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ABSTRACT

The study of manpower requirements has received much
attention since 1960, but it may be argued that the results of these
studies did not come up to the expectations of those involved in the
conduct of manpower research. The hlgh percentage of unemployed
professionals we are now experlenC1ng brings us to fcrmulate vigorous
objections toward certain economic theories concerning the rate of
return on education. The expectations of higher education would be
less deceiving if a body of information were provided to people
concerned. For example, research results about graduates or drop-outs
at the beginning of their earning careers would be beneficial. This
study would follow up the students in their year-to-year progression,
in their graduvation and their integration into the labor force. Such
a study would not consider university dropouts as wastage but would
follow up these human resources so as to know the reasons why they
quit school and to clarify to what extent their partial studies
helped them in their jobs. . (Authox/HS)
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Romopuopiic and Boeclal Aecounting and $ts Application

to Bducntlonal Azlivitiles

i Ll

The atudy off manpuiier roquly cuent:: has received mueh abbontlon cines 1900,

e

The encrping of newly ivdependent countyvices collad For solubions o theiv deve lopmon
w (&7 B3 A

by training & laborw force thel vould contribute to their econosic growth, URLECO
and GICH were at the ovigin of many studies in this field, o5 were the U.S.A.,
g ) >
Canada and other industidalized countries vhich have made cotimates of their Lito thily
'

qualdiied manpower needs, Recont bibliographies on Lhe subject convince us abnut

the importance of the problem and the serious efforts that were made to bring sbout

s . 1
significant contributions,

Today, it way be argued thet the results of thece studies did not come up to
the ewpectations of those involved in the conduct of manpower rescarch. The high
percentage of uncapleyed proflessionals we are now expericocing brings us to formulaLe
vigorous objections toward certain economic LhLOrLCu concerning Lno rate of return
on education, FThA periodic shortages and surpiuses of scientilvts and enginsers or
the imbalanced cycles of demand and supply of a qualifiicd manpower oblige us to
ravise our pelicy of ac Lkon. Also, the crecendo of the early sixties thai considered
the yxolongation of schooling as a mechamism that would generate additlonal productio
and returne is diminisbed by the actual economwic crisis and the protest of university

graduates looking for work.
The expectations of highexr education wvould ba lcss deceiving il a body of
informration was provided to people concerned, unmivervzity authovities and students

alike. For cxamplc, reseavch results about graduates or drop-outs at the begiaaing

of their earning careers; or the results of a longitudinal study of student popuiation

by cohoris, This study would follow up the students in their year-to-year progresnion

T v

ir their graduation and their integration to the labor force. Such a study would

not cenaider university drop-outs as wastage but would Follaw up these Vsemi-@indched"

and .
human resources so as to know the reasons they quit school to clarify up to what

extent their partial studies helped them in their job. A longitudinal study coutd

oc./

I

J "Internaticnal Developmwent Iducation, "ALRA Review of Educational Regearch, ANXVILY,

2 (June 1968), bibliographies of the different reviews; K, Lederer and Y. ourgeit:

'
oo
2

Szlezted, Avnotated Diblingraphy on Manpewer Pvaluation., Alberta: ILR.R.C., 1970

AL, Contandzioponlog, ¥revisions des besoine en main-d'oeuvre hautement qualifiée
et nlunification do I'éducation. Moniérdal: la Conidrence des Keeteurs et des
Prnnvzpauv des Uriversités do Québec, May 1971, Bibiicgraphy.
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revial somz secdal aepects on which we 5hall eloborate later on,
The aim of thds papoer consdsts of showing the need for o demapraphic eccountiys

of the student yopulalisn, vontaining, life-snoguances
1y ; ¢ {

or sceial gupochs thet way

be used as indizators Lo the decision-mabking of univarsitics op of the stodents thom-

selves,  Also, domogriphic inforeation may Lo easily dnked with educaticnal srnd By

crploymant stavistics or Lo aspects of profescional aad socisd mability,. Cnew in-

teprntad, this body of infovmticn contributes ito aw emplificd social accounting.,

The funetionning off the demopraphic nccounting apnlied to cdusational activitioes,

The demngrarhie accourting is a means of arvanging within tha sawe Framework
incorgrous demopraphic and social datu. A longitudinal anelysis is the logical
way to deal with population phenomena. Like other types of accounts, the dempgraphic
verzion is basad on the bhalance of inflows and outflows during & certain period,
By borrowing {rom econemics the concept of semi-finished and finished products, the
approach consists of taking human beings as a basic unity around which different
categories of social statistics are integrated, and to establish a series of input-
output matrices, The latter provide an account of student stocks and flows, from
onc year to another and from one cducational activity tc a difFferent one, as the
national economi‘c accounting gives information on stocks and f£lows of capital, labor,

goods and services.

From an opéral:ional point of view, the student prpulation should be censidercd
by cohorts and should be distributed by school-years; each school-vear shcould be
divided in categories vreflecting the characteristics in which we acve interested:
age, sex, discipline, level of studies, profession desived, ete, The coubination
of the different data written down in matrices provides a number of coinposite categories

or "sitnations! that enables us to discern the gredual transformation of human stoclhs

Thus, demographic accounting becomes & toel for educational planning.

The difference between the accounting method and the traditional epproach in
university managenment is due to the fact that the Jatter looked for data concerning

its edminist. ative needs only. Univevsity administrators collertad stalistics on

oo/

2 R, Stone, Remopraphic Accounting and Hodzl-DBuilding. Paris: CECD, 197), Tha
author describes zome aspects of demographic accounting and 4ts links with the
ecencmic accounts. This paper borrows Zrom his report.

o0, Lorring, K ] SO el Luranton, Ve,
-."71 'l'»'l""."y"ll .i Telnd eI . o ! T
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student slocks end dld not pay atlention Yo ctudent flows, though it 12 koown quive
welil that changes do student flews s whal veally characterizes 2 university sysbten.

oy v .

Ahe tradlvdenal approsch created iUs own }iwits when 1t considnred dvop-outs s o
wastape and dpnoved theaa, This atvitude ves ebcoucaped by cortain ceonoaic oluvdics
wiich consddered schoal puaduates s finisied products and the school investmant

for drvop-ouis us a Jozs. Urom & husan capited standpsint, a scomi-Linished product
can integrate in the labov force and the wescurces invested in dts training in not
considered zs wastape.  This aspzcet of human resourcves development is valorized in
demographic cocountiryg, Tha process would b2 to follow up by questionnaircs students
that hove lefii sclwel so as to know why they quit. Did the training they received
cotrospond to thaeir expectetions? Are they working? Are they working in the field
they were preparca for? Up to what extent the training recelved helpe:d them find

a job or ie helping them in their prescnt occupation? ekte.,.” These specifiic questins
and others could also be put to grududtes during the period following their graduation,
Thus, the vniversity vwill systematically receive a feedback to its curriculc end

a better information ahout its activities,

Sociolegical aspects that may explain student mobility are reflected in the
ansvers to the questionaire, These aspects would contribute fo clarify the relation
ekisting bntw~cﬂ the uni"erslty as a training institution and the labor force as
well as Lhe rclhtiOﬁ existing between the universicy community and the pub];c in
g:neral. Data collected from this inquiry may help to foresee the reasons and factovs
ﬁhat”hriug about'changé and may enlighten about the university.e§olution in difforent:

circumstances.

The setting up of a demographic accounting

As in other accounts,demographic accounts are based on inflows and outflows
balance during & given pediod. In our case, these flows consist of students that
are following a university term (one school-yaar) or arc leaving tle term wethex
to pursuc the following yeau's curriculum or to becomez part of the “outside world",
The surviving ones of the preceding ycar constitute the initial steck forc the present
year and the suvvivors that pass on to the following year are considered as the
terminal stock. TFor a given period the balance between inflows and outflows implies
that the differencc betwoeen the two stocks represent the contyibution of the out-

gide world (students entering the second or the third y=ar of the curricula).

vedd
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Aruitoxt provided by Eic

To baiid a demoprophic accouatiing gystem, iha skudenh gopniatfon nust be dige

tributed by grades on a yearly basis, taking into sccounl chavseborienics tho. wmipht
= !_. o o 2 v K

-

be helpful such as Faunlty, departwenl, propramace, nuderpraduate or graduate

tovels,

etc.  Once data have been structured withio ¢ taxenomic frouevsork, thoy may Lo proaseantod
F] D Ly

as cntries iu an accovab stoving, on ene side, in vhat Loraation cach proup enters

&)

the period and en the other side, how it redistributsg itzelf awng the variou:

i<

categovies befere leaving the peried. The accounting identities connecting the Llows
and stocks will ensure that the same auuber of students will flow out of a categoly

as have flown into it. WNevertheless, before setting up accounts, it is neeessayy

to heve a clean idea of how one intends to determine the elements., Whal is a studout
population? Vhat are ithe mwain characteristics that ought te be brought out and how
should they be combined? Which s the best way of presenting the informatiom?

liere are some phinte we would have to solve, A) Yhe time interval - 1n eéunomic
accounts the time interval consists of a year and is based on the civil year.. In
education it would be logfcal to revain the first of October, since this would give

us the student repartition at the ééginning of the acadzmic year., 1t would be difficulii
to calculate the inscriptions on a semester, half-time oc part-time periods, The
initial choice favors student cohorts based on year-to-year flows. This choice

may be reconcsidcred later on when the acquired experience will facilitate adaptations.
B) Definitions of categorvies and situatlons - Categories and classifications appropriate
to demographic accounting are partly institutional, partly cconomic, portly familial
and partly pchonal.@ Concerning students, the age, the sex, the obicet and Level

of studies, the occupation of those who have quit or graduated, ete. constitule

the categories and situations. The interaction of these classifications create com-
posite catcgories or situations that allow to divide the population in differentiated
groups or life-sequences such as being 23 years old, having terminated a B.A, with
honors and working in one's specialization. C) Jlorizontal analysis and cohorts -

As in economics, in demographic accounting a distinction 1s made between the horizontal
analysis (in a particular ycar) and the time-sevies analysls. We can cousider the
changes of state occuring in u particuler year for all the studentswho flow into

that ycar; we can also follow up through succession the evolution of & student cohort:.

It £s quite obvious that a study vhich does not extend over a "generation'(the period

'llI/

@ The same longitudinal studies may be pursuad for student groups as well as for
labor cohorts in the principal eccnowic seclers and the services,
P i
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which covoers a undwersity wmdoreraduate or gradvate progrmn and the integuatloy

oil the students following the program to the labor fores) would T dnconplate,

D) Hetlinds of presentation - Whatever the system ve vie te vogister the indovmitbus -
vorking shoets, perforatad cards, ote,, the information must contain & numerical
expression that would facilitate thoe comprohensionr oil the systen by showing the §
rronar i Which the clomonts are related and the validity of the arithmetacal

u}:i‘:l RSG50,

‘g

The Utility of Newopraphic Acconntioe 5
A demographic account model 1s based on year-to-yvear flow of educational actirities, ;

It briugs to lipht the students repartition, and its precision depends mainly on %
the informations that can be included in the model., It can be imporved in a later ?
stage. Like all) duput-output wndels/the demographic version is based on filxed-choice ;
assumpitions thar are rigid at timesy in its initial phaze some queastions remain %
which it cannct answer., LIt may help in tho following cases. i
a) When wmaking educationel projecticns it is necessary to take into uccount {
changes in the cducational system. Educational statistics, those of the universities ;
included, concentrate nuck move on stocks than on flows. Thus, it is difficult :

to study the system's dynamisu. Our model coubines the different educatioanl activitios

and brings out a mose comprehehsive and coherent frame of refercnce. Informaticn K
gathered on grdduates or drop-outs may be of great utility as feedback in univeusity i
program cvaluation or may serve as university and public relations control. ?

b) The model provides productivity indices (transition coefficients) and makes E
possible a rnumber of detalled analyses. In this context it becomes a tool for ?
educational planning (see a demographic accounting model in Appendix). i

¢) Our model may be linked to other demographic accounting mcdels such as thocge E
concerning community colleges, Access to higher eduvcation depends on the combined 3

factors such as previous courses taken, family and environment that condition the
desire to pursue further studies. The linking of the community college outflows

with our inflows may puide the authorities concerned with future univevsity population.

L Tl tiatia® T eh i vy & ik et o o At Bt A sy

d) Similarly, for cumployment reasons, it 1s necessary to link the outflows §
of our system with the inflows of the labor force. The combination of educational E
and ewployment data may help studaents in the choice of their careers and provide 3
fecedback to the university activities, g

e) Au intoguated system helps to find out up to what extent the existing data %
may be adapted to analyiical needs. Thus, outfiow data concerning students entering i
thelr professionzi life is seldom vollected, our model may contribute to the data ‘
needad for econmale plaoning.
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Lhe dmpeciancs o a framewol in vhich every bit ig feen to have its g
8) Thn domogt&phic accounting eimhlos the quancitative coxpres Qiqn off cextaln

Tife-sequencas. Tt is halpful when the information patlicred contribute to decisi ou-

vaking and plavming. The student population secounts of & certain mrivessiby oay

e added to the total siudent paptlation of the proviner av the countyy so as vo

o

eome A paticnal aceounting, Compilations based on student inflews and outflovs
ted with the omploymant data ceatribute to educational planning, to MATPOWCY

1i
forecacting and to the economic development in general, It is helpful to many

Y

LTS,

-~
[

Tt mattors TiL le that in the carly phaszes faps and jnconsistencies appear

in & well conccived systcem, since these deficiencies may facilitate the ostablismant

of priorities for the collection of new dats.

Bemopvaplile Aceounting and its relationcghip to Ins tilnizond] Rescareh

What: is‘the valationship of the demographic accounting to institutional reszarch?
The latter also developed in the sixties. It is diversified and may he defiined as
the effort made by an orpganization to study itself so as to veach its ObJGPti»c°
in a better way. It consists of a systematic awaly is of the finctionning of the
organizaticn and the efficiency with whiqh the latter uses its resources, 7Thae aim v
of this znalysis is to enable the administration to rcach better decisions resullbing

from a wore detatled information.

Taday, institutional rescarch in higher education goes beyond the practices
existing in the early sixties., Busides colving management problens and looking forx
better utilisation of buildings and equipment, the rescarch tries to reach the heore

: . 4
of the problem and estimate what is really going on in the classrooms.

The demographic accounting is linked with institutional rescareh in the following
izuner.  If the rescarch constitutes a way of studying the system's cperation, it
Goes it in a certain sense from within by testing its different dements, while the
demographic accounting contributes to study the operation from the exterior by pro-
viding a larger frame of reference and by reflecting the feedback of umiversity

traning and employment rzlation,

—— ooy "l/

ERIC

4 F. Rourke and G. lbrocks, The managesial Revolution in Hicher Edueation.
Bualtimore: Johu lopkins Dress, 1966, 44-67,
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accounting, as has been said,

Insticutional prejections and arrzugemsnts and

cersistent cducational and manpoweyr policies,

its accounts to

of the province

those of other undversitles or

and the country.

has subztantive uses, Tt pakes posgible
contrilttes to the formulation of
Tt allews the university to linmk 3

other social and economic systems




LOTUT AT AT A VT Ll TN S T o

(A

N ad o aa R T Y

AN AR A G DI L ST S YRR AL ey

B T LV T VR P Ut 4

Appendis

Xable ¥

A demographic matynix

- Outside
wvorld

voear-to-year outflow, lniversity ¥,
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1970-71

andg 1971-72

aculties

EERY HYSSPEae

-72
2

© vear)
T 1

)

BAC §TAT L v on I et B Wa s LT e YRR b ST A a, et

Total
utflous

O 4 A LV W AT WAL T NI T S AT S AT AT s e ¢ A

e
s ety St

3 :

3 New students A v 2,050 2,100

i r t

i 1969-70 : J

§ Faculties | Last Year ] 2,009 , 10,150 12,1506 &

! ] i — “

t ¢ \

! 197071 ’ #
This year © 2,200 % 10,000 12,200 :

Total inflows E 12,200 12,1060 3

* Fictitious name and f£igures,

Table 2

A symbolic version of Table T

- b gL, M

4
i
P
!
g
b

ERI

Aruitoxt provided by Eic

* This symbolic version gs well as the following modcl arc adapted

p. 92-93

w

from Stone, op. cit.,

 oran ] L T, 1, L e - T VOTURERS 6 A TI AREALE < T A mngamwe
~ i]
y Outside Faculties Total
i world This year Next year outflows
e j Y T E L ama ' ST ..\'.!:.v-'i'.-.:l:«v-uemmvvlm;m-w."o&—x b AL
.New students e! A 2! , N
' -1 -1 -1 H
Last yecar A a 4 A Si A P !
: . : ;
; Faculties 3 v i
: This year 3 a Si ! P 4
K El
cfem %
Total inflows P Aps ‘ 3
: 3
L - i

W e
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Aruitoxt provided by Eic:
3

Meaning of the syabols

P the vector of popnlation fiow:,

« the veetor of new students,

a the vector of leaving students (gradustes, drop-outs),

s the watrix of suvrvivors,

i the uwde coluam vector, so that Si denotes the row zums of S,

A the lop eperator wvhich shifits In Llme the variable to which 1t i=

appliod, so that if S denotes this year's susvivors, A™L S denotes
last yeaxr's survivors, and AS denotes nus: year's survivors,

the pirime superseript(!) indiestes transpositions; P' is a row vector
formed fvom the elements of the coluwn vector P, $' is a matrix formed

by intevchanging the rows and columns of 8.

Model based on _outflow coofficlents (tronsition cosfficients)

r. in Table 2, we cuan sce that the population outflow,
e

From the row for this year,
leaving students (graduates, drop-outs) plus the survivers

congisls of this vear's
inito went year.Thav is

P=8i+a (1)

“yoi the column for this vear, in Table 2, we can sgee that the flows of population

into this yeer consist of the survivorsg from last year plus this year's new students.
That is '

-1
Pt =A 8i T ! (2)
v, on transposing the variables :

1

P= AT8'44e (3)

A matrix of transition coefficients C, can be formeg by dividing the elements of
each row of A 'S by the corresponding element of A™"P. Thus
-1 * -1 -1
cC= AP A s (4)

vwhere A P denotes a diagonal matrix, that ileg,a matrix with the reciprocals of the
claments of A LP in its lcading dlagonal. The matrix C shows the proportion in

which the survivors from last year distribute themselves among the various states
open to them this year.

Dy transposing (4) and post-multiplying by A"Iﬁ, we can wrile
Algr = ¢ a7lp (5)

and by subetituting for/\-lS' from (5) into (3) we can write
P=C AP Yo (6)

Equation {(6) connccls this year's population flows, P, with last year's population

-1 .
flows, A P, and this yrar's new students, ¢, On the assumption that € remains constant,

these cquatlons can be used to mke forward projectsions,

Ca0
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