-
tisgics, Survev of Hicher Education: 1961-62, Cat. No.
81-211 (Ottawa: Queen's rinter and Controller of
Stationery, 1964) .

1962-63 to 1969-70: Canada, Dominion Bureau of Sta-
tistics, -Survev of Hicher Education, Part 1: Fall Enrol-
‘ment in Universities and Colleces: various years, Cat.
No. 81-204 (Ottawa: Queen's Printer, various years).

1970-71 to 1972-73: ‘Canada, Dominion Bureau of Sta-
tistics or Statistics Canada, Advance Statistics of Edu-
cation, various years, Cat. No. 81-220 (Ottawa: QCueen's
Printer, various years). =« ' "
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1940-41 was exactly the same as it hadbeen nire years earlier, in 1931-32. From
1942-43 to 1972-73 graduate enrolment grew by a factor of 45 and this growth was

interrupted only by a sharp decline of dbout 20% over the years 1949-50 to 1951~

A3

52.

The longest sustained decline in absolute numbers was in the three
academic years roughly coinciding with the second.world war. The longest
sustained growfh“‘in absolute numbers was in the twenty one years after 1951-52,

The diQi;ion of the period into three emphasizes, perhaps unduly,. the
| unséffled nature of graducfevenrolmX\nf from the great de‘p>rfession years, 1932-33,
to the period of the second world war, 1942-43, VAside‘ from that period, growth
" ratés in excess of 10% have been the most common oiasérvotion. It is worth
emphasizing that hisfofy does provide éxomples of low rates of glrowfl‘\ in graduate
enrolment. | ' A : .

As an overview Table A-2 presents the résulfs of an anolysi§ of grqwfh
rates. in- the data in Table A-1, Thé slope coefficients of these regressions are
e.s’rimo‘res of the constanf cmn_uc;l rate, of g‘rowfh‘ which yields a best least squares

AN

fit over the time period indicated. The fitted function was In Gt = a + bt where

Gt = graduate enrolment in year t, t = year (expressed as last two digits), a = In
I . N . \

-

A, and In is the logarithm-to base e. . ‘ , o P

This procedure was also applied to dc.fo,on full-time undergraduate
oo A

enrolment, the civilian labour force, and the population between the ages of 20 .

. and 29 years.
The analysis of full-time undergraduate enrolment data is presented la

in this appendix. The estimated g_ro-wfh rates were 4.9% for the period 1919-20

1]



127

&

"1-¥ gIgVL :950anos

(sx0x15 paepuels axe sasoayjzuazed ur mwusmﬂwm

(sze*) (900°) ) €EL-TLET 03
9LT® 696 98z°z LIT" R €Ev-Zv6T
(8zz*) (900°) | Ev-Tv6T O3
€90° z9L"- ¢vis8  TT0°- 11 €€-Z€6T
. (s12*) (800°) -+ ., £E€-TEET 03
121" $96° | TLO Y ZoT" S ¥T - 02-6T6T
y |
(851°) (€00°) . EL-ZL6T -03
8oc" £96° . Zve'y  €80° S £ 0Z-6T6T
ereutisz ¥ (3 o3 Pour)
JO I0XX9 uoTj3eIa3II0D JO . o2qvy SUOT3RAISSqQO
pIepuess JUSTOTFIO0D - yamoan ¥ N
fol I JUR}SUOD pOjPWIISH poTasd

* €L-=TL6T OL 0Z-6T6T
VAYNYD NI INIWIONNI FIVAAWYD NT
STLVY HIMOMD ¥OJ 'SISATYNY NOISSHIOTH

-Y J7EYL

3



were seeking work in the survey period and who were not inmates of

128

to 1972-73, 3.1% for 1919-20 to 1932;33,' 0.9% for 1932-33 to 1942-43, and
6.8% for ‘1942-43 to 1972-73. Grod'uéfe enrolment has grown faster or
contracted faster than unde\rgrcducf‘e enrolment For the pe.riods selecfed. The
general pattern of behcvioun; has been sim.ilor.

The civilian labour force consists of those individgols 14 years of age

and over who did some work, had jobs but did not work, or did not have jobs and

re

[

institutions, Indians on reservations, members of the armed forces, or residents of
Yukon and Northwest Territories. The data used are estimates for June of each
yecr‘.

The analysis of civilian labour force data showed that for the pefiod

1921 to 1971 the estimated growth rate was I.VS%. For the period 1921-1932 the

growth rate was 2 .'3%, for 1932-1942 it was 0.8%, and for the period 1942 to

1971 the estimate is 2.4%. Thus the géneral pattern of behaviour observed for

" graduate and undergraduate enrolment was repeated in the civilian labour force.

LA

- For the first and last sub=periods, above average growth rates were recorded iri

: V7Sources, are as follows: Canada, Bominion Bureau of Statistics, o
Canadion Labour Force Estimates, 1931-45, Reference Paper No. 23, (Revised),
Cat. No. 71-501, (Ottawa: Quegn's Printer and; Controller of Stationery, 1957),
for 1921-1945; . ., The Labour Force, November 1945 - jyly 1958,
Reference Paper No. 58, 1958 Revision, Cat, No..71-502, (Ottawa,. Queen's
Printer and Controller of Stationery, 1958), for 1946-1956; and
Canada, Statistics Canada, Seasonally Adjusted Labour Force Statistics, -
January 1953-December 1971 Catf. No. 71-201 (Ottawa: Information Candda,
1972) for 1957 to 1971, ’ ‘ : "
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graduate enrolment and in the civilian labour force, whereas unde}gro_ducte
enrolment grew faster than 'c\‘/e‘roge only in the last sub-period.,

Populdtion estimates for Hwe age group from 20 to 29 years do not show
simi‘lror patterns of growth to enrolment dofd.8 Estimated growth rates declined
fror'n 2.1% in the first period, 7]'921—32, to ]'.4% in the second two periods,

. i
1932-42, and 1942-70. It would seem.that the variation in the population aged

2

20 to 29 cannot explain all of the variation in grcdubte (or U;ndergroduat;e_)
enrolment .- Pc:r’ri_:cipcfion- rafeslhdve varied. .)

It is not possible to obtain reliable data for o’nnudl new graduate
enrolment in Canada.  Also the se';vmrclf-i'dn o?;;éri‘-fime from full-time érgduate'
enrolm‘enf is not available befbfe 1962-63. This is unfortunate because mo‘ny
part-time gr aduate students may be working in _iunior'ccodemic posts while
completing their fheses. For lqter years it becomés possible to examine
e’nrolmenf by faculty, but those faculties are in’consfsfently chosen and néf very
informative within fhe_qréds' of c'rfg and sc.:ience.‘ |

‘The statistical drawbacks of these data are mentioned in the notes to

!

8Th|s age group was chosen arbitrarily, to correspond with the age
group within which graduate stydents fall, and with published age group data.
The publisheq data are arranged in five-year intervals. See Canada, Dominion
Bureau of Statistics, Population by Sex and Age, 1921-1966 Cat. No. 91-511
(Ottawa: Dominion Bureau of Statistics, 1968), and - p
Estimated Population by Sex and Age Groups, Canada and Provinces, various
.years, Cat. No, 91-202 (Ottawa: Dominion Bureau of Statistics, various
years)., - . S - ' ‘ \

9See Chapter 3.
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Table A-1. Specifically starting in 1%)2-63 there was a change in the social
work and theology categories, bringing them from undergraduate to.graduate
classifications, For totals data this change is pvrobobly not Emporfohf'becouse

total énrolment in those categories was, and remains, a small percentage of total

- ) ‘ i‘
\

en.rolfnent.

These acfc mdy have been offected by the chon‘ge; in financial
arrangements for higheér education dt;ring these years and b; ché}nges in the age
and education composition of the Canadian populcfic-)n. Available studies have
not c‘ompored these data with pépulction data for holders of boclh.elors or first

‘p.rdfessionql degrees within appropriate age groups.

For the years 196162 to 1969—70; Table A-3 presents full-time and -
p_arf-;ime groduaf‘e Aenrolr—nenf by faculty in Candda.

i . The focuhieg used in groupiné these do*g are not consistent across
:JnFVersiﬁes. Every univ’ersi.fy has been allowed to oggreg;te subjects of
specialization into fccu!f—i-es as it has seen fit, Thu_s bsome of the variation -
reported may be due _16 universities revisiﬁg their classifications. Similarly,
national growth of enrolment in suk’J]ecf areas which are reporfed uhd; a eriefy
of fccx‘JI'ﬁes (e;gf'psychology) may be hidden by being dfspersed 'info a number of
focblfies; " |

Some comments can, however, be made. Table A-4 summarizes these

data for selected chul{fiés in 1962-63 and 1969-70.

(3
¥

0 A .
Zsugmond cnd Weneos, Enrolment in Educohonal lnshtuhons, ond
lllmg and Zsigmond, Enrolmenf in Schools and Unuversmes. . : -




131

ovoc

&

ZhLT

0E£SE  YOVZ z  €Tvz €961 0Z9T SSeT  ‘e'uw. 3re@ o
SVLT  TO9T  ¥8TT  ZROT 628  SLS  bEV  LOS _ SYE 1104 - udT3IEONDE
P 9 ST 0t 9T ot 9 g ‘eru 3Ieq o w
16 00T L9 oL SS . 6% |6€ €e €€ TI0d - Ka3sT3uaq
88ST  9TpT  860T  T8ST 2627 06TT 0vyT L€20T ‘e'u  3Ieq .

08T  $€9T  8EST  LgzT 9TOT 088  29L PELS  .veb 1104 -9213u0D
e 9z ot €1 8 S z T “eru 3TRq. | -

SIT 00T 8% 08 9% o€ 81 8v zg TTnd  2an30931yoay
90T €21 z8. STt €L 08 0L 15 "e*u 3xed LT
¢s9  T¢6. 299  wSv - v0S LTS vZy  YEE  LOE -T1nd ®an31noTabY
IIbs 96y = €€TIS  vI9p  zE€8Z  ZL¥T  T€6T L69T “e'u  _33eq "TOS
SCOLT T62ST YOTST BBEZT 9€80T €TP8  6VE9 865y  pyly - o11nd 3 S3I¥ Te30L
€/8  LEL 889 €09 98y  TLE  LTg¢ L9y  -ceru 3xea . . . .
'S0TL  00T9  9T¥S  L9SY 650V 98Z€  TL¥Z 992  0pOZ < TTnd.  _9OUSTdS oIng
86vy  LT9¢'  Shvy  TIOF  9¥Ez  TOTZ - PIST  OEZT ', ‘e u  3xeg |
60£0T 2606  8€L6  Te8L  LLL9- LZTIS  8L8E 2667 ° 650z  TIndg LS3TY
0L-69 69-89 89-L9 L9-99 99-59 'S9-p9 p9-€9 £9-29 - z9-T96T odAL . A3noed

1

"0L-696T ©3 Z9-T96T 'VAYNVD ‘ALTNOVI Ad
INTWIOUNT FIVNAYYD AWIL-I¥Vd ANV IWIL-TI0d

£€-Y JIdvL -

,,,,,,,



132

Tt . 0T Z PT T L - €1 ZE . ‘ecu 3Ieg

LY p9 06 Lz 82 £z 0z 69 89  Ttna ~  buysim
‘78 8L 6L  'v9 9p 8p 65 9T  re-u jxeqd - .
€TT 96 . oL 85 b 8¥ 55 T . 62 - TIng . - OTSuNW
. 4 . o , , : L
6¥T vl  yzT  T¥T 98T  Tzz  LL ' 62 "e'u | 3ji1eq .
S9ST  TOET  pe€ET .8T0T TL8  68L 868 095  ©0GL ° TInd JPUTOTPON -
691 98 ss LE LE oc - €z €2 ‘eru EEL-F O o | _
1343 S . - 9 T T 9 - - RELF "19s AxeaqrT
66 LL 1S €S 09 65 L9 15 "eru . 3jieq - -
¢ST 92T PET vOT €9 LZT = 6L 6L L6 Ting o omerq
vE L 6 L L ot Z . .H *e'u 3aeg : ‘
€L . by 8¢ 0z ST ST b1 v T TInd  *Tos proyssnoy
LS 19 4 6C 62 b1 12 v cteru | 3xeq |
29T SvYT = sTI 91T 20T €9 0L 2 €9 . TIna -7 Aaaspaog
SETT® pI8  Z66 96V~ TeL 646  Ss£8  -8TL  ce'u . 3Ieq

LTZE  €20€  S8SZ T€0Z  €2LT  9LET - -6ZTT  L98 - 099 TTna burdesutbug

-

0L-69 °69-89 89-L9 L9-99 99-S9 GS9-p9 ©9-£9 £9-z9 z9-T96T odAL A3Tnoeg

L,

(ponuI3uo)) €-~¥ ATdYL



133

. ~
6TLET P8YOT 96901 TITOT bZLL 89ZL 86¥9  TSee , *ecu 3Ixeg (s@3eoTTdnp
TECTOE 0QZT9ZT LBTPT 6TL6T  96TLT L6LET €ETITT 9€b8  L¥bEL TInd §saT) ,Te3or
898, €Ty oL  oze 12¥4 Zee 98T " zLZ ‘e*u 3axeq L o
0os vLL 8% 0S¥ 98¢ ZLE Tve = 2oz TL Tind  (pa13yrsserdun
: (\\\ : GCﬂvcau:Hv sxay3o
61 LT 0z A L - T~ - ‘e-u 3aeg ;
6 9 8y 6€ 62 12 ¥4 €1 ST TInd  "1os Axeuraazasp
16T vze SzZT G971 Zer . 8zl 9TT 9€T - ‘eru Ixeg
1§43 bee LLZ 862 612  L€T Lyl Lez - TIng yAbotoayy
zsT ZsT €9 8 S¢ 8T b1 o€ ‘e-u 3aeg : L
8L6 oLz 9€T 9Z1 v9t 812 212 mw yv 8T - TTndg g3IOoM Teroog
- 1 - - - _ - - Cceru jreg .Hmmoﬂumayooo
Sv = 06 bS T9. 8¥ by LE Lz o€ Ttnd 9 Adeasyjorsdyg
86 0 0z TT- 11 6 Z € “eru 3aeg Lo:vm.:uamm:_w
zzt 06 69 9¢g SP A% 1€ Lz 9 TIna . *onpa 1eoTsiyg
- o . - - o X y )
At €1 L 9 % 11t 5T 9 ocetu 3aeg T
SO0T b6 LL 8L ZL $9 37 9g 8T 1104 - Aoruzeyg -
\w | . o : . .
89-L9 L9-99 99-59 S9-y9 p9-£9 g£9-z9 - Z9-T96T odiyL £31noeg

0L-69 mwwﬁmm

h
/

(PONUTIUOD) €£-v FTEYL



&

134

Tra

. . ! '

L

*sSI8Yy30 uT @m@:HmCﬂ sem uoT3eonpy snotrbriay

"STqeITeA® B3I9YM ‘uUOT3IEONPI SNOTHITIY SIPNTOXT *£9-z96T O3 I0Txd juswytoauUa
@3enpeIbrspun UT PIPNIOUT SIB S3UIPNIS @3enpexb swos  -sjusapnls. sjenpead

Se poSSeIO 9I9M PTOTJ swes ayjz uT 991bap I0Tad ® Y3l TM S3uUapnlys SITUM ‘sajenpead .
-I9pun se pasSSeTD 3IaMm pIeTI IdYjoue UuTl. 98169p x0Tad B Y3 TM S3juapnils

X -
‘wuwdeoucHz
.mwrmmmﬁ 03 xoTad 3USWTOIUS .93eNnpeIHISPUN UT PIpNIOUT oIe sjuapnis
d3enpeab swos jusWIOIUD D3EnpeRiIbIIPUN UT PapnIouT 3I9M (MSW) XIOM TeToos 3o

I923se ayy Atuo mcﬂumuwo:mmoﬁuSUﬂuwcﬂ butpusjje sjuspnis 5s1bop siuszsepn

m B

. : : "S9-¥96T UT 60Z ‘¥9-£96T UT

LEZ ‘€9-T96T UT LTZ S35 pPa33zTwO ‘Io3jeaIayl Iou Ing ‘£9-796T 03 xotad s3juspnis -
@3enperb swT3~-TIN3F se pajzaodal 9I8M O3UOIOI JO %ummmmﬂﬂco 2y3 3e m:u@uQHw T

. ‘ : B : S3uopn3s o3enpeab

S® pOSSPIO 3I59M PIST3 2wes aYyjz ul oa21bap xotad e yzim S3uopnis 2TTyM ‘sajzenpeab

~-I9pun Se pasSseId 9I9M PIaTI Idyjoue ut saxboep aotad m.QUﬂz_mucmnsﬁﬁo,.

.  -ze0k ouwes dY3 103 92I19YymasTd poajrodoax [z¢ m@@ﬂaoxmv

. | 4 | ‘0F ‘0L-696T . :sSmOTIO3F -

Se psjxodax sem juswTOIUS swIjz-jaed DOPIDS dINd pue sS3ay wowwﬁmMmHUCDu

i " -

“TTZ ‘0L-696T !G¥y'Z9-T96T: :SMOTTOJ
Se pe310deI sem JUBWIOIUS BWTI-TINJ OOUSTHS dINd pue SIIV @oﬂwﬂmmMHUCDQ R

e

"S3IIY UT JUBWTOIUD 2DUDTOS 2INg SPNTOUT SUOTINITISUT BWOG

.

A N L

" (penuTjuoDd) £-Y JTAVYL

P




135

N

-*0L-696T puokaq seoanos paysrtiqnd woxy . vmuoshumcou
pouUed PIEp manmquEoo 3eY3} OSs pabueys sem paystiqnd o1 BIEp ISBYJI YOTYM
K SST TL-0L6T 943 UT  “((SIedk SnoTgpa) ID3UTIJ S,uUdond :eme3jzo) v0Z~18
‘lmwma 03 T961 ‘sabay10D pue sa SIDATU( UT Juswioaud tred I 3xed
~moaumaumu Jo g10 TUTWOQ ~MUm:mo .OUMQOW A

.mw Z9 4 03 Jxotad wuoHQEou uoz

..mﬂum&ﬂmumuwvcs se mwuuoaou TTV,

(penuTI3uUOo)) €-¥ ITAV.L



T .

bt - : _ Ratio

. Enrolment Year .. |1969=70

Faculty Type ° [1962-63 1969-70|1962-63
Arts Full-Time | 2332 110309 | 4.42
Part-Time 1230 . ~¥\4498 | 3.66
Total 3562 IS | 4.16
Science Full-Time | 2266 7105 | 3.14
Part-Time 467 873 | 1.87
| Total ©2733 7978 |2.92
Arts and Full-Time | 4598 176257 3.83
Science Part-Time | 1697 5411,1 3.19
5 Total 6295 23036° 3. 66
Agriculture | Full-Tige | * 334 652 [1.95
| Part=Time - 51 " 106 | 2.08
Total 385 758 |1.97

Business rull-rind | /573 .. | 1870 |3.26

~ Parf-Time | 1023 . (1350)3 1588 |1.55 (1.18)3
Tofal 1596 .(1923)% 3458 [2.17 (1.80)

Education Full-Time | 507 | 1745 |3.44
Part-Time 1255 3530 {2.81
a Total 1762 5275 [2.99

. v » .
Engineering { Full-Time 867 ol 3217 [3.71
' Part-Time 718 AL 1135 {1.58
Total 1585 1) 4352 2.74
Medical Full-Tire | -560 1565 |2.79
Part-Time 29 149 |5.14.
_Total 589 1714 | 2,91
Total Full-Time | 8436 30231 [3.58
‘ N Part-Time | 5351. 13719 |2.56
Total 137879 - 43590 |3.20

A}

AND 1969-70 FO

TABLE A-4

.

FULL;?IME AND PART-TIME GRADUATE ENROLMENT IN 1962-63

_SELECTED FACULTIES

136




o

137

TABLE A-4 (Continued)

]

y Flgures in parentheses are récalculated to allow
,ffor 327 students who were excluded rrom ‘this category in
1962-63.

= Ploge 70 Arts and Science includes 211 full-time
and 40 part-time students reported in Arts and Science.
. o ‘

Source: Tahle A-3.

v o L ‘ -;'
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Part~time enrolment made up 33.2% of all gradugte enrolment during the

yedrs 1962-63 to ]%9—70. This proportion declined slightly but not steadily -

[~ : .
during the period. Absolute declines®n part-time enrolment have not been large

enough to lead to declines in total enrolment.

Among the disciplines, there oppeqrs to be some variation between

sfaculties in the percentage of total graduate enrolment made up by part-time

N

enrolment. This proportion changed betw‘een 1962-63 and 1969-70. While

part-time enrolment has declined From 34,5% to 30.3% of graduate enrolment

in arts, the correspondmg decline in émence has been from.17.0% to 10. 9%.].]

Whereas this ratio has remained relatively constant for agriculture (13.2% to

f

13.9%}); in commerce it has fallen from approximately 70% to about 45%; in

— educoﬁon the fall in from 71.2% to 66.9%; and in engineering the pqr’r-fime)_

B »
I

enrolment has fallen from 45,2% to 26.0%. These changes may indicate that
’ some fundamental changes in the nafure of graduate education in the
professional schools have occurted'in the past decade, especially in commerce

and V'engi'n'eering, and these changes have resulted in greater incentives for

students to complete their graduate work by full~time study.

s

]
It should be noted that part-time enrolment hcs not grown as fast as
full-time enrolment. in either arts or science with fhe fall off being more

. pronounced for science, For qgrgculture however, porf—-hme enrolment grew’

faster than full-time enrolment,
N . . ’ o0b

2Among the pOSSIbI'IerS are fmancucl support and odmuss:onspojncnes
The low part-time rates for graduate sfudenfs in science, agriculture, and
medicine relative to other faculties may be due” to National Research Counc1|
“support in these flelds. '

) ~

™
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Examination of the changes in total gradgati‘enrolmenf in the major
faculties between 1962-63 and 1969-70 shows that the s;even faculties can be
grouped into three growth rates. Graduate enf,olmenf in arts quadrupled in the
period, whilé in science, education, medicine, ahd engineering it almost tripled.
In agriculture and. commerce graduate enrolment almost doubled.

The data discussed here have been drawn from the publications of the
Dominion Bureau of Statistics (now Statistics Canada). For shorter time periods the
data published by the Canadian Association of Graduate 'Schovolvs are available. 13
These data cover a narrower range of instifufions ond. apply a more restﬁétive .
definition of graduate students than. do the Dominion Bureau of Statistics data.

In this study interest is focussed on the behaviour of these data over time and the

data selected are those for which relatively long series are-available,

Graduate Students: Graduations

Table A-5 presents data on earned doctorates and master's or licence

&

degrees granted in Canada in the p¢3riod’l 1919-20 to 1969-70. It shows that in

]3Conadian Association of Graduate Schools; Statistical Report 1968,
1969, 1970, 1971, (Winnipeg: Faculty of Graduate. Studies, University of -
Manitoba, 1971), The most recent publishing agency has been provided. Earlier
issues were published at.the University of Calgary. & o

i

4Notes on fhese and other sources are provided in John B, Macdonald
et al. The Role of the Federal Government in Support of Research in Canadian
- Universities, Special Study No. 7 prepared for the Science Council of Canada

- and The Canada Council, Cat, No. SS 21- 1/7 Otfcrwo Queen s Prmter 1969)
©op. 199, \
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TABLE A-5

EARNED MASTER'S AND DOCTORAL DEGREES
GRANTED IN CANADA _
1919-20 TO 1969-70°

-

Master's and - Master's and _

Year Licence Doctorate Year Licence Doctorate
1919-20 213 N 24" 1945-46 877 ' 104
1920-21 218 L 1946-47 1084 116
1921-22 259 24. 1947-48 1187 136
1922-23 215 31 1948-49 1619 194 -
1923-24 341 35 1949-50 1699 ~ 226
19R4-25 323 33 1950~51 1632. 202
19%3—26 324 28 1951-52 " - 1443 234
192-27 - 362 40 1952-53 1418 262
1927-28 400 41 1953=54 1468 242
1928-29 363 51 1954-55 ' 1361 271
1929-30 400 61 1955-56 1459 © 266
1930-31 468 46 1956-57 1500 292
1931-32- 493 80 . 1957-58 1512 272
1932-33 529 - 87 1958-59 - 1710 284
1933-34 517 89 1959-60 2094 281
1934-35 481 77 ‘1960-61 2447 305
1935-36 - 485 68 - 1961-62 2813 321
1936-37 ~ 600 ‘ 78 1962-63 3152 421
1937-38 - 643 . 84 1963-64 3490 481
1938-39 " 632 80 1964-65 4096 569
1939-40 666 82 1965-66 . 5235 703
1940-41 673 - 75 1966-67 6249 787
1941-42 . 564 121 1967-68 7314 _ 1006
1942-43 " 600 97 . 1968569 6858 1108
1943-44 520 88 196970 8461 1375
1944-45 602 ‘ 89 . - o

_ dThese data differ from those given elsewhere as
follows: ' ' ‘

Urquart and Buckley differ in the years 1951-52.and
1954-55 to 1957-58. Zsigmond and Wenaas differ for master'
degrees in the vears 1961-62 (2812), 1962-63 (3166) ’
1965-66 (5233) and 1966-67 (6253) and, for do ates in
1965-66 (697) and 1966-67 (788). ' . = :

~. ) ‘ ,
. v ' ); o ‘ :

e
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TABLE A-5 (Continued)

N. M. Meltz, Patterns of Universitv Graduation bv
Field of Studv in Ontario, Canada and the United States,
1950-51 to 1965-69, (Toronto: Institute tor Policy Analysis,
University ot Toronto, 1971), differs for doctorates in
1964-65 (572), 1965-66 (697), 1966-67 (779), and 1967-68
(1005) . "The reasons for these differences are not readily
apparent. None of the differences exceeds 1%.

~Sources:
1919-20 to 1950-51: M. C. Uﬁfuart.editor, and K.

A. H. Buckley, assistant editor, Hisitorical Statistics of

Canada, (Toronto: Macmillan Company bf Canada Ltd.)

1955) p. 603. ' 1

1951-52 and 1957-58 to 1959-6D: Zsigmond and
Wenaas, Enrolment in Educational Instjtutions, o. 160.

1952-53 to 1955-56: W. M. Illihg and Z. E. Zsigmond,
Enrolment in Schools and Universities,\p. 145.

1956-57 and 1960-61 to 1969-70:\ Canada, Dominion
Bureaw of Statistics, Survev of Higher Education, Part. II:
Degrees, Staff, Summarv, 1962-63 to 1969-70, Catalogue No.
81-211 (Ottawa: Queen's Printer, various years). ‘

)

.

-



142

that period the number of masters degrees granted rose by a factor of about forty,
while doctorates rose by about fifty=five times. The growth rates estimated -
for this data are 6.4% for'masters and 7.0% for doctorates.

A new Statistics Canada pﬁblicaﬁon has become available since these

) by 15 . . - .
ddta were compiled. ~- The data presented there include most licences granted by
French language universities in the bachelor's level, whereas excepf for 1969-70,
. the data above classify them with master's degrees. Also the new publi’ca’f‘i'on
establishes a category called 'graduate diploma' for quolifico_fions "obtained
following @ master's degree, a first professuonal degree or a bachelor*s degree in
the scme, or closely related field of study ." The data obwously dlfFer grectly
from those presented above. Table A-5 has not been modified because fhe new -
~ data exclude licences grohfed « The new Statistics anodq’dofq are presented in
Table A-8 below. - . . | B
i ! ]7 3 . g ~.. v ‘ .
Both Meltz " and the new Statistics Canada eliminate licence data from

the master's degrees results. An attempt was made fo construct licence data for

-

the period but was abandoned. . : : o
_ _»Alt}‘f»ugh the general behcyioui: of these data is ;emarkably like that of

total enrolment, the periods into which they have been classified aiffe,r_, so that

Ccncdo Statistics Canada, Advonce Release, Degrees cmd Dlplomos
Awarded by Canadian Universities and Colleges: 1960-61 to 1969- 70 /af No.
81-548, (Ottawa: Statistics Canada, ]971) _ .

lélBid., ‘lvntroduc’ri_on.

' l7’Full cifdtion»given‘iln Table A-5,. -~ ' ;' '
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some additional variations can be shown. (See Toble A-6 for these anclyses )

| Between 1919- 20 and 1932-33 master's graduations grew at 6. 3% per annum
while doctorates grew at 9.6% per annum, In the period of the great depression |

“and the expanded mdnpower requirements of World War I, neither masters nor
doctorate groduotions‘g‘rew at rates significantly different from zero, although
there was a good deal of flucfuétidn‘ in this period. ]8 During 1944-45 to 1948-
49, s’fimu‘lcfed By grants to veterans to confinu.e their university education,
masters deg'rees granted grew at 22.8% per annum and doctorates éf ]8.3% per
annum. Some rreadius‘rmenf seems to have occuirred between 1948-49 and 1957-58
when mcst‘ers‘ degrees granted declined at'1.3% per annum (a rate which is
si'gnificqnfl.y diffe;renf from zerb';bu’r does not reflect the fluctuations in the data
in fh/i/s‘%eriod), :M]ile doctorates grew at 4.0%. Following 1957-58 masters

de?g/fees granted gréw at 14.6% per annum, while dqcton'afes grew at 14.5% per

/d%num. |

»‘/':/ Doctorates appear éo respbnd with a lag of zero to changes in masters

degrees granted. It can be observed in Table A;é, that the coefficients of

correlation with time do not differ g;r..eatlylf,or master's degrees oﬁd .docforates

" within the periods choseh. : !

|

Table A-7 compares the cumulative totals of ng’ddiqn masters and

‘\‘\ddcibral graduations with the civilian labour force.: Assuming a working lifetime

!
it

/ a

AU ] One pcmcular ln_stonce is the jump of doctora{ graduations from 75 to
]2] in 194]-42 and back to 97 in"1942-43. A possible explanation is that- -

docf ral studenfs. GCCelerafed their work in order to obfom jobs’ in fhe war

L.'*.



o : (6de-) _(0T10°) |
€T pET" T0p° 6L8°€ - $yT0° . @3ex03D0Q
—_ | _ B | (LTE") - (800°) 1113
T €T , 601" vy . LEG"S £T0° I93sew - o3 .
—_ T~ . . . . ; - EE-ZE6T
e ’ k - (8LZ") (010°) : oo
b T , 951" . 9€6° LSHTCT 960"+ @3ex0300Q _ ;
. _ (bvT*) (500~ ) o . EE-TE6T
b T 180° . 096° Y9t ¥ £90° I3350RR - o3
- _ © . 0Z-6T6T
(€0T") (z00")
15 0€z" LLG® ZEL'T 0L0°* @3eI103000Q .
, £ . .
, : (STT) (200") - - p0L- 696T
15 Ssz* 996" 120" % $90° I1935RN o3
A - A . 0Z-6T6T
WCO..ﬂUm\/.HmVWQO OU@E.«.UWM CO.ﬁUMHm.HHOU. i 232y . : .
jo Jo xo0ax3lg Jo yjymoxsy . ’ ;
Jaquny PIPpUBR3lS 3JIUSBTOTIIDOD JUB3ISUO)

pajewtysy dsabaq potaag

0L~ mwma OL 0Z-6T61 k N
mDOHmumDuHUMQmm<O<2<UZHQMHZ<&O mmmmwmm

MB¢DD<MO JANIVE NI SILVY HIMOUD ¥Od

. 9-y ITEVL

S ISATUNY ZOHmwmmUMm



145

Ne

woxy ucwnwwwav A13uedT3TUBTS 2I° S3UDIOTFIFS0D a9Ylp TIV
P2TTE3-OM3 3Y3 UO T[3A3T 8§ msu je 0x3Z EOHM JUSI3IITP hducmoﬂwa:mdm

*3 aesk uT suorjenpead sI 5 @zm !a3ex suzoum po3ewTr3}sa mnu ST q
ST HE-€€6T 3BY] OS) 1e3K" OTwWopedE 313 UT Iedk 3se

"5 -v mwama,

H UQHﬂOW

*3S93-3 pPOTTe3-OM3 B UO ﬁwsmﬁ wﬂ m:u e Oth

. 3s93 Odumduwum u

Avm vwwwwumwv
T 92Yy3 jo muamaﬁ OMm3 3set mnu

Se passaxdxa ST 3 2I9YM 3q + © = uo ur :St SOﬂmmwumwu ayl 3o, Euow mse
\ _ . .moooz
) Amwmmzucmumm UI SIOIID ﬁumncmum~
: (€pS*) (800.7) .
€T PTTC 286" 800" ¢- shTC mumHOMOOQ 3
o (00€~) (500°) : : 0L-696T
£T £90° V66" ovT"T- 9vTe I3FSeN- o3
(L") (L00") |
0T voo0.-° S68° L9g" ¢ ovo- @3e10300Q
. ‘ - (95€£°) (9900°) | 8S-LS6T
01 090° LLS - . 8c0°8 EE€TO0" - . I93Sen . o3
. I g 6v-8V6T
“(gzz- 1) (920°) B i
S 280" TL6° Qmmh.ml E8T- . ®3eI0300Q _
(T€2° 1) (920*) | 6v-8%6T
-G £8O" 186"~ nmmh.mt g8ze- AS3ISENW . oy
Sh-vh6T
SUOT3PAIBDSQ  B3PWTIIST UOTIRTSIIOD > 53ey ~ v
: - 3o jo xoxxmw jo “yamoin S
S Zaqunp pIepuerls 3JU3TOTIIIS0D Jur3suod Qmumsﬁumm " @2abdg poTIag
(PonUT3UOD) 9-Y FIGYL



146

TABLE A-7 . R

ESTIMATED® NUMBERS OF ACTIVE HOLDERS OF HIGHER DEGREES GRANTED
BY CANADIAN UNIVERSITIES AND PROPORTION OF CIVILIAN
LABOUR FORCE, BY LEVEL OF DEGREE AND YEAR
1949-50 to 1970-71

Proportion to

Masters : e e \
Year b Civilian Lakour Force
Ligence ‘Doctorate (gég) Masters . Doctorate
_ _ _ Llcence iL* %
1949-50 16,758 2183 5092 . 0.33 0.043
‘ 51 18244 2385 4892 0.37 0.049
52 19,658 2563 ‘' 5236 . 0.38 = 0.049
53 20842 2773 5344 S 0.39 0.052
54 21945 3004 5461 - 0.40 0.055
55 23072 . 3211 5557 ©0.42 0.058
56 . 24110 3449 5666 '0.43 0.061
.57 25245 - 3687 5843 0.43 0.063
58 . 26383 3939 6,094 0.43 © 0,.065
.59 27,495 4170 6213 - 0.44 . 0.067
1959-60 28842 " 4403 6,302 0.46> 0.070
61 30,536 4623 6462 0.47 0.072
62 . 32515 4882 6,594 0.49 0.074
63 34,835 5123 6759 0.52 0.076
64 - 37458 5457 6851  0.55 0.080
65 40431 5849 055 - 0.57 .- 0.083
66 ‘44046 6341 7306 ¢+ - 0.60 . 0.087
67 48,796 - 6976 7533 0.65 -~ 0.093.
68 54445 ° - 7685 7,859 0.69 Y 0.098 . -
69 61116 - v8607» 8158 - 0.75 ‘0:106 -
1969-70 67342 9635 ., . 8403 0.80, © 0.115 ~
71 75137 10928 8677 0.87 - - °0.126

_ .
Note: aThese data are 51mple 30 year znmulatxve

. totals of graduations from Canadian in i5titutions<” The . “~, feg

effects of the flow on of master's to dectoral quall¢1catlons, )

immigration, emigration,. part1c1pati6h mortaiity, morbidity T

and other factors affecting the numbers of higher degree

holders in- the Canadian civilian labour force have been 1gnored
bCumulatlve graduatLons 1nclude those up to and ,

including the ac¢ademic'vear prior to the year tabulated. Hence

- for 1949-50 the last vearb uraduatlons included are for 1948-

49, This cumulative total was divided by- the civilian labour:

.force for 1949 in order. to derlve the percentage data.

N

Source Table A-5 and Statls+lcs eanaca
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‘ i e
of 30 years and 100% paorticipation, Table A-5 enables us to esfimcte the numbgr

f holders of Conodncn higher d,egrees remaining active from 1949-50 to 1970- 71.
These estimates were compared wufh civilian labour force data. In order to
interpret the results in terms of perc'entoge of civilian labour forces it is
necessary fc:'cssi.lme 100% pcrfieipofion for 30 );eors and zero participation
féereoffer. E;/enb;hen‘the percentages may not be added because deuble'ceunting )

would result since many doctorates obf-oie master's degl;ee.é before taking their -
) docto‘rotes. Note that such factors as immigration, efr;igrofion, 'porticipof‘ioyn,

mortality onld morb.id__if; have been ignorecj.
) The results of such estimates suggest that 30;yeor cumulations of begh
masters' dégrees and docforqfes'_ grqnfed in Conedc have almost tripled as

¥

‘percentages of the civilian labour force since 1949-50. For master's'and licence

de,gre'es_ this p;oportion' hes increased from -0.33% in 1949-50 to 0.87% in 1‘970-7]
. - whlle the chonge was from 0,043% to 0.126% for doctorafe 5.

Table A-8 presents some detqll’ regarding the-faculty coe\pbsifion of
gu;oduotions in ¢onodc in the years 1960-61 to 119169'-70.._ lThese data are
.revisions of the data presented in Table A-5. TBey omif m degrees“ond:
qrcducfe dl'plomcs from master's degree dofc, whlJe mcludmg the Mcster of Socncl_
W'ork-'degree'from cll instifution‘s.]9 A breakdown of the data on whlch Table A-5

is bcsed was, prepored but hos not been mcluded becouse Sfchshcs Cunodc now

. wSee Statistics Conada Advcnce Releose Degrees cnd Diplomas ;
Aworded by Canodian Umversmes and Colleies, 1960-61 to 1969—70 ~ (Ottawa:
Sta’rlshcs Ccnodc 1971) L ) .

2
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Graduations in business at the

o}

proposes that the revised data should replace the previous material,
In order to retain some s’ioranilorify with the treatment of enrolment data
presented above, the changes over the period 1962-63 to 1969-70 are tabulated.

aster's level s and in science, at both levels, rose

the ’divisions studied. Graduafions in arts and medical and veterinary, at both .
levels, more than fripled as did all gr.cdudfions, and mcsfe}'s graduations in
agriculture, engineering cnjd 'ociol work, Fastest growing mcsf'er's graduations
were in edﬁccn‘ion Mth an in 're;cse' of 3.7 times. Thé fastest growth in
doctorates occurred in. engineering, where the mult'iple was 7.2, followed by
education, yvhich rhulfiplied its'doctorates by 6.5»._ In agriculture, docfor_cffes
grew considerably fcsfe.'r tha mo'ster's-degrées, as was the case for engine,eriﬁg
and edu/cotion'.A

v

When reviewing the performance of enrolment for this period in

- comparison with that of graduations, there appear some variations which may be

worthy of further study, The éomporobilfty of graduations data and enrolment |

‘ , 2 ' )
data is subject to serious qualification however. ! While arts had the fastest

20

involves oggregohng some hundreds of sub|ecf cotegorles. , 0

4
2]Enrolmenf data have been collected in faculty groupings, which are
not exhaustive, and whose contents were determined by each individual
university. Groduations data have been reported by detailed subject by
Statistics Canada and compiled into faeulties’ by Statistics Canada or the author,
These groupmgs are exhcushve, i.e., no graduohons are left out, some
enrolments are, ‘

150

The breakdown of the previous data is a most loborlous process since it '
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- growth of enrolment, its graduations grovilthlwos about average. Science had
" ) G - ’ -
about average growth of enrolment and one of the lowest increases in graduations.
/ \ a

.. ' . <,
in medicine, an average growth enrolment led to an average growth in
S

graduations; while average growth in enrolment in education and engineering led

to slightly higher than cveroge'growﬂ; in graduations, both warped towards
doctorates. Slow growth o% enrolment led to higher than average growth in
graduations in agriculture and slower than average in business,

University demand for new teaching staff.consists of two components,
>nomely, those required fo~réploce losses frorr! the system and tFlose required
because of growth or change of structure. Under conditions of stabfe enrofment
and structure, losses from fh; system depend upon .fhe current size qf academic
staff and slowly changing cbmpdnents such os the cge structure of staff, By
comparing the currenf. flow of doctoral graduations with the cuyrrenf stoék‘ of
academic stoff one obtains a measure of the ccpcc':ify- of the grc;ducfe education
system fo meet its own steady state démqnds.. Note that this ignores non-

o

Universify demands for doctorotes .

In the ]920"5, éornéd doctorates granted in Cd/néaicn universi'ties
amourtfed™ e about one percent of the unadjusted teochihg sfoyff ot Conadian
universities. Many Canadian s/tu.dérifs undertook their grodudfe sh}?y abroad qnfd
Canadian uhiQeréiﬁeé hi‘red 6broo€} By about 1929 doctoral grodﬁcffons reocged
two percenf of staff and'remained there through th.e depressidn cnd up to the

second worfd wor, There was consndercble vorlob:hfy durmg thls perlod with

prOporhons as low &s 1,39 in ]930 31 ond as hlgh as 3.2% i in 194}-42.. In the =
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‘earl'y 1950's Canadian universities were granting earned doctorafes in amounts
approaching four percent of their teaching staffs. This proportion declined
towards the ena of the decade and then rose to about 9% by the end of the 1960's.
Adjustment of ltee-ochfn‘g staff data to allow for definition changes does not reverse
i‘f‘thi-s trend. See Table :A,-?. ' )

Thus the surp'.’lus‘é; of higher degreé holders reported since 1920 in‘tanado
have occurred as graduate output gréw relative to its steady state morkef in
'Cdnodicn universities. These figures hide the situation in individual disciplines -

] [N'

where annual doctoral production hos been greofer in the disciplines supporfed by

<
N

the Nahonal Research Councilvthon»in the Humcn?ﬁ_és and Social Sciences. While
about 56% of teaching staff at Canadian univesities in 1967-68 were in the
Humanities and the Social Sciences, only about 30% of the doctoral degrees granied
were in those disciplines.” " The effects of this imbalance appear in von Zur
Muehlen's estimates of supply and demand for Ph.D.'s for teaching in Canadian
universities, He makes allowance for occupational choice, foreign students
returning to their home countries, and Canadians staying abroad, and returning to
Canada. The surpluses-he obtains are greatest in the physiéol sciences and
smallest in the hu_monifies. He also points out that Canadian practice has been to

absorb in the universities 90% -of doctorate's in the humanities and social sciences

and 70 to 80% of doctorate's in the physical and biological sciences.

-

' a ‘ E

22See Max von Zur Muehlen "The Ph.D. Dllemmo in Canodo' A Case
Study" in Canadian Higher Education in the Seventies, Sylvia.Ostry, editor.
- Sponsored by the Economic Council of Canada. (Ottawa: Information Canada,

1972), pp. 77-131, especially pp.'110, 111, 122, and 123.
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, TABLE A-9 -
EARNED DOCTORATES GRANTED AS A PERCENTAGE v
| OF UNIVERSITY TEACHING STAFF, | ==
CANADA, SELECTED YEARS, & |
1919-20 TO 1969-70 - .. .
Percent of
Percent of ’ coliiected
teaching stoff - teaching staff
Year data data
1919-28 0.8 | 1.8 .
- I X
1929-30 1.7 3.2
193940 2.4 - 3.0 -
1949250 3.8 T 4.9
1959-60 3.1 | s 3.5 /
196970 5.8 o 5.8

Notes: See Tob!es% and A-13.

Sources: Tables “75\—5 and A-13.
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Von Zur Muehlen obtains replacement rates in the 1960's of 1.5 to
2,0% for university teachers in Conodo,23 gompared wﬁiit\ﬂ"r‘cfes of production \
- exceeding 5 percent observed above. . In the event that Conod"rc universities do
not grow or change in structure during the next decade, the relative youth of
their present staffs indicates that replccem'en,t rdemond will not rise much above 2
percent.. Thus even before applicants from the world's great universities are
consid'éred, 60 pe;rcenfiof Canada's crop of Ph.D,'s could not be absorbed ln her
ﬁnFVersi-fies. As noted above over 70% oF\.Ccr.?cdo"s Ph.D.'s h;JVB l;eenr
accustomed to finding university positions, : .

Thus whereas surpluses have been reported when Canada's graduate |
education system could not be said to be self—sﬁfffcient, now, at least for low
rates of growth, Canada is close to self—sufficieﬁdy.ih university teachers,

It ha§ Been suggested ", .. . fhéf only a limited porfioﬁ of the éollege-
age population (18 ~+22) has the motivation and qbili"ry to complete a sciienf_ific
or engineering course."24. Thislporil*ion would bé stable over tim&. A similar

position might be taken with regard to the Ph.D.  Should graduations have’

1]

reached such a saturation level they would show a reduction in the rate of
growth of the proportion of the appropriate age group receiving the degrée.

>

The presence iOF foreign Students dhakes any conclusive test of the

Bibid., p. 103, o a

. 24Wq||ace R. ‘Brod’e , "Manpower in Science and Engineering, Based on
- a Saturation Model," Science, 173 (16 July 1971), p. 206 '
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saturation hypothesis impossible without disaggregated data.
in 1920-21 earned Ph.D.'s‘grdnred in Canada amounted to 3.5

thousandths of one percent of the age group 25 - 29, In 1931-32 the proportion

7/

S/
was 10,2 thousandths qf one percent, and it fell to 9.0 thousandths of one

percent in 1943-44. ‘In 1951-52 the number of doctérofes granted was 20.2
thousondfhs. of one percent of f‘he group 25- - 29 years of age. This proportion. 5 ,;
reochea 26.6, 63.4 and 96.1 thousandths of oneiperc;ent in 1961-62, 1966-67
and 1969-70.respectively. The source of Canada's Ph.D. students does not seem
"fo be dryiné L;p. |

Doctorate's granted in the physical and biological sciences in -
Canadion universities in the years 1961-62, 1966-67 and 1969-70 amounted to
13.7, 32‘-'4 and 43,0 thousandths of oﬁe'pgrcenf of-fhos'e;25 - 29 years of age,
- respectively. There would have 'r‘o be enormous increases in the proportion of

foreign students receiving Canadian Ph.D.'s for these propdrtions to be stable

<

wheft computed for Canadian born only. -

»

Graduate Students: Income Expeéf'a‘fions

Table A-10 shows median salaries of teachers at a selected group of

Canadian universities for all ranks, Assistant Professors, and Lecturers and

R

Instructors. These data are presented here because,”as is discussed elsewhere,

they relate to the enrolment and graduations data if graduate students are seen
‘as expressing career choices in favour of academic life or of occupations which -

yield similar rates of pay.

“Earlier data are scattered, but are available, and sources for them are
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, - TABLE A-10 -
MEDIAN SALARIES OF TEACHERS AT 17 . .
OR 19° UNIVERSITIES, BY RANK
CANADA, 1937-38 to 1971-72
‘ Rank o
Year "All Ranks. Assistant Professors . Lect. & Instruct.
1937-38 . $3,211 ! $2,761 - '$2,007
39 3,157 " . : 2,766 - _ 1,919
40 ° 3,161 2,744 "~ 1,888
1940-41, 3,217 2,787 2,049
3 42 3,175 :2,783 1,967
43 3,253 - 2,836 2,070
44 " 3,351 2,858 2,021
45 3,355 . _, 2,849 2,029/
46 3,459 - 2,993 . 12,169
47 3,482 3,028 2,214
48 3,662 : 3,334 2,393 .
49 3,837 3,507 L. 2,562 2
50 , 3,858 . 3,593 2,673
1950-51 4,203 ' 3,833 2,854
52 4,797 ‘ 4,379 . 3,341
53 4,860 4,414 3,339
54 5,249 - 4,674 3,678
55 5,423 ‘ 4,824 3,802
56 n.a. . ‘ n.a., . n.a. -
~ 87 5,892 5,180 4,074«
58 6,713 5,835 ., 4,558 .
59 7,445 6,664 | 5,143
.60 . 77,979 77 - 5,573
1960-61 8,404 ‘ 7,420 . ' 5,812
62 . 8,646 ‘ 7,687 . 6,039
63- 8,894 - 7,778 6,226
64 9,103 - 8,002 C 6,421
65 9,668 8,390 6,747
66 10,250 8,951, . . 7,157
67 1,175+ 9,629 7,604
o 68 12,063 10,513 7 © 8,229
69 12,847 11,078 . . 8,681
. 70 13,839, . 11,950 N 9,407
1970-71 14,887 . 12,739 -~ ".10,000 |

/

72 15,865 - 13,403 - 710,454 / T

- h P

I
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TABLE ‘A-10: continued

“From 1966-67, data for University of Calgary and Ontario Institute
for Studies in Education were included with the following 17 institutions:
British Columbia, Alberta, Saskatchewan, Manitoba, Western Ontario, McMaster,
Toronto, Vlctor:o Trumfy, Queen's, McGill, Biskops, New Brunswick,,, Mount
Allnson St. Fronc:s Xavier, Acadia, Dolhousne

Attempts were made by the Dominion Bureau of Statistics to exclude
part-time teachers and religious paid on a scale less than that for lay staff. The
category lecturers and instructors may still contain some of these individuals,

Sources Canada, Dominion Bureau of Statistics, University Teachers' "
Salaries,. 1937-1960, Cat. No. 81-203 (Ottawa: Queen's Printer and Controller of
Stationery, 1960), pp. 12-13, Salaries and Qualifications of Teachers in
Universities and Colleaes, 1969-70, Cat. No. 81-203 (Ottawa: Queen's Printer,
1970), pp. 32-33, and Statistics Canada, Salaries of Teachers in Degree-Granting
Institutions, Part |, General Characteristics, 1971-72, Cat. No. 81-241 Annual
(Ottowa: Information Canada, 1972), pp. 34-35. ' o '
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given by f*h:e Dominion .BQreou of‘Stofistics.zs It should b‘e noted that many
| teachers earn incor;\e in e>.<cebss of their bosifc annual salary rotés, and this
income is excluded from Table A-10 although it is most relevant to the
occupational choice framework mentioned in the previous parag ‘h.

The commentdry on these data, provided in the source, is &dequate for .

the present. The effects of the depression of the 1930's were still a parent in the

Consumer Price lndeix and in salaries until about 1945, The World War of 1939~

/)

ing the war,

AR e . . . N v
45 caused some stdif to enter the armed forces. Immediately follo
returned soldiers received government grants to continue their edijcation and the

resulting influx of students resulted in staffing difficulties during these years.

25Unwersuty Teachers' Solcrles, 1937-1960, Cat. No. 8]-203 (‘
‘ Queen s Prmter and Controller of St,chonery, 1960), p. 32.

In this respect the following quofchons from Conodc Domlmon

- Bureau of Stohsncs, The Canada Year Book, 1947 (Offowo ng s Printer.and
Controller of Stationery, 1947), p. 290, reveal one of the means used by the
"umvfersmes to resolve these difficulties. -

PAs the reglstraﬁon increased during 1945-46; the problem of stcff
became acute, One potential source of teaching personnel was the student -~
“veteran group enrolled-for post-graduate training. Through co-operation with- the
Department of Veteran's Affairs, .a system of part-time teaching was deveIOped
.for such students to the: mufuol odvon'rcge of umverscty and veteran.™ :

v - The same source reveals that some servicemen were released overseos
to pursue graduate studies there, In addition three continuous sgmions were run
during the year and cdmnss:ons were sfoggered with specual courses sforhng ln i
Jcnucry and Moy See Ibid., p 289

"
¥
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that increages in salaries have lagged increases in enrolment or graduations.

’ : ~ ) )
These data can be used in assessing shortages.

Data on salaries-for all ranks must be used with caution because

A\ .
variations in them can occur due to changes in the rank .composition, not only due ..
. :\\\ *
to changes in the salaries of umiversity feochers. Data on assistant professors and

©

on lecturers ond instructors are less subject fo th»s quolrfucahon

F‘Urfher material on university staff salgries by f&sulty, field, subject

and years since award of first and highest degreei‘:lfor 65 Cangdian institutions ond

for severat-years ure available from the same source. 8 These\additional data

~ should be portic’ulorly useful for the study of lifetime income prb iles over time. ‘

~.

Data on solorles whu:h are not restricted to. university employment hcve

been_generoted by surveys of jlwe Scienfilfic‘ond Technical Per;pnne] Register and

by the Survey of Professional and Technical Mcmpower-l9‘67.29

27See Chopfer 2, The lag behmd enrolmenf suggesfs that fhe shortage
measure obtained may also be lagged. . y

28Ccnada, Dominion Bureau of - Stonshcs, Solarles ond Quolnfucohons '
...of Teachers in Universities and Colleges: 1969-70, Cat, No. 81- _203 (Ottawa:

QueensPHnter ]9/0) L . L @

- : ‘ ¥ .
29 See Canada, Deportment of{ Labour, Econom:cs and Reseorch Bronch

: Engmeermg and Scientific Manpower Resources in Canada: Their Earnings, .

Employment and Education, 1957, 1959, and 1960-81, Professional Manpower
- Bulletin No's, 7, 9, and 10, Ccf Nos 12-2007, L2 2009, and L2-2010 {Ottawa:
_ Queen's Printer and Controller of Stationery, 1959, 1960, and 1961). Also see
V . .-, Employment and Earnings in the Scientific and Technical :
Professions: 1958 1961 and 1959-1962, -Professional Manpower Report No' s'."]?
ond 14, Cat. No's, L2-2012 ond L2- 20]4 (Ottawa: Queen's Printer_and ~
- Confro”er of Stationery, 1962 and 1963). Mere recent mformchqnt\ns\a\'mlcble in
Ccnada -Department of Manpower and Immigration, Program Development Service,
Manpower Information and Anolysns Brcnch Survey of Professnonol Sctenhf‘m
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Table A-11 presents a col|ect|on of starting salaries data, by faculty
onj lcvel of degree, for Canada- from 1960 to 1971, They are composed from
two sources and constitute the most_extensive consistently collected set of
pul?.lished starting salaries data ovailable for Canada, for graduate degree hblders,
that h;JS. corfe fo the attention of the author. fhey are also useful for the ;tudy of

shortoges and surpluses 30

§

These data may not be consistently accurate as a number of anomalies
- occur in them and the construction of the toble‘hos been achieved by resorting to

o variety ofiresources. It has been achieved by consfsfently opplying -the rules .
: R .

discussed be,yllo%v . : : » . ;

The major source of these data is a survey of employers conducted

annually by the Pay Research Bureau of the Publi¢ Service Staff Relations Broordu_

N

M e . N i . o« 31 e !
. in cooperation with the Department of Manpower and Immigration,~ This survey

»

Technlccl Manpower - 1967: Selected Tabulations (Ottawa: Department of
“Manpower and Immigration, n.d.) ond in A. G. Atkinson, K. J. Barnes, and -
Ellen Richardson, Canada's Highly Qualified Manpower Resources, Cat. No.
MP32-6/1-1960 (Canada: Department of Manpower and lmmlgrchon 1970;
Ottawa: lnfolmohon Canada, 1970) : - »

' 3O_S:ee Ch‘opte‘r‘Z, . : B

1Thls survey has been publlshed as follows:. Ccnodo, Department of
Mcnpower and Immigration, Manpower Information and Analysis Branch,
Professional and Technical Occupations Section,. Starting Saldries for Umversnfy
Graduafes: 1959 to 1966, Reprint, Series 'A’, Volume 1 (Ottawa: Department of
Manpower and Immigration, 1967) ‘partb; - SR Requ:rements and
Starting Salaries: Umverstty Groduates: 1966 to 1968, Reprlnf Series 'AT,
Molume 2 (Ottawa: Department of Manpower and Immigration; 1969); Concdc,
Deportment of Manpower and Immigratian, -Program. Development Servnce,
Manpower Information and Analysis Branch, Professional and Technical -
; Occupaﬁons-Secfion, Requirements and Average Starting Salaries: Univeérsity
- Graduates: 1969 (Ottawa: = Department of Manpower and, Immigratien,

- ‘ -
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;/ields data on anticipated hirings and anticipated starting salaries for the hiring
season startirg in the early spring of the year. Actual hirings and sterting
) ‘ _
salaries are obtcired for the previous hiring season and these data have been used
to construct Table A-11, as for as possi@e.
In constructing the table some care has been devoted to separating
actual observations from anticipations. Unfortunately, the distinction is not
olways clear from the published moterial, especially since 1968, The ceneral
mption Hm‘, in each pu“llcoho“ decta 3e'mmmg to the year erevious.to the
. o : , . ‘ i .
title year are cciual data hcs been adopted. For the year 1969, for some
facutties, this led to results wHI&h could not be reconciled with similar dato
32 ., o ' . o _
elsevhere, ihe vear 1969 producco coparently erratic/results for some
facultiesiand levels, whichever source is used. No variction from the general

rule stated above was }noo'e.

A subsidiary source of data is collected by student placement officers of

°

1969); i :L ' , Requirements and Averoge Starting Salaries: Universify-'
Graduates: 1970, MP32-2/4-1970 (Ottawa: Information 1971);

R ' Prelmmory Report: Reauirements and Avera§e Sfarting Salaries:
Univ ersity- Grc%ucfe : 1971, MP32-2/4-1971 (Ottawa: Information Canoda,
1971). Thiz couice is here-in-after referred to as the 'Requirements Survey'.

32

These similar data, which combine’data from student placement
offices w:thﬁse from the employers' survey discussed above have also been
published. That publication is Canada, Deporfmenf of Manpower and Immigration,
Program Development Service, Mcnpower Information and Analysis Branch,
Professional and Technical ‘Occupations Section, Requirements and Averoge
Starting Salaries: University Groduates: 1969, (Ottawa: Department of
Manpower and Immigration, 1969). B e >
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the Department of Manpower and ]mmigrofiorw.‘ These data have been combined

with that collected in the Pay Research Bureou Survey discussed above and

published under the title Career Outlook.33 This source has not been used in its

o. entirety, because there was a change in definition, from estimated to mean
actual starting salaries in 1968,
These data differ from the 'Requirements Survey' data in most Cases, the

difference being due to the inclusion of additional information from student

placement offices.?)4
D

® 4

In order to test the hypothesis of no significant difference between these
two data sources the common data were regressed against each other, with the

. ’ . 35 .. . .
'‘Requirements Survey' data os dependent variable,”™ A two-tailed test using the

3These data, hereinafter referred to'as the 'Career Qutlook' dotc have
been published as Fo”ows Conodo Department of Manpower and Immigration
Manpower Information and Anclysns Branch, Professional and Technical
Occupations Section, Starting Salaries for Universify Graduates: - 1959 to 1966,
Reprint, Series 'A’', Volume 1 (Ottawd: Department of Manpower and Immigration,
1967), part g; Conoda Department of Manpower and Immigration, Progrom
Development Service, Manpower Information and Analysis Branch, Career Outlook:
University Graduates: 196768, MP2-28/1967 (Ottawa: Queen's Printer and -
Controller of Stationery, 1967); .., Career Outlook; University
Graduates: 1968-69, MP32-2/2-1969 Ottcwa Department of Manpower ond
Immigration, n.d.); Canada, Deportment of Manpower and. Immigration, Umversny;' .
~  Career Oufloov 69-70, MP32-22-1970 (Qttawe: Department of Manpower ond
Immicration, n.d.); Canada, Department of Manpower and Immigration, Program
p——_— Developmenf Service, Monpower Information and Ano|y5|s Branch, Umversny

‘,;9: Career Outlook: 70- 71 MP32-2,2-1971. (bf’owo lnformohon Conodc 1970).‘

,".;:_,,‘
Yie g

4Letter from £, Courtemanche, Hecd Graduate Requnrements Sechon
Department of Manpower and I‘mmlgrohon Ottawc Januory 31, 1972,

. For Arts and Science, the average of reported salaries was used for’
this test, because no 'All Graduates' category for these faculties is provided in
eorher dcfo - E » : - IR
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In this case using 'Career Outlook' data as a substitute for
. . -' "
'Requirement Survey' data ré:ults in an over estimate of $41,00 irrespective of the
! , :

size of the starting salary concerned. However, the overestimate is only
_significant at a 20 percent level of confidence as compared with the 10 percent
level associated \J\Uh the previous case. In this case the error averages 7 percent

and is’a maximum of 10 percent of the values actually ‘Substitu?e_d.

'
. Q -

A\
These results suggest that the data constructed are useful, within limits,

Y
LI

for the study of the employment of hew university graduates in Canada. . The

limitations of the collection procedures appear.to be at least as potent a source of
. i - } 5

errors as is the splicing procedure described above./Rates of growth of starting
. i - ‘

salaries-may be slightly underestimated because bf the use of substitute data in

earlier years, which are slight overestimates of the true values. .

3

mm%ﬁ

t

N . ;Cc'nsual observation of Table A—.H'rw&ea]‘sfthot,_ in the pér@d 196Zjto
) : : PR ‘

1970, all starting salaries rose between 1.6 and 1.7 times, except for thosel earned
. .. . . . Y

by master's degrees in education, which rosé by.only 1.3 times. ' Nodata were

X o . 5 o . o ’ : ‘ .
available for doctorates in arts or education or for any degrees-in agriculture.
. . - L N ’

A

‘Graduate Students: Sfij&nds . Tt

N

For a discussion of the earnings and expenditures of graduate students

prior to graduation, and of the o_voilab.llé datd’, see Appendix B. .

7
s
B

g

Grcduqfe Students: Post-Graduate U,nemplb.yr'ne.n'r:

" The Ontario Cd(,\\hé;_il Sn Graduate Studies has bublished data onJ'fhé ' .

-

N employrﬁehf of Ph.D.'; graduated from Con’adian universities in ]970_—7] ‘and 1971~

72, and on. tbe\;e.r'n[“)lo;(menf‘of Ph.D.'s grﬁduated from anqr,io universities duri‘n;q
R : "‘ . . ! [y - i

£l
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the periods 1964-69, 196;9—70,‘ 1970-71, and 797]-72.38 In these surveys,
students were classified as unemployed if, at the time of the survey they were
unable to report definite employment, In the case of'the first period, 1964-69,
the unemployed hed remained so until the summer and fall of ]969.‘ These data -

were collected by questionnaires sent to the ex-student's supervisor or

e

L

department, Although alternative procedures are not obvious, there doesyﬂ

be a possibility of respondent bias in this particular one.

These data give a total of 6 Ph.D.'s, out of 1517 for whom data were

: & . . —

obtained from Ontario universities, who reported themselves to be unemployed

immediately post-graduation for the period 1964-69. It is reasonable to assume

that these individuals simply decided not to participate in the labour force

~ anywhere. Furthermore, 5 of the 6 were outside Canada. However, for the years _ e

1969-70, 1970-71 jnd 1971-72 these numbers were 15 of 606, 39 of 698 and 36

As percentdges these figures are 2%, 6% and 5% re“g,pecﬁvely,

of 793 respee}ively
A 0

12

of those Ontario Ph.D,'s whose fate was discovered from"'fhe’survey.i For Ph.D.'s

graduated in 1970-71 in Conodo“(exchluding Laval) 72 or 5% ef,g total of 1314

o

385ee Ontarig Coyncil on Graduate Studies, "Survey of Employ £
Ontario Ph.D. Groduotes—-1964-69 " (Toronto: Committee of Presidents o
: Ontario Universities, December 1970) mimeo, and : , Supplement #l

January 1971, These data and extensions. are reprinted as Appendlx 3.in Council
. of Ontario Umversmes, "Graduate Enrolments in Relation to Requirements for -
Academic Staff in Ontario Umversmes," Brlef to the Ontario Committee on:
Umvens:fy Affairs, 71-14 (Toronto: Council of Ontario Universities, 1971)
mimeographed. - For 1971-72 see Canadian Association of Graduate Schools,
Press Release ’ Employmenf of New Ph, D Graduates: 1971-72" December 14
1972. -

—
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. information than that oni'unen‘\ployment.

168

?

reportec(i themselves unemployed, 8 of whom were out of Conqdc. In 19?\]-72,
53 of 1446 or 4% of Ph;D."s groduoted in Canada reported as unemployed. This
certainly suggests that unemployment rates among just graduated Ph.D.'s have
become greater than zero‘. ©

The unemployment data differ by discipline with health sciences
showing a zero unemployment rate, social ;ciences showing about 2% and the
humanities, physical sciences, engineering, énd' life sciences showing between
6 and 8% of Canada's Ph.D.'s unemployed immediately after graduation. On
the other hand the }Uly 1970 unemployment rate among i4 - 24 yeor olds who bcd
been full-time students in March was 13.8% and the rate omg}lg 14 - 24 yeof olds
who iiod been full-time students in Mﬁrch but were not planning to return to
school was 21.1%. iThe overall 14 - 24 year old une‘mploymen} rote'wc.s 10.9% .39
These data are no; strictly compar'ablg, as-wo§ noted above, since the later figures
are drawn from the Labour Force Sur\?ey and use Canadian Labour Ferce =

definitions. Nevertheless it would be difficult to support the argument that higher:

degree holders suffer from particularly high levels of .unemployrhenf immediately

. ofter graduation in Canada. ‘

. : ) 3 SN '
The Ontario Council on Graduate-Studies datd provide a great deal more
" Employment: is broken down into the

categroies of university teaching, -industry,, research fellowship, private research =

. IS
» L . >

39C<:xn<:d(_:n, S’ra’ri\st'ics.Cancdo,' Facts About the Uneﬂaloyéd; 1960-71,

Cat. Noi 71-520 (Ottawa: Information Canada, 1971) Table 11, p. 28.
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{

institute, government,unemployed, and other. Data are provided for humanities,
’ . . . . 0
social sciences (excluding education), physical sciences (including mathematics),

.

engineering, life scnences, ond health sciences separately. Further data for

LA

Ontario Ph.D."'s on their eventual employment as well as on their immediate post-

groduorién employment were collecfed‘. There are also tabulations of Ph.D."'s
| gronfe’d by citizenship, c;unfry of origin, country of first degree,' change of
citizenship ‘cFrer dggreé, citizenship-on entry ond discipline,,univérsity, and
year of graduation. Many of these sources are unique élflwough it might fairly be
said of some of them that they stretch the ccpaci}); of the co”ecfioni'plvp@edure.
It would be pcr%i‘cul‘orly pseful to have data on un’employm.enf- by level of
education for the higher aegree levels of education. The Labour For;:e Survey of
Statistics .Cc mdo hos co”ecfcd these data periodically but only for levels of
educohonA up to comp]eted high school. 4l These data show a decline in
unemploymeﬁf rates as education levels rise, but ifr»is not clear how much of that
decline is (;pe to seasonal factors. We do not know whether this declrine

ccontinues for higher levels of education.

In the case of India, Blaug, Layard and W‘oodh‘oH found that

»

p— . -

"’l(
Ny
@

L 40 '
‘ NCWSpGpC‘I accounts of the quarterly Fmdmgs of the Techmccf Service
. Council, set up in 1927, may provide a valuable’ oddmoncl source of dcfc on post-

groducmon unemploymenf

4] '
See Canada, Dominion Bureau of Stoflshcs, Educchonol Affommenf of 7

the Ccnodlcn Papulchon and Labgur Force 1960—65 Dominion Bureau of
Statistics Special Labour Force Study No. 1,-Caf. No. 71-505 (Ottawd: Queen's
Printer and Confroller of Stchonery, ]966), ]3 and Table 8 e :

L%
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" TABLE A-14

TEACHING STAFF AT CANADIAN CﬂIYERSITIESa
1919 - 20 TO 1972 - 73 '

Year

- Staff ‘ Corrected

1919-20°

" 21
22

23
24P
25¢

26

27
28_
29
1929-30°
31,

32

33

34

- 36
1936-37
138 -
-39
1939-40
! 41
42
- 43

44

. 45

46
- 47
48

359
e

1300

1440

. 1360
"1530°

+ 1500

> 1580

‘ 1800
- 2360
2250

2000

2000
2170
2230

2250
12290

. 2360

2480 |

2650
2930+

#3120
3120,

4890
4590

.‘"?‘ |

1920

2610
v 2 2704° &

§. 292007
£ 2980; %

3980
44407

(4]
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TABLE A-14 (Continued)

JYear - Staff ' Corrected
1949-50 : 5968 | 4640
: - 51 o . 5683 - : . 4420

52 ~ 6207 : 4820

53, . 6453 - 5010

545 6869 ) . 5340
1954-55° 6474 - 5610

56 .+ 6719 S 5820

57 7000 - 6070

58 | 7500 : - 6500

.59, | © 8200 -+ . 7100
1959-6C° 9200 - 7970

619 8780 o -

62 . 9490 \ -

63 0 - 10600 : - -

64 ‘ : 12230 . -

65 , 13340 . - .

66" 15100 -

67 , 18200 ‘ - -

68 - T o206c0 . -
1969-905 % 3300 e
A969-10, < 723900 . : -
| 71 . 24516 . 24820

12, 25984 3 2300 .

73", , 27595 L . 27330

a o e o e
These data are drawn from a variety of sources and a
variety of deiinitior: have been used. Details have beer

-noté&d below.  Details ci the cor*ectxén are. dl\e" in the -
text. ~° . ) : : v

bF‘or the \gars 191920 to 1923-24 thn data are- for all
.grades of acxdemic staff £ull gnd part-time. They are.
drawn from the Canaua Yéar Boo< for the partlcular year

From 1924 23 to 1928- 29 the data report full tlme

‘academic. staff 1n all crades ~ For 1924-25 staff in . = .. ¢ g
. jpreparatory gruugs.are omitted.  They are drawn from the
~Annual Survey of Ecucatlon in Caﬁada S T
L o N
‘. . B . .« N . .
_  ‘. o
\\ * «
(. ¢ =



%? - TABLE A-14 (Continued),

_ & From 1929-30 to 1934-35 the data report full-time
‘acadenic staff. in Arts, Science, and Prof essional faculties.
‘The source is the Annual Surveyv of Education in Canada.

L}

#

®rrom 1935-36 to 1953-54 the data report full-time
academic‘staff in arts, Science, and Prpfessional faculties.
The sourccs are Hicher fducation in Carada or later, Survey
of Hicher Education. Chzse data dlrier 1n preV1ous years
a2

~a o
from the Annual Survey data. J
: - " , .
. fpetween 1954-55 to 1959-60 two definitions aré used.
For 1954-55 and 1955-%6 full-time acacdcmic st *f including
esearch staff-and excluding cre-nmauriculatic »eachers
hyere estimated by the Zcminloh Bufehu of Sta*lst cs from
survey rbt;rns and university caleisiars. Thesé data were
reported. in the Canada Year ook, 1959. From 1956-57 to.
1959-60 the data are ©stimaics Lu---tlme academic staff
. obtained frcm the Canada ox, 1983, o
- gFrpm 19¢0-¢1 to 1569-70 the data repeort estimates
L3y of full-time acacdemic staii dragn from ropsris ci 50-90%
. 0f the Caradinng ;ns:;:utiC“sTadé were obtained frem the
™~Canada Yéar ngok 1970-71. : '
. hThe‘data for 1970-71 to 1972-73 are estimates from .
. survey returrs which include estimates for non-reportinrg
" instituticns and are published in advanced Statist:cs of
‘Education. Data for 1971-72 ané 19472-73 are forecasts.
This source has not in the gast agreed with the eventual .
Can@dg xca§;509k'data.
Sources. ‘ : S o . .
1919220 to 1923-24: Capada, Dominion Bureau of
Statlstlcs,;:*ﬂ.ngﬁca Yéar'BcokL 1920, 1921, 1922-=23,
1924, 1925 (Ottawa: Printer to the rlng 's’ ﬂost nxcellent
Majesty, 1921,.1 22, 1924,. 1925, 1926).

-

. 1924- 25 to«l°34 351, Cauaca,r“omlnlon Bureau of . s
StatlStlcS, Anrual Survev o0f Education in ‘Candda, 1925 to -
1935 (Ottawa: Printer to tac hlng ) Hos} Excellent Majesty,
1926 to - 1937) '

B . . H . L . - . .4,‘3’?,;_

e L '? s e
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- ) PP Y T 2 L
; . Datconteachng 08w Conadion uoiversities aré presented in Toble
- A-14. Acis pointed Bu) inthe motes to this table, there are variations in the
. b .,u . ..) . ‘ . ¥ g . ) ' v o . - ;
v . Gefinitions ysed in these data over time. An ottempt has  to odjust these .
. . T LT . g 5 '
. . .
roTT L , o
Bloug, Loyord Woogholl The Couses of Groduofe Unemp|oymenf m
lndlo p 75 and p. l; note. _ S : »




oo 80
o . ' : '

o
+

+ Y . . . v
data for definition changes. Caution should be used in“dealing with these data. -
These data indigate that the rate of grpwfh. of oc‘ademic'sfdff has rise__n
s -
since the seCOnEl wqud worl 1t is mtereshng to note that fhe riumber of ocodemlc

staff ~incred§ed very ropidly tb cope with the immedigte posf—wor bul'ge in
- o

enrolment, mcreosw)g ‘from 4012 in 1944 45 to 5118 in 1945-—46 or by about 28%
to c0pe wuth}:n increase in uhdergroduofe enrolment of obouf 6l°/o Betweeg

" 1947-48 ond 1951 52 full tlme undergroduofe enrolmenf decllned From 79, 346

“" Y

o 59,849 (about 25%). In the shorter eriod, 19517 48 1o 1950- 51 feochmg
stSFF declined from 629‘9 to 5683 (oboufl) 10%), buf had recovered to ‘62-07 in

195] -52 leavmg a decllne of only about 2% T-hls.porfic()lor 'instonce suggest‘s l
" that teochmg staff were less senullve to declines.i |n undergroduafe enrolment 'rhlon
l foflle preceding: increase /Whefher this hqé Been a general belqu'rof po_ttern is

not known . A .
~« _ More reliable data are available on the numbers of Geademic staff at 17

~

selected universities. These.data are gvolloble’ from 1937-38 in the sanie 's_o.'urce.

A

43 oo . . . AN ' ‘ ‘A ..l"v(‘}x

as that for academic salaries, " K

v
-0

o Table A-l4 also presents fhe results of a proporhonol qdluﬁent of these B

dofc Tor the changes in deflnmon menhonea\obove The defmlhon n effecf from

' 1960 6l to 1969- 70 was token as @ bose The p\oporhonol chonges in the o

v 19

'leClCl’lan sfcff series in. the yedrs lmmed:ately precedmg ond follow:ng The yeor in

[ .
<

43 /.

Conoda, DomlnlongBureou of S’rahsflcs, vavers:fy Teocl\er s 7 '

o .Solorles, 1937-1960, Cat. No. 81-203 (Ottawa; Queen's Printer and Controller -

~ of Statipnety, 1980) “subsequently Salaries and Quollflcohon of Teochers in -
‘ Unnversfhes and Colleges, Caf No 81-203 A

L

v -
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b

which a definition change occurred were measured. These changes were

- s ' }
interpolated by taking the square root of their product and this value was used as
S . ‘ . i :
an Bstimate of the ,propdrfior\i‘cl change of the series in the year concerned. Using

fhi?s estimated proportiondl change, an estimate was obtained for the 'constant

definition' value in the preceding ye"ar.f Data back to the next definition change -
) . ) P \ » ) V . v ‘ .
were then adjusted by the proportion fis estimate was to the observed value. The

resulting 'ésfimofes may be su'nirﬁorized'qs vertical shifts of the data so\”as-fo produce
_ interpolated transitions ona log-linear plot. See Figure 2-1 or A-1.
L The scale of the adiusfment emphasizes ‘t‘he weakness of available data -

soOrces. ‘-The_ 'adiu;féd data grew at_an estimated rate of 5,4 percebnfb_er year over

the period 1919-20 to 1972-73, according to growth rate re‘glt;‘ess.ion-cnalysis. '

‘J': . . . : ) ‘ . v B ‘\.

Universities: Gapital’ . . L ' B o ™
— — L - . , > ‘

™

A ‘Esfim'q’res were made of the valad at cost of'uni‘ve‘r‘si.ty sites, _buildi.ng's'
and equipment in Canada. Table A.¥15 'presénfs these estimates, -«

The eshmahon was performed by consfruchng a series of annucl

w ~

ihcremenfs‘fo _land, »bu‘lldmgs, and equipment far fhe perlod 1920 2] to 1967-68
r)

This series was consfructed from series glvmé.the dollor value at cosf of

' fumversu’ry plonf (lcnd buuldmgs, und equupmenf from ]920-21 fo 1954 55 and
onofher senes g:vmg currenf dol|ar addmons to plonf from 1954 55 to: 1967-:68
For the perxod 1920*21 fo 1954 55\he derlved serles oF lncremenfs was deflofed

g 1961 dollars c/nd fhen cumulof'ed wnh.“ﬁ\e 1920\21 value of pIOnf fo glve an- -';4-,; o
« ‘- / _.‘.‘:

eshmofe of fhe value at cosf of umversr'ry plcmf in Ccnoda in 1961

-
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B ~cofegory "Building" were, obtclned from the, Deflcflon Secfor,, Nationa

S

u ) ‘44 : . ) ) . ' . . . . ’ P oL ‘ )
dollars,” " There is a constant error in these data due to the assumption that the
. . R A . o - LR .

192Q-21 plant was all oddedA in 1'920-2]'. .‘S"i‘hce' this‘wos nloe, case, th'e‘

deflctor is mappropruote for fhct yeor s capital. sfock The deflator is clso '
4 .

ES

_ mapproprlufe in yecrs in wh:ch fhe currenf data declmes since plcnf dlsposed of

'
v . . . . ) .
' U 3 . .

"~ was not purchcsed in fha\ yeor. L

o~

For fhe perlod 1954 55 to 1967 68 the uncremenfcl series was deflcfed to

L Y

' \
1961 dollars an,d.cu_mulcted w:fh fhe prewoos series. No allowcnce hos been

-

made for asset disp'o‘siffo'ns since 1954-55, "
!‘As,_'es_t'imgte_s of _c“.q'pi’ral stock these data suffer from severe difficulties. -
§ - e, oo . . . . R L N / i . . g .

R ,Z"’l.. ¢ s e ﬂ_‘.'.
Capital sfock data should ideally be given in constant -efficiency units, Usually
‘this re}qi)?remehfv?’s._m_ef,by g;_ssuming perfect compet'i.tibn in .Afc_cfo-rv_nj:cr.ket‘s",cmd_'_ ,

‘counting capital in currerit prices. The data pfrese_nfedvh‘ere,’gr,e'-.coﬁnfed at cost”’
" of dequisition, not 'dt'(epﬁlac'eﬁenf cost Ai.r'u',f.hévyear conc'erned.'.'Thqs'.ldr.\'d is likely

S

’ro be t.)‘ﬁ'derva.l'uea »'dhaﬂold 'bbildfngs‘»-end" e'qU’vi‘p’me'n'f may-bé cv’;r,ervl'cl‘ued

.especuo”y in fhe loffer half oF fhe sernes where dJsposals ure nof removed No ‘

deprecmhon has been apphed nlfhough:some deprecmfed serles were -
_-ca}ulofed The nef effecf of’ fhese dtfflculhes |§ nof clear, except thaf fhere is,

A

.:an cddnhonol source of over-eshmchon aFfer ]954 55 _ _
X (A - .. . . R ’ SRR

— - . s e :

44Impllcat prrce mdexes for Busmess Non Resldenhul Consfrlﬂon m fhe
- [Mscome and
- Expenditure Division, Sfohsﬂcs Cunadc.' Prior to 1926 weights of 0: 317 for Iobour

-

" "and.0.583 for mc:ferlol inputs were apphed to consfruchoq..wcges and mal'erxols

CL 'mdexes from Urquhcrf and- Buckley, :sforrccl Sfchshcs of tanada chles J68,,

S ]85



For fhe perrod 1960-61 to ]967 68 Hethch derlves ccplfa' sfock dofa

From unpubhshed qu%)r;)'r\\ﬁarre resu“s From 49 umversmes One seriés is bosed

~

on reporf'ed bqok vallfe, the o}her on msuronce valuahon._ HIS procedures for
deflahon and co”echon obvrously drffer from fhose used for fhe presenf serles.

-

“ of planf serles derrved above.

R

Hethch's book value series esxceeds cumulaflve cosf oF planr by 6% -,

(524 M) in 1960 61, fhe drfference rlsmg ,to 23% ($3]3 M) in 1967 68 HIS

msurance valuahon eshmafes eXCeed fhe cumulaflve cosf of planf eshmai'es by

43% ($186. M) in ]960 61 and thrs dlfFerence was 35% (548] M) in W67 68
/

Bearmg in mind fhe drfferences Jn rnshtuhons covered cumalahve cost of planf ‘

(./

4L

- differs greafly from HeHrch's caplfal sfock serres.ﬁ lf appears to be an,
e Jandereshmafe, probably due to valuaflon chonges

k Desplfe fhese drawbacks fhere are no alfernahve dafa‘ For earllel’ years

T o wrfh whrch fo examrne the resource use oF Canqdran hlgher educcflon

e ,."

Uqursmes Operohng Income

, s N N B A\ . - S .
chle A- 17 presenfs the operatmg mcome of Canadlan unlversmes by

: source for selecfed years Fro:\1920 2] fo ]968 69 N o

L L L ro - B .

Unlversmes Graduafe Sfudenfs fo Smff RGflOSg : ,  ; R ) :

Table A-l8 and Flgure A 2 summarrze avallable data on. aggregafe’
. F i .

‘\

grdduafe sfudenf to sfaff raflos m Canada befweé\n 1919—20 and ]972 73 They

.‘

: Table A- 16 pr%sents Hemch's dato in comparrson to fhe cumulahve cosf -

‘

s

N



_. , : _‘ ‘ - _4,' o, '_":‘ A . I ,” 1‘%? A-ls . ot
» Y.\ ALTERNATIVE ESTIMATES OF UJIVERSITY CAPITA
“ W ¢ .S " STOCK, CANADA, 1960-61 TO 1367-68 .

o '\‘ B . "
.‘\( . T oo Y * L ’
Lo Lo . . N b . Rad

L i

L ‘Cuﬁulatlve' .+ .~ . Hettich Estlmates,,
R - Cost of L —— e
Jose o Blante o Bsok ¢ o Insurance
. Year ;- oy e Value = - - Valuation
SRR . . (Millions of 1961 Dollars) L

19&6;61;‘ SR 430 IS _L:4$4“"-7;"A : 616

ez, s e P

19 2:53‘. __ -  .583 ;',;7,rT‘,f_3o;f~',-f" . 756
O  _‘952.

s 770 gf  _- 5.:;,9§5“f;J-£’7'[';iléo,;w

-

. 1967-68 - 1,368 ' . 1,681 . ' . l,849

.8
~

‘Source8:” Table A-15 and Walter Hettich, Expendi¢ures-Output . & -
.and Productivity in Canadian Universit: Education,” prepared . =
_ forfthe:Econdmic,Cquncil,Ofgcanadawféég;jN04~E§u22e2/l4f“ Vo

~..(ottawa: Ihfo;mation-ﬁfﬂada,11971),'p;g74—76}- DU '

A%

. a0 .
oo o oot (R
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192829 62 - 49
. 1933-34 5.6 b4z

(o383 - 64 T ap
B 2LV YRR VA 42,

| 1951-52‘7 258 0. 53

195455 ;fjsi s
~;1959350_< ~89.0 . 60,

s 2004 s
. 1966-67 © 384.5 B "565-?.
%7-68 . s o

<o 188

~ oy
o TABLE A-17 . '
DISTRIBUTION OF OPERATING INCOME OF UNIVERSITIES AND COLLEGES
‘ * BY SOURCE CANADA SELECTED YEARS 1921~ 1969 o :

] .

. e . L

o - -
‘ . * - ‘ . :4 - .L
. .

S b : c ., . . .
Year - Government Fees - -Sourfces”  Totdl

el

o ‘L~*_L COSMIll T M % s_Adni % $Mill %

1920-21 . .45 . 50 1.8 20 2.7 30 19.1 100

1&25724;, 51 s 3.4 321046

| 2470350 28 128
U035 W 1
338 25 152
0 5.0 28 8.3
L_@:;?AfSJ?/396
30 7 85 170 489
7 i2:7“;xf*j5._'78‘8"
27 192 13 1490
L 2% n% 15 dme
2 a7 a2 Bl 6
520 ‘75ﬂo'f,ff1bf.740 6

, ";L.La*_f88,53f{;:fd5;896 2

19489 W62 o4

1968-69  646.2 . .72

¢

Non-reporhng institutions account for 10°- 20% of total enrolment in fhe 1950's,

“ Forthe years 1921 to 1949 data are pubhshed intthe source under fhe yecr of fhe s
St sprmg term, i e “r 1920 2] data are publlshed under ]92] ‘ : o

g e
e l_ncludes-fed.erqlv,,‘-'p‘roy‘mé!ql c_i.nd\ m,t;l\l__‘c'_lpal'.sgurCeQ'_ SRR

Student . ..'thér‘ ‘ R N

; C«%‘

¥

a

) ¥
7.
4

Cou(ra/ge of mshfu’ruons is noL umversol Up to ond mcludmg
;'1951—52 the lcrger universities and many of the co”eges of: Cdnada are: covereoL/” L
" After.that time eshmates of t'he revenues of non-reportmg institutions are lncluded D



o L 189

TABLE A-17: continued .
e T T w
R P e « . :
E CExclpdﬁ§ residence fees. - -

o 6
I

dlncludes endowmenf E&Iudes residences and ofher cncullury
: enferprlses after. 1954-55 . : .

< Sources Conada Dommlon Buredu of SfOfISﬁCS, ngher Educahon in »
Conada, 1938-40; 1942- 44 (Ocho annfer to fhe ng s M’osf Excerrenf e
Ma|esty, 1941; 1946) ‘— ' .

.

_ Surve;’ of Higher EdUccmon 1948-50~ (Offawa
Queen 3 Prlnfer and: Confro”er of Sfofmnery, ]952)

Prehmmcry Sfoflshcs of Educahon 195] ]952
(OHowo Queen s Printer ond Confro,Jler of Sfchonery, ]954)

Conaduan Umversmes Income cnd Expendnfure, 1967- e

68 c% No g~ 212 (cm awa: ~Information Canadc 1971). _ T

‘ , Prelimingry Sfohshcs oF Educahon, ]969-70 Ccf
. No'.__8]-201 (Offdwc Infgrmchon Ccmcdc, 1971). R

v ’ ‘ :

.. . A, - - B .

] PO ' i N

. CL 7' . . B \ -

. ' . SR T
. . § . e o '
ot e
. - \“. . »\. V ..l..v .
! L e “:. . , L .

. . oy
: . N »
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. T X N Ceps
o : \ - o | f\. | |

¢ | ‘ TABLE A 18 . cﬁgﬁ' |
R : GRADUATE ENROLMENT ANQLTEACHING STAFF
: - N CANADIAN UNIVERSITIES, -~ *
1919-20 TO 1972-73. -

.' . . ) . \ . " ) ) \ : ‘-

~

Assistant ' SR - Assistant . Assistant
- : -+ Professor. . - ' - Professor . Professor ‘

- Graduate Safery to- . Graduate  Salary o . Salary to

© 7 Student.fo. Manufact, h Student to  Mdnufact. = Graduate
- " Year Staff Ratio Wages: Yeor\ © Stoff Ratio ches - Stipend

e ‘.‘

1919 20 0.128 . - . -1946-47 0.643 10043 .,
21 0.127 .. A48 0.657 - 9672 - - |
22 0.178 . o4y 0.822 .90.02
23 0.202 _ - T
24.-0.247 . 1949-50 0. 882 86.08 -

.. 257 0.386 " . 51.0,802  87.05

C26.0329 . © . 5270,693  88.84

.27 0,275 St 53 70.680 . 82.00

W 28 0.323 54 0.686 83.09 . ..

29’° 0.353 . - 559 0750 0 sa00
| ORI 56 0.746 o e
1929 30 0,322 7 . .57 0.732-  83.01 4,894
- 31 -0.369 S | 58, 0,780  89.82 .
32 .0.394 . 7 ~59 0.795 . -99.81 .
33 0415/ R R
34 0,409 1959-60 o 83]"- Co101.44
350365, - oe9 7039 T3
- 36° 0.521" : ., 62.1.088  103.25 5,291
37 0.5122 . C 1 .63% 1.301  101.34 o
- 38 0458 T 841,442 100.64
39 0.454 65 1.579° 101,13

661,650 102.96 - .;5‘;"88'69:.‘-; ?

- 1939'-40 _._d..4‘<s,o e 671,639, - i05.06
CAl0MdI6 e T 68 T.693 108,56 - ¢ 6. 154
42 0.374 . 691,558 106,52 -;6 ow
430320 - 1969-70 1:839 - 106,96 -
Caomr ey

‘45 0421 . 72019617 Sl

 ;194,5-46,. 0.51.  98.23 1972-73 L2015 b

I B



. P Nk : 0 . ]9]
- N ,
" TABLE A-18: continved N ,
. e . - . R ’ ) )
\: L L e &
4'\ : ' , ' S . T ) '
a, b, c, d ) : ’ L. .
- T From this year there was a change in teaching staff data,
b L . N . »~ '
l , .’ . . —, ’ : - -’
eEn_rolments d_o‘fc,c_honged definitions in this year,
* - chn‘o are preliminary, estimates for 1970-71 onwards.
"] Refers to the period 1965-67.
. Sources: Tables 1.1, A=1, A-14, B-10.
4 ‘,'
, .
{‘..4- | ‘a @ .~ F
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teaching staff salaries to graduate student stipends, and of the ratio of teaching

“
Xtaff salaries to manufacturing wages.
" o

It is strikifig that the year to year changes in the relative salaries of

assistant professors and: in the graduate student to staff ratio begin to be

consilsfent- between 1951-52.and 1952;53. The reader will recall that Federol

4

W

L~'

government Operohng grants to umVersmes begln in 1951252, These data are’

ot

consistent with a constraint on sfoff sfudent ratios’ unm ]95] 52

Fo”owmg that time chonged Formulc grants for‘ graduate enrolmenf and increased

dc’rivifi'es of gfcduote*sfuden’r support dgencies', éxtérndl to the uni\'/elr.sifies,

lowered fhe costs borne by unwerslhes in ;upporfmg graduate sfudenfs relative fo

e

those assoc’?oted with teachmg sfof)i
4

" The early constraifit on staff stud n’r-rat'io‘s\ma'y. have beén simply o 7
matter of budgdts too small to allow -CdncgdPigN universities to make. their optimal

-,

‘choices of the 'pr0po'rt'ion'of teaching ,Sf'C'F:

These dggr_egate dafc‘dre not di

~

?/

to 'graddafe en'rolmeht .

rec’rly cpproprlat\i ta fhe behavuour oF
I 2

¢

' mdlvxduol uniﬁversmes wnhou’r we[y strong assumphons bemg mcde. They should

N

_be cons:dered lllustrohve only Dm‘o from an individual mshtuhon were nof :

_c'ollecfed; -

N
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. "7 APPENDIX B |
& | - BN o

l EXPLICIT OPPORTUNITY COST.S AN.D INCOME PECULIAR
/ 10 sTUDENTS
) \’\\‘} In d:e‘ciding\v?m&ch ,inc’orpes_cnd which expendifures .to inclﬁde H"l'e‘
T | » o . S
_~ foHowing identities were constructed to act as a guide. .
v \g *’\g . _: g.".'. o o
, (1)  Foregone income = forc{egoneﬂconsu‘mphon + foregoqe saving =
h;,gh'egf.blféfr;cfivevincome' - ocfpgl ‘income.‘agqulﬁbléu .
| ; | (2)',_'.Expl‘ic.ir épponffunifyicosfs = ex‘éendifu@t a%ervii' :

.. Thus 'inncome available only to students reduces opport mfy_cosf by -

-

reducing foregone_:ye,] Funds and gifts fr . n‘d..relafives, loans
and dissaving fromafcumulated wealth werd therefore omitted.” Several other

sources of income were
.’)m . L

itted due to the difficulty of deciding whether they *
were sources unique to the educational sifuation. - These sources include spouse's ;-

¥

income.

%

_ See Schultz, Investment in Human) Capital, p. 115, for adiscussion of .
“the effecfs, on computed rates of return of graduate stipends, - ¢ . ., o

. ‘ 'ZSome re_georc@yfave noted that the foregone: infere'sff‘edrh’ing's on -
savings-used up-should also be counted as foregone income, and similarly, extra- @
“future eamings from extra future savings'stiould'be considered a yield." This has.
- not been attempted.. See Wilkinson, Studies in the Economics of Education, p. 12, -

v
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\ Tables B-1 to B-14 below present the available data and the

* calculations made using &lgem They are presented ‘in detail so that the reader will
realize that these estimates are most unreliable.

. A . _ . '; w?
Dc’ra are ovcrloble on student incomes for the yeors 1956—-57 ]96]—62

.. 1965-67, 1967~ 68 and 1968- 69

S

' For the year 1956 57 ovollable dcfc for groduate sfudenfs mclude

t

incomes d.lsfrlbuted_ by source, medran‘mcomes, total expendrfure dlsf_r,lbufed by

+ item and medidn ekpendi’rure;?’ Examinationof the incomes data revealed that
69.4% of income could be classified as-available only to students-and this . ; /
percentage was applied to median income in order to provide an estimate of

. . - o . . . - 4 . . . _. . ,:
graduate student income in that year.  Exomination of-expenditure data:
revealed that 16.9% ‘of tofcl expendifure was mddefon'ifems_.wHich were related
to educohon cnd would not have been made ofherwnse.

AN .
These colculaﬂons resulted in eshmates of (69 4% X 1724 = 1204)

° -

:$1200 per cmnum For sfudenf mco\rﬂ and (16 9% x ]649 = 279) $279 per cnnum )

' for exphcrf opportumfy costs of the graduofe s’rudent m Canada in- 1956-57

3These datd are presenfed in chles B 1 and B-2 below.. The source

. for ]956—57 data is: Dominion Bureau of Sfchshcs, University, Student '
'_Expendlfure cnd lncome in Canada,- ﬁ956 57,. Cat. No. 81-509 (Offawa
- Queen 's Prmter and ConfroTler of Sfohonery, 1959), pp 51 77 39, 76

. . Smce mcome ustnbuhons dre often skewed fhe medlcm may be the
) mosf opproprlcfe mcome fahshc for Use in fhls foshmn. S
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\Tables B- 3 B- 4, B-5, B 6 and B-7 present ovallcble dataand
» 1 ‘ .

. compytations For 196]—62 5 They mclude the percenfoge disfrlbuhon oF

‘ grchc’re sfudenf expendlture by ltem ploce of resndence, sex, cmd morlfal sfcfus

]

' Dollar expendltures are cvallqble by place of’ reS|dence, sex, and mcrl’rcl stcfus.

3

A numerical dlsfrnbuhon oF grcduafe studenfs by place of restdence, sex cmd

' mcrlfal St"dfu‘s. is "éomputed and used to calculate overall p‘rop’orhons. for fhes‘e

_data, Sample data for total :graduate student iricome by place of residence and

marital status is used to compute an estimate of average graduate student income.,

This estimate is then combined with data about fellowship and part-fime incomes’

and median summer savings, fo éstimate.the proportion of income derived from .
those s'ourc'es This proportion v_\)qs;us'ed'r,o estimate income fromi sources available’

Only ’ro fhe sfudenf . B _'; S o T-, FRERE

These cclculohons resulfed in eshmc’res of (]7 5% X 2468) = $433 for .

_medlon expllclf opporfumty cosf of grcduafe sfudenfs .cnd (56 5% X 2887) $]63o .

g

* for eshmated mcome From sources only avcllable fo a sfudenf |n 1961-62 Lo

’

: ',sfudenfs by so‘urce and level of degree soughf A|so cvculable are dofo on medlan 3 |

expendlfures of. gruduate sfudents, by fype and level oF graducfe degree _

T

5These dafc are drawn from Dommron Burequ of Sfchshcs, Umvers:ty

ASfudeni‘ Expenditure and Income in Canada, - 1961-62; - Part IH,*Canadign:

- " "Gradugte Students, Cat. No, 81=521. (Ottawd: Queen's Printer and Conjro"e/
- . of Stationery, 1964) Table 36, p. 32; Table 35, p.31; Table 1,.p, 13; Table -
~'4,'p.14;. Table 39, p. 34 Toble 43, P- 36 Table46 p 37 Table 49, p. 39

A__Table 30, P 28,

For the yeqr ]968 69 dofc are aVallable on medlan mcon&s of graduate :
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- soughf.fs _Examination of Tables B-8 and B-9 reveals that the categories used in

these two classifications combine‘items,:which,re‘preSenf.cosfs or incomes of - -
students with ifems-Whicn would occur v«}hefher or not -fhe individual was a

_ . ‘ , _
graduate sfu’dent This problem wcLs l:esolved by an crbltrory procedure.

To eshmofe groduofe sfudenf explncut opporfumfy costs, the |fem
TN 4

: 'tumon and other fees pcud' ($592) mnght be selecfed or lf mlghf be arbnfrarlly

<

ossumed hof " the percenfdge oF fo'ral expendlfure, whlch was ovoudoble g

) .

- by nof em‘ermg grcducn‘e sfudles, was the same in 1968 69 as it wos in 196]—62 _
j(l e., 17 5% X 2824 = $494) Smce expendnfures dcta on fees mclude

insurarice ond heolth fees, fhey overstdte exphcut opportumfy costs On the '

T B

f ofher hond fhe |tem does not mclude addmonol tronsportohon expenses mcurred‘ -
by bemg a s’rudenf or fhe coshof texfbooks and s’rudent supplles, ond may

fherefore understore explucuf opporfumty cosfs. The two prevuous eshmotes of the -

percenfcge of expendlture whlch is exphc:f opportumfy cost ore remorkcbly close

_ '(16 9% in 1956—57 ond ]7 5% in ]961—62), Iendmg some. support fo the

qssumphon of constancy The fees eshmdte ($592) represenfs 2]% °f

jexpendlfures in 1968-69

There is nof enough evndence fo mdlcm‘e whlch cholge is ’rhe mosf

_quicc_or.'q.fe}:_ _The,lower..', c_onjst%n-f'propo'rﬁon'of ,'e_xpendufure's'esf,lmgte- w_qs _v_chosen,-. B

6Bo’fh rhese dcfo items are drawn from Wllllam I'é Lucow "Sfahshcs

'ﬁ'derlved from the original tables for Canada as'a. ‘whole:. Ql m\edlan, Q3and

# . - therange of the middle halfof edch’ distribution in fhe .. Post-Secondary ~+. .

", - Student. Populatfon Survey,. 1 ?68-69 a unpubhshed mimeo lﬁaucahon Duvasnon,
<+ ":Dominion Bureau of Sfuhs‘rlcs, Apnl 1970) See also the source. nofes for el

‘,-':‘ToblesB 8ondB9 S T P R AT Lt SRR




. while the constant prOpomon oF fotol income' eshmafe is (56 6% X 3742

- fhese shpend mcomes confnbufe a lorge parf of fhe mcome whic‘h students obfom, S

_on- graduate sfudenf |n¢ome IS not sufflmenfly detmled to- prov:de lnformohon on.

7 A ERN TR
expendlfures, ond prov:des only dofo on shpend mcomes of sfudents. \ Smce N

e'sfimoti-ng»_‘exolicif opportu.n'ify costs in 1968-69 as $494 .

AN

- ‘ Estimatioh of the income o_vdilob'le only to students, in 1968“--69 Foces'

- similar confusion betweer categories. The choice is between 'total personal’ *\

income', which combines spouses income and gifts from relatives with part=time |

eafnings and savings from summer w'or|< dnd an esfi;nofe of 56 6 pefcenf of

'tofcl |\tome ,- 56, 6 ﬁerCenf bemg fhe proporflon oF mcome opproprlofe For ]96]-
' 62 (In 1956~ 57 fhe percenfage oF totol mcome not ofherwnse ovcnlable was -

"'t'esﬂmoted to be 69.4%;)‘ 'To’ral Personol lncome is glven as $1422 m 1968 69

~

' 2”8) 52120 Tofol Personol Income is 38% of. Tofal lncome m 1968 69

f—'—_"‘

que agam w:fhouf suffucnent evndence to dlshnguash ’rhese eshmotes, ”

o

‘ the consf nt proporhons eshmofe was, chosen Accordmgly, sfudeﬁt mcome not
, ofherw:se ovouloble was eshmafed to. be $2]20 in 1968—69
Two further sources on g(;roduote studenf mcomes weFe consulfed The e

- . . . . B .:;‘_ E ., .

' compxlqhon bY the Ccnodlcn Assocsohon of Grcduofe Schools of brenmol dofo S

oo .

e

o ond whlch is ovallobie only fo. stude?fs, fhey have been mcluded in’ Toble B 10 |

RIS 7Con0dlc|n Assocaatkon of Groduafe Schools, Stohshcul Report chober
L ]969 complled by R. W. Martin with ‘comments by J, B Hyneand R, W, S
i - Mortin (Colgory Fcculfy of -Gradyate Studles, Unwersny of Calgory, 1969)
“and J., B Hyne, "Report to the Canadian Association ‘of Graduate_Schools: on..

- »'_’»Groduofe Studen’r Fmoncml Support 1965—67" (unpubltshed reporf August
',‘1967) - : o E S N

v‘; X

"]98"‘

Y
it
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_"TableB lO

. fhrs hme, even lF foregone mcomes and Future mcbmes had remamed consfanl

" Table B-lO sumhwarizes fhe.es‘tlmafes of "graduare studenf incorne-and of -

..

graduate s’rudenf exp licit opporrumty costs whrch dre relevanf to human capJ’ral

j decmons by graduate students, and whrch have been eshmated as. drscussed above. |

These es’nmared expllcrt opporfumfy cosfs do not mclude reduchons in ‘_

living expenses because Foregone mcome already lnc‘ludes 'lhls cosl’ For 1956~ 57

‘all lsvmg cosfs (room rent, board, snacks, etc recreatron, healfh clofhrng, N

: laundry) tranSporfahon from llvmg quarters to col‘ge, all ofher franspor’rahon B

e

- from livjng.qparlers_to coj,l-ega, al;l ofher franSporfahon,'.churah', o’rher_expenses

L

. ; - . . i\v - . _; i S R “ . e (._‘- -
~not related to college ,affendance.and’caprfal. costs were omlfred from esflm'a_f_ed -

\\r

explucrt opporfumfy cosr Transportahon From homefown fo college , Was

} mcluded Thls results in: es‘rrmates of expltcrf opporfumty cosfs as 51279 in l956- o

8

V57 and as $433 in. l96l-62 For l968 69 an eshmate of l7 5% of medlan

. 9 S
- rotal expendrfure is used The result is $494 These eshmates are shown in ‘

1‘ S \

These eshmai'es mdrcafe rhar the money drfference between studenf

‘«g,

‘ ‘mcome not otherwrse avaflabl e and sfudenf cosfs not otherwrse mcurred has been L

R fposmve for fhe whole perlod and has been mcreasmg. , Thls suggests fhaf durmg

."‘5

L 8Note 'rhaf 1956-57 expendrfure dafa daes not mclude 'rhe vaer of fees o
remrfted See Table B-Z&above._ The 1961-62 dafo are from Table B 3 nofe b

s el Table B-9 and fhe text related to Toble B-3 where :r is pomfed

= ‘ouf'rh‘ar in l%l -62 the estimate of e)fphc'?r-opportumty cost. for students was 17 5
- ‘percenr of medran fofal expendrfure. See also Table B lO nofe d e

l:','_.. ........



ety
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C '_Qroupmg. These dai‘a are va uable because of fhe llgl‘t fhe: fhrow on fhe

in srudenf l’ncOmes, not orherwise. a’vailable, more fhan fhey mc_u_r as direcf

| . 'eXPenses. o S N3 ‘ g f‘},—
v_"regardmg sfudenl mcomes and costs by level of grgduafe sfudy qncl by sulnéct

"“‘frelahve desrrabrlrty, from ah

. . B Lot L s ']O . [
the prlvate mducemenr to. mvest in graduafe educahon increased. >\

¢

Alfhough tbe evrdence is by no meons“concJusaaj bqsed as it ison a -

‘very poer sef of dafa, they suggesf fha’r in Canada, graduale srudenfs do receive '

B

s

flnanclal costs by choosmg fo be graduafe sfudents._ Thls is also supporfed by

.

‘casual o‘bsérvarion The supporf levels provrded gracluafe studenf feachmg
assrsfanrs, research assustants and scholarshrp holders appeor geared to fhe llvmg

ey f':experrses ‘of ?he s’rudenr By Far the larger parr of llvmg expe;\ses are. mcurred as -

o

a resulf pf lwmg, nof as @ resulf oF a chorce to enfer graduare sfudles. h should

be borne rn mrnd fhat lhe graduafe studenf is oﬂfen requrred fo perform rsome duhes

i: e

e

‘ many non-—sfudenfs worl( For mcome longer hours than do graduafe studenrs. Th.e

lf was also ’possrble fo derlve, from fhe sa

\

¢

i N, "

sman caprral mvesrmenf vrewpomf oF mvestmenf m

L »i_r",r_l’“

0Note also rhar s'rudenr incomes of graduare s’rudenfs are sub|ecf fo

o -"much less drscounhngqfhan foregone and future mcomes, 50 that- present values . :
o ‘are more sensitive to changes in rhem fhan fo changes in ylelds, of fhe some '
L -Adollar value, in fufure perroclsa : : Ce

. ll.‘\

'for his il‘.'corﬁe and 'will incur-some.psychic coﬁs*ther.eFOre;.lon-'-fl'i_'efother- hand‘ L :

. drrect ouf-—of—pockef cosf?peculrar to sfudenrs are relahvely small and often are S

o defrayed Furfher by such prachces as fhe waiver of fees and granhng of ’rravel\ ‘) L

f sourc‘-es, -scs'me. informafidh R

g; _



L aor

: . . . » \‘rk\ '_ .‘..‘ §.
. »mcsfer's degree level.versus d_octorcfe trainitg or of inyestment in sciences

groducte frommg versus the humgnmes. :
.. ,

Table B-11 presenfs for 1968-69 the tofol of scholcrshrp, Pellowshrp ond
crssrsfan'rslup cworﬂs from “all sources (mcludmg remrssron of fees) granted»fo |

{' :
grcduate sludents ln Ccnodcr dpcr‘r from Quebec, by brood fcculfy ofﬂlrahon. A

€ .
comparrson of focu‘lhes by percenfoge of the average aword per full Y:me N
."grcduoje sfudent shows tho’r groduote srudenfs in the physrcol and brologrcol

sclences have recerved respechvely, 3% ond 15% hrgher rhon clverage
supporf whlle fhose m humanmes ond socrol sc:ences hove recerved, respec’uvely, ;

‘ 19% and 32% less than cveroge supporf When expressed as percenfcge of the -

i

BN overoge oward per supporfed sfudenr sfudenl's in fhe physrccl ond brologrcol

Tow

' scrences recerved H% and 4% m‘bre per owcrd respechvely, ’rhon the overcge
. '. whlle lhose in, fhe humamhes ona soorol scrences reCewed 8% and l3°/o less,
- ‘respec'rlvely ln shorr sfudents hove recelved more money from !rl1ese sludenf o
| mcome sources per. Sl”de"f °“d a lorger PFOPOTl'Oﬁ Of Ellgrble sfuclenfs hove beén g
o : supported, 'f ,'l‘e)’l were enrolled in fhe scrences fhon,g’i;hey were enrolled in theb o

humanmes or soelol scuences. o | | |
4/ 'Only scolfereol ulformohon is bavorlcble onle‘fhe vorrohon of sfudé,nf

B cosfs ancl sruclenf mcomes by level of de\gree sought Thlsmfenol was presenfed

in Tobles B 8 and B—9 crbove. Table B~ 12 below is derrved From fhese dqru pnd

.'/_.I .

R mformahon on’ numbers ol’ studenfs ln ’rhe cafegorles drscussed

: /,‘ f Two sefs of pr‘oporhons are colculcted dnffermg in- the base of

comporrson. The ol’remohve bcses ore The numerically werghfed pverage (cosf _l‘ .

A . = R



oy
. : .
or mcome) compbfed for all groduate students reporfed cmd the numerlco”y

welghfed average (cost or mcome) computed For only fhe mcsfer s degree and .

~ S

docforol degree s’rudenfs. Bo‘th bases were cclculated in an cHempf to dErwe N

pr0porhons whlch would Erowde'eshmcfes in other.ye‘crs in assocmf;on wcfh
edrolmenf data for fhose yeors Unforfunofely enrolmedt data are not de}olled
enough to examme fhe condmons requlred -for these es’nmqfes to Be dccurdfe. .‘
Mos’r complefe data are cvalloble For 1968 69. Table B- 13 pr‘esents \
. for, 1§68 69 eshmcfes of the dlfference between studenf mcome‘s ond sfudent
costs by level of degree and by Foculfy of s’rudv These eshmafes are made By
assummg fhcﬂ groporhons of overcll cvercges From the above estlmates are -
; consfcnf ocross fF\e groups consndered .

The construchon of Toble B-13 has cssum.ed that sfudent cosfs dd.n.ot o
vary by sub|ecf Also fhe relotlonshlp befween masfer 5 ond docforate sfudents
mcome is ussumed fd be consfant in .eoch sub|ecf ond t.p vcry between fceultles
in fh‘e some P;‘oporf'lons.as de dvvcrd .|ncovrﬁes. R | R

The cal\cglchons reporfed in. Table B 13 mdlcafe fhat |E the '

assumphons upon whlch fhey cre bosed are vahd, fhen prlvcfe humcm copnfal

calcuiahons Wl“ Fovour sdrence over non-scnence sfudents, and docforala ovel’

Q” é .(,‘." .

- mcsfer J degree sfudenfs, other fhmgs bemg equcd The data are. nof adgquafe"bfa,
2 & R i £

A

support com:lusuons regardmg supporf polncnes buf do suggesf fhat furfher %,

B AX :

. mveshgahon oF fhls qrec is worrqnfed Sudh blases in: support polncles rhay be #:

seruously dls’ror‘rlng fhe sub|ecf dlsfrlbuhon cmd degree dlsmbuhon among hlgher

E R

«.'degree groduafes m Canadd. R '

ST




8 . ]9‘72__,.73‘-,‘

Néw data, collected by the Council of Ontario Uniilersifi_eé fdr 1972-73 -

have now been publis‘_hed and are discyssed ¥n-the text.

ol ;

_]y,Counc:‘I of Ontario Universities, Graduate Student Incomes.in Ontario,

{Toronto: Cduncnl of Ontario .Uﬁiv‘ersif.ie's‘;i 1974) ‘mimeo. % o,

R

et

e



" TABLE B~1

1
1

~ INCOME OF GRADUATE STUDENTS BY SOURCE, CANADA, }956-1957

204 -

0

& .T‘.
[4 ' .
. o ' o Percentages of
Sourcé? : s - total ‘income

SOUrces avallable onlyﬁto students - T : -

.Scholarshlps, prlzes T R 14.6
Bursarles " . .'f-/ . _-' 0' . . - ... '_u‘ . n . ‘e ‘...)... ‘e . 3.3 ‘

Department of Veterans aAffairs . . . . . . . o 0.8

National Defence, R.O.T.P.,. etc.‘;w. e e s o e ‘1.0

Leave of absence with pay (or part pay)._,'.'. . 2.0

Other grants inaid- . oo e 0 Vv e e e e - 8.8

Net savings from ‘summer ijS'1'. e e e e e e S 15.3

SaV1ngs from- part tlme jobs during school year,. v 23.6

'Total of sources availabYe only to students < . 69.4
- Sources avallaHle to non—students . o~

LoanS/}. . . .-.; -0 - . L] ‘. o 'u';a‘.. . _.' .c ; 4'06

Funds and gi§ts from Friendsva’_nd_relative‘s o el 7.1
‘Use of savings accumulated prior to summer 1956 5.2
 Amount used from money investments, trust funds, - SR
, endowments, insurance pollc1es, etc .'.,»,. - 4.1

Other. sources (1ncluaes spouse s income) - Yeoale 9.6

'Total of. sources available. to non—students . w0 03006

Total . ,':'Q ,_;_;;;';°;s5 oo . ;:,,ffligt; B fiooto.:v
"Source.":_u S o .

: . Domlnlon Bureau of Statlstlcs,vUnlver51ty Student
.-Exgendlture and Income -in-Canada, 1956- 57, Cat. No. L
- -81-509: (Ottawa._Queen 's Prlnter and Controller of Stat10n-~‘f"‘
’ery, 1959) Table 58,’p. 51 AN Q. AN N oS

. S s “']Jf' , e B
. SRR
T }
VA - '
< < - \
v i 'u
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.
. ® “TABLE B-2
EXPENDITURE OF GRADUATE STUDENTS BY ITEH ‘CANADA, 1956-1957'
o R y o Percentages .
L : ltem - 4 o i . of Totgl \”
' o : ' : L -, i . Expenditure . " .
R - :ﬁ o &:,
Expendlture madc only by students _ o o
-~ Fees (tuition, etc.) svisevvenes ~...,....4;..:.;u.;.}}.. 11.2
Books and supplles ;.: ................. S o 2
Transportation from home:-town . .....evvviesvrenesanaess 2.2 .
Q£her currejijg?ﬁéhéfiyrelated to attendance ......... 1.0
Total of expendlture of students ....... ;ﬁ...;..ﬂ.; ..... ]6.9
ﬁ! Expendlture not restricted to. students - ,5 g A
Room rent for school year‘..j..Q...- ..... ..,.}........... 17.7
‘Board: reqular meals for school- year e e e . 18.0
Fraternity or soror:ty dues ...eeeiaa., A, Creaee 0.2
Snacks; refreshments, cigarettes, - elC. il ey 3.3
Recreation and: entertalnment RN R b9
Health wuyvvsse e eseiunanlnn e S 3
BroOmiNg: €LC. ity iuiiniin i ' R T S
Clothing (intluding footwear) ........%y 6.6 -
 Laundry and drycleaning ............ Veeah ; 1.2
Transportation from IlVIng quarters to chlege .......... A
- Other transportation ......i..... e eeel e D e e e P
Church and charitable donatlons-,;qw.;:.;.{..; ..... i R L
‘Other <cyrrent expenses not related to attendance “1h.o
Cap|tal costs .i.,,.;..,?¥7TTT¥1..u,,..,,.,.f,.,...;.; ,,,, 8.2
Total expend:ture not restrlcted to students ﬁ}.f;g..z;-  ‘§3;i
Total ... .. e e Wi e ciiireen 010040
 Sourcé4'” | =
Domlnnon Bureau of Statustrcs Unlversuty Student Expendnture R
and .Income in-Canada; 1956-57, (Ottawa,. Queen s Prnnter and Con-u; 5""

troller of Stationery,»l°59) Tab]e kS p 39

e e

LY
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-t otABLEB-3 -
: EXPENDITURE OF GRADUATE STUDENTS "BY ITEM, AND NUMBER
OF GRADUATE STUDENTS BY MARITAL STATUS b
. LIVING ARRANGEMENTS AND SEX, :
CANADA, 19611962 re
.r ‘ . \ ' -‘
4
Single . - Morried.‘ -
‘At Home - Awoy With Sggu’sé
. _ .
Male »Fem,dle Mole Femole -
I|fém ) Percentage of Total Ex;.vé'ridifu‘r.e |

Expendlfures made only by sfuden’rs

\"

Fees (fumon e'rc ) : 21.2 \'_22.4 ©016.2 17,2,
‘Textbooks , 43 4.4 - 3.5 3.0 )/ ,
_ School supplies & equipment - R IO T 2R I R I |
Transportation from home . : 20 - 1.5 - 3.7 . 4.3,
Total Student -expenditure = 28.8 29.5 24,5 95,5

Expenditures made also by not\f—,

students _ o AR ‘,
Dues (fraternity, etc. ) - 3.0.7 0.6 0.5 . 0.3 .. '-/0_.‘2
. "Transporfchon (local) = - 45 . 37 1.8 1.7 20.
Rec'n., refreshments, cigarettes, . T A '
— - et ST 5.0 7.6 1L5 - 6.3 487
Grooming. - - 2,6 . 43 /3.07)3.6" 2.2
‘Clothing ' o ~B\5 1417 517 | 8.8 4:6. .
Health =~ : h .@é 5.3, 2.3 ¥3.3. . 3.5
_ ..Duroble items o A 70 77 3.0 U 97
- Room & board, household op'ns. 16 9 . 2076~ 37.4 .39.2 - - 52.0,
~ Church & chcrlfqble . RN 2_ SRS 0i8 s B b
-Other N -7, 2 5.7 5.8 617 - ~8.0
71, 2 }‘70 5- :-7'.5._‘5, '7'4,;5 = 88.4

‘ ‘Totol non- sfude{'n'r expendlfur /

o ~Total " | (" §¥ f;;;f 100 0

100 0 T00.0 o 100 0

Ny Vvo

p—
—
T
o~

e

S *_3‘;: i : Number oF Gradudte ﬁudenfs

3 2309 " ‘.5'12__;f |

S Nember 2100



2\)7

TABLE B-3: contlnued o

’l
I , :
Single . Married

.

At qulwe ~ Away  WithSpouse

Male;-' Female Male .Femdle

% ltem - , Dollar Expenditures
h Medlan total. expendlfure L 1426 " _.]258 1893 1861 3610
lf'shmcfed sfudenf expendlfureb ‘a4ll/_ 371 464 475 . a9
.'r .

. /

c\Nhnle the sourte ppbllcohon deals Only Wll‘l‘\ graduate sfudents, the
particular table from whtch these data are drawn does not specufy grcaduclte sfudents."_

. V

bEshmcted bylmulﬁplyihg med’rdn total expendifur’e by fhe'per\g'enfcge of
total expenditure mdde up of expenditures made only by students. - By weighting -
. these dollar values by t the corresponding numbers of students, summing and dlwdmg :
by the 'r_gtal number of_sfrudenfs (7347), .ap.estimate of $433 is obtained of the '
“overall ov’eroge'expendifure‘ made only by students. - :

-

€An estimate of $2468 is obtained of total expendlture by tukmg the
'welghfed average of these Flgures, using the numbers of students as welghfs

_ dThese numbers were esflmcted from dota in Tables 3.1 cmd 3 4 source as.
follows:  Of the total number 7347 (= 377 + 512 + 1210 + 2309 + 2939) 6]42

- were malé and 1205 femole

Of the females, 31.3 percent 377) were smgle and llvmg at home, '
and 42,5 percént (512) were.single and fiving from home. . Of -
 the’ males, 19.7 percent (1210) were smglean ot home. whlle :
. 37.6 percent:(2309) were single and living awdy from home. Forty
'T"perceh‘r of all Canadluﬁ"raduate students (2939) were morrled ’

: S'ources Domlmon Bureau oF Sfohsflcs, Umversufy Sfudent Expendlture and R
Income in Canada, .1961-62:- Part 111, Canadian Graduate Students, Cat, No. 81~
521 (Ottawa: Queen's Prlnfer and’ Controller of. Sfchonery, 1964) To_ble,_36,, p.

' 32 cmd chle&S P. 3l . : S . A R
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208

ESTIMATEDa GRADUATE STUDEVT IJCOME FROM ALL SOURCE\ /
BY MARITAL STATUS AND LIVING ARRANGEMEWTS, . ANRAS
) CANADA, '1961-1962 ‘ e
L . Single ‘Marrled - Allzz
.Item - - At Home  Away Students
Samgle"values . o _
Income - 1920 2333 4026 2887
(dollars/student) C ~ S s b .
Numbers Of 1nd1v1dual$ 726 1962 1690 : 4378

Income accounted for. 1393920 4381146 6864780 12639846

($) < | . R
Students 1n populatlon ' 1587 : 2821; ,2939 ' 7347.

aThese data are drawn from sample survey results pub— \k

‘lished in. the source.
: 4

= bExcludes 63 “others" most of whom are rellglon stu—":
dents. The sample céntalned a total of 4441 students
(i.e. 4378+63) . . v

. Source:

Domlnlon Bureau of Statlstlcs, Unlver51ty Student o
Expenditure -and Income in Canada, 1961=-62: Part. EEEJ =
Canadian Graduate Students, Cat. No.- 81-521 (Ottawa:
Queen's Printer and Controller of Stationery, 1964).

For income data:. Table 39, p. 34; for populatlon data: - I
Table 1, p. 13 and Table 4 p. 14; for sample size data,wp.!_
Table 43, p 36 L A S :
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| -TABLEB-S .
- ESTIMATED GRADUATE STUDENT INCOME .
FROM FELLOWSHIP SOURCES BY CITIZENSHIP, CANADA,
L 1961-1962 .

© S R
ltem = - o o '-'-Concdidn . No’n-.-Co'n_c:diap‘. Alt - -

v

| Sample Values

‘Averoge volue of fe“owsTup %) .- ],655- ‘ | 1,748 o _ | i,683 '.
Number in sample »‘ DR o  '3.,42‘6" | _»I,'0‘]5"_ . : 4;44]-.
- Recipients -in somple %) L 54 ‘.', - ._'54_ S 54 =

Recnplenfs in somple ijber ._ ' ‘]',850. . 548 2,398

‘Tofcl volue of Fe”owshlpsb ($) o '3_,(”)80,250'~ . 957,904 o '4,038_,15‘4‘4',‘ .

N

T T T T SR
»These data are drown_-from somple_sur_vey resu-llts pubhs.hed, mthe source, © -

, bColculcfed as (averoge vclue of fellowshlp) x (number of rec|p|ents m
the somple) Nofe fhaf these numbers hove at most 3 sngnlflcanf Flgures ' -

. ‘ Sources Dommlon Bureau of Sfohshcs, Umvers:ty Sfudenf Expeqdlfure

' ond Income -in Candda, 196]—62 Part . lll ‘Canadian Graduate _Students, Cat. No
81-521" (Ottawa: . Queen s Printer and Confro“er of Sfohonery, 1964).. For
fe”owshlp values Table 46 P 37 for. sample size: dufa Table 43 p 36
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.ESTIMATEDa ‘GRADUATE. STUDENT EARNINGS FROM PART- TIME
EMPLOYMENT BY CITIZENSHIP AND ‘MARITAL STATUS, -
CANADA 1961 1962 : o

A %*reporting ' N
' income: . 18.4

E ]No: reﬁorting' SR
~ income€ 371

t'fTotal”incomecdh_

'326;851;

2004

275

:.636r075

8.8

.‘36;226.,

R ) ’";Canadian‘ o NonfCahadianl Lo
- Item ‘ o : R ’ - All
Single . Married® Single MarriedP
Sample values |
rAVerage”earué" o s I o . '
ings' {$) 881 2,313 614 .~ 482 - 1,377 - .

Number in - o S R TR P
“sanple . . .+ 2,016 1,347 72 343 4,378

“-1950- &lils;a ,f.

ooy

'ﬁe 31;;*>q,736~o‘re

1&?942f1b14}094‘_jf

These data are drawn from sample survey results f‘
fjpubllshed in ‘the. source.:“e,», v BT Sy

."_“bIncludes other categorles such as rellglon students._.

'chhese results have at most 3 51gn1f1cant flgures.d

N »

”*‘v7dCalculated as (average earnlngs) X (number reportlng

_income). except for th
of the other

L"..F;J'p,,ro'_dl;‘lct':

4"Source‘

if'Univer51ty -Student Expenditure -and Income -in. Canada,

figure in the:All column, which is =
lemernits in- “the- "TOW. .
this: flgure is $l 013 472, or a dlfference of $622

Calculated as.a .

p‘

‘ Canada,_Domlnlon Bureau of Statlstlcs,.

19514“.

' l1964) Table 43, p. 36 and Table 49, p 39.

S IR 4
\y» -

. 1987 Part III, Canadian Graduate. Students.,»Cat No. 81-
Queen's: Prlnter and Controller of Statlonery,,,-

T o
S,



: ‘iSource..,'

TABLE B-7 .

S

ESTIMATED GRADUATE STUDENT INCOME FROM SOURCES /
. AVAILABLE ONLY. TO STUDENTS,

_CANADA,

1961-1962

1Average’

Total =

of

-':Total

‘?ercent-'l

Income from all sources-d

Income from fellowshlps .

-Income from part tlme

o earnlngs S e e e e

'Sav1ngs from summer

earnlngs_ ,qls’s,? f;"

 Income from fellowshlp,_"
; part & summer u.ﬂ;;.-.“

|

,Estlmated 1ncome from
'sources ‘available only

. $2887

. 1683 .

b

. a6

- $12639846
4038154 ¢

. 1014094

1’*21139151f73

*\100 0

31. 9

oy

| fife.o:-,=

6.7

to students ($2887)x(56. 65) 1534”5<;}1.*

A

Calculated as” (($476)x(4441)), Where 444

.fr'number of students in the sample.

; : bSlnce not all: students in the sample would havé
;had 1ncomes in these categories the average from these:

’”sources can ‘be, and is, lower than the AVerage 1ncome from :{1”'

57one of these sources

Domlnlon Bureau of Statlstlcs

B ' ‘.v.v
o N 4

ﬁ is the
,_~a_h:f“\

o : Unlver51tv Student If;ﬁ”.e
- Expendlture and’ Income in Canada,’ lQSl 62: Part I1I, -

' ‘Canadian Graduate Students, cat. No.

G "SI-571 (Ottawa: queen's .
“;,Prlnter and Controller of. Statlonery,_l954)v Table 30' p 28 o
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TABLE BS B

MEDIAN GRADUATE STUDENT INCOME BY SOURCE AND LEU/////
: OF DEGREE, CANADA, 1968 1969 -

o R G
_ — — .“ r—

S . All Mastersﬁ- Ph D. OtherA
'§eurce,z . ' Grad - AR T ,Grad

l .

Stlpend income PR et anag”f'$2263 - $3514_i=fi$851

. Parents total contrlbutlon.v'i_n}a.: ;r'45é‘ 435 511 tfi

Ry’

'}Total;perspnal.revenuea ;\’uUifl422d,1:1259Ltyf 2307‘; l;.344ﬁ5

oLy

' Reduction of assets . . . .. 699 . 692 . 554 - 884

© Addition to lidbilities . '_5n;§.‘7‘tg7ao;j\¥4?536‘i,f*j948jUf’

', Total income

coo oot 3m2 . naas ) meas ) a0

Include' part tlme earnrngs and summer sav1ngs Wlth _f;ff

' spouées income and_cagh glfts from. relatives.’ .On. the.
basis of '1956=-57 data, given in TableBl above," 78 8 percent

o ,of thls item con51sts of sources avallable on}y to students."f:f

bSlnce the data reported are medlans, summatlon

'-Uffglves meanlngless results,_and has ‘not been attemPtEd

.. 8I-543,,

;ﬁ¢;each distr. DR
" -Population Survey, 1968<69," unpubllshed mimea,  (Education .~ = -

"*fiTables 19, 20, 21,22, 231 24, 26: 2B

E.‘ih o B@ta not avallable._.dr{ﬁ

Source f Domlnlon Bukau’ of: Statlstlcs, Post- RO

.1~Secondary Sttdent Populatlon SuYVey, 1968-69; Cat.,. No.'ls‘ﬁfgj;w?&

Lucow,r'Statlstlcs derived. from the orlglnal tables. for.:

Canada as

3

bution. in: %he vl PoBt- Secondary Student

‘Ottawa: The Queen's Printer,.1970): and William. Hﬁ{frr'”‘

\a@ wholé: Q. medman, Q. and’ the middle: half- pf@fj}‘f'sU

- Division,. Dominion -Bureau of- Stat1ét1CS, April, 1970),ubﬁfjijj¥?i*
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R
‘TABLE B-10
ESTIMATED EXPLICIT OﬁPORTUNITY COSTS AND ESTIMATLD INCOME

* AVAILABLE.ONLY TO GRADUATE STUDENTSD, CANADA.
SELECTED YEARS 1956 57 TO 1968 69

Ttem = 1956-57 61-62 65-67 i 67-68  68-69

'lncome availahle only' : - o e el
to-graduate'studentSf .$1204 $1634 $1820° '$1960° © $2120

.fExpllclt opportunlty L' EE R “ﬁhi%~'-'f--‘ e dbt )
Teost . i e .. W9 433 . ona. o 4ed®

Qolffegeneeej,]{ L. 4925 #1201 hjé}f-_ﬁ;{g“ﬂn_fflhzsui_7’

g ——

H
|

;'f Exp11c1t opportunlty costs exclude foregone 1ncome

4 T(an 1mp11c1t cost) and normal livi costs (not opportunlty

- costs of students) It is. ‘intended ~to. include 1tems of
"out- f*pocket cost whlch only graduate students 1ncur.“;h

o bThlS category 1ncludes only sources of iricome whlch
' would ot be avallable were the 1nd1v1dual to undertake w*“
some act1v1ty other than graduate’ study In partlcular
it 1ncludes rem1551ons of fees.-’;‘ e :
Income may have been hlgher than estlmated in. these
-years due to the prevalence of fee remlsSLOns for. graduate
students. " Fee rem1551ons were not included in data for. -

'tfwhthese years.; Canadlan Assoc1at10n of Graduate Schools data

':*'ﬂ;($2824 X 175 494) B O A S T T T

e s

dEstlmated as 17 5. percent of medlan total exPendlture'w*

v
A
I
N

Income 1ess cost._-}f‘u*7f~ﬁlff7fnyjfjgg{t'\y'?hzﬁng

Source Tables B~ l to B-9}above and Canadlan

“fﬁ?fASSOC1atlon of - Graduate Schoois, Statistical: Report,a,,y?;**
- October 1969, compiled by R. W. Martin with comments by

‘;jJ B. Hyne and R. W. Martin’ (Calgary' Facultyaof Graduate
. studies, Unlver31ty of Calgary, 1969) , and J.::B. Hyne,

'”?f"Report tS the Canadian Association of ‘Graduaté ‘schools’ on’ ”*J '

;'fGraduate Student’ Flnanc1a1 Support 1965— 7":(unpubllshed . B
”‘report, August, 1967) e [ . . ws~¢¢43'

''''''''''''
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TABLE B-13

ESTIMATED® INCOMES AVAILABLE ONLY TO GRADUATE STUDENTS
NET OF EXPLICIT OPPORTUNITY COSTS, .
BY. LEVEL OF DEGREE AND SUBJECT; . ‘

. CANADA, 1968-69 - |

\

Al . Social PhYsicalc BlOlOglcal'l

Level = Subjects Humanities Sc1ence_ Sciences Sc1ences
TRl e . |
L levels . $1,600 $1,400 $1,000 $2,100 . $1,900
S | o ; NIRRT T
- Masters - 1,600 . 1,400, 1,000 2,100 .- 1,900
' poctoral  2,400. 2,100 ' 1,500 3,000 _ 2,800 '

: Estlmatlon procedur@ was -as follows Income fgl all
. subjects and all levels was-estimated above as $2,120
_(Table B-10).. From Table B-11l, 'students 'in humanltles, )
. social science,. physical 501ences, and‘blologlcal sciences. . -
' recelved,grespect1Vely,,O 90,-0.71, 1,23, and '1.15, of:
the average award' income-of all graduate students. Slmlll-‘
larly, - cost for all. subjects and. all levels was: estimated .
above. as $494 (Table B-10).: Cost was. ‘not dlstrlbuted across o
;subjects The dlstrlbutlon of costs and incomes between:’

" levels was. done using the ratios for-'All Grad,' calculated:.'f -

“in Table B=12 above. For ‘each level of deEree, cost was.

| subtracted from the vaxying. estlmate of income. - . Thus the :
"~ whole of this- table.is derived by. applylng ratlos estlmated

‘-prev1ously to the estlmates' $2,120 - for income,. and; $494
for cost. ~For this reason, as stressed in the text, o -
'rellance should be placed on thest estlmates

;;Source~ Tables B 10 B ll and B—12 above. jfﬁdTTf"*"“



