3

©43521

l* National Library " Bibliotheque nationale
of Canada du Canada

Canadian Theses Division _Division des theses canadiennes

Ottawa, Canada
K1A ON4

!

'‘PERMISSION.TO MICROFILM — AUTORISATION DE MICROFILMER

o Please print or type — Ecrire en lettres moulées ou dactylographier

Full Name of Author — Nom complet de |'auteur -

Z>zv,ré/c/ J CL ok /I'-)/;’///'/’/’ ©

Date of Birth — Date de naissance

Dr"’(' K”/v\_é.-"" :)7) /7 Lf 7 (e P .’/1'~

e e e s ROV PO e e e e

Country of Birth — Lle—Jde naissance

-~

Permanent Address — Résidence fixe i

“ I
Box U4 A o ‘
Lumsd en N oldelel wuion

. J X
So ¢ 3¢ © ?

Title of Thesis — Titre de la these

+

e M OAETACYY R 7 olAS D NTANENCE LS T S AT T
PER S mnee TANNtie N SASKAT e wf

- S

4

- University — Université - -

Umv.du/f\/ of Nlber? o

Degree for which thesis was presented — Grade pour lequel cette thése tut présentée

Ph b

Year this degree conferred — Année d obtention de ce grade. Name of Supervisor — Nom du directeur de these

/97 | Dr D Friesen

Permission is hereby granted to the NATIONAL LIBRARY OF L 'autornisation est,\par la présente. accordée a la BIBLIOTHE-
CANADA to microfilm this thesis and to lend or sell copies of QUE NATIONALE DU CANADA de microfilmer cette thése et de
the film. préter ou de vendre des exemplaires du film.

- The author reserves other publication: nights, -and neither the L 'auteur se réserve les autres droits de publication; ni la these
thesis nor extensive extracts from it may be printed or other- ni de longs extraits de celle-ci ne doivent étre imprimés ou
wise reproduced without the author's written permission. autrement reproduits sans l'autorisation écrite de |'auteur.
Date Signature

NL-91 (4/77)



l* National Library of Canada

Cataloguing Branch
o .Canadian Theses Division

Otfawa, Canada
K1A ON4

NOTICE

The quality of this microfiche is heavily dependent upon
the quality of the original thesis submitted for microfilm-
ing. Every effort has been made to ensure the Highest
quality of reproduction possible.

If pages are missing, contact the university which
granted the degree.

Some pages may have indistinct print especially if
the original pages were typed with a poor typewriter
ribbon or if the university sent us a poor photocopy.

Prevuously copyrighted materials (]ournal articles,
published tests, etc.) are not filmed.

-

Reproductionin full orin.part of this film is governed
by the Canadian Copyright Act. R.S.C. 1970, c. C-30.
Piease read the authorization forms which accompany
this thesis. "

THIS DISSERTATION
HAS BEEN MICROFILMED
EXACTLY AS RECEIVED

r v~ srv s

.

Bibliotheque nationale du Canada : -

Direction du catalogage

Division des theses canadiennes

AVIS

La qualité de cette microfiche dépend grandement de la
qualité de la thése soumise au microfilmage. Nous avons
tout fait pour assurer une qualité supérieure de repro-
duction.

S'il manque des pages, veuillez communiquer avec
l'université qui a conféré le grade.

La qualité d'impression de certaines pages peut
laisser a désirer, surtout si les pages originales ont é6té
dactylographiées al'aided'unrubanuséousil’ université
nous a fait parvenir une photocopie de mauvaise qualiteé.

Les documents qui font déja I'objet d'undroit d'au-
teur (articles de revue, examens publiés, etc.) ne sont pas
microfilmeés.

La reproduction, méme partielle, de ce microfilm est
soumise a la Loi canadienne sur le droit d'auteur, SRC
1970, c. C-30. Veuillez prendre connaissance des for-
mutes d'autorisatioh qui accompagnent cette these.

LA THESE A ETE
MICROFILMEE TELLE Q
NOUS L'AVONS RECUE



* THE UNIVERSITY OF ALBERTA

MONETARY RETURNS TO.NON;UNIVERSITY HEALTH
PERSONNEL TRAINING IN SASKATCHEWAN

by

DONALD JOSEPH PHILIPPON

LA |

A THESIS
SUBMITTED TO THE-FACULTY OF GRADUATE STUDIES AND RESEARCH
IN PARTIAL FULFILMENT OF THE REQUIREMENTS FOR THE DEGREE

OF DOCTOR OF PHILOSOPHY

L

DEPARTMENT OF EDUCATIONAL ADMINISTRATION '

EDMONTON, ALBERTA

FALL, 1979



THE UNLVERSITY OF ALBERTA;

FACULTY OF GRADUATE STUDIES AND RESEARCH
/ .

[

i

The undersigned certify that they have read, and redphménd'

to the Faculty of Graduate Studies and Research for acceptaﬁce;‘a

thesis entitled MONETARY RETURNS TO NON- —=UNIVERSITY HIALTH PERGONNFL

'TRAININF IN SASKATCHEWAN submltted by DONALD JOSEPH PHIIIPPON in

partial fulfilment of the requirements for the degree of Doctor of

Philosophy in Educational Administration.

External Examiner

PTG v
Date .L./ C.{é’:('ﬂ'\/ . ./.2’. . 1979

AN




. o . v ' s

ABSTRACT . 3 :

ﬁ' : ' L )e L - , - . . :
: ‘ 4%

“)

e major objective of this study was to examine the monetafy
. .returns on investment in 12 non-university health personnel training

e
o .

3 o B pﬁoggéms in the Province of Saskatichewan. The theory of human capital

provided the analytical frame®ork for the study. Accordingly,'the

central focus of the-study was on the relationship between the monetary
, : _ ' ' o o

costs and monetary benefits of training. Costs and benefits were

eétimated from both the perspective of tﬁevindividual (private) .and the

perspective of society (social): The analysis was conducted using cost-

* and earnings data for 1974, 1975 and 1976. *

: . . . ‘ . .
P . , Five cost components werg-‘considered in the analysis: (1) edu-

- : : = _ ; : {
catiopal institution costs, (2) foregone earnings of student, (3) govern-
. o (S N ! .

s ‘ J _.ment subsidies to students, (4) student educational costs, and (5) imputed

¥

, - costs of interest on the physical plant and of properiy'tax
i =, ) ) .

exenptions.
. ) - . 3 . . ’ > I . sl
All fiye cost components were used in the estimation of social costs.
o , -
o . 3 - ’

. ‘ -+ Private ‘costs consisted of foregone earnings and student educational

‘costs, v
i K . e v .

r

Monetary benefits were estimated by ﬂe;iving ﬁhe/lifetimé earnings

differential associated with training. Siﬁcé the large majdrity'bf

students in tlie prograhs were females, only the‘éérnings of females.

<

k N

‘were considered in the analysis. Three earnings profiles:were usedg?b

v@eriVegearnings differentials. The anal§gi$ focused pPimgrilyxog :

'eafnings préfile A whiéh assumed full-time employment from g}aduatiﬁiKio

‘ : ' : : A

i retirebent-ét age 65 and earnings profile C which représented real*:ﬁ
wéfld;avéréée earnings. - .

iv



Monetary returns were measured in terms:of payback periods, net
8 _ ‘ y 2R ‘ . s o :
discounted present values, benefit/cost ratios and internal rates’of

return. The minimum acceptable rates of return  were set at’ 5 and 10 pekx

» c PR y ‘ _ - .
cent for social and private monetary returns, respectively.

ca

The analysis revealed substantiél-différences in the monetary
returns among the 12 ‘training programs. SeVeral.pIOgramé actuélly
yielded negative returns. Differefces were also found in the monetary

returns among the three years of the‘étﬁdy. The analysis‘also revealed

that the higher labour force participation rate for females with ‘training,

tended: to improve the monetary returns foi those progrdins which yielded
negative.returns using the assumption ofvfull;pime employment for both
health personnel and their referénce ’Jup..

A méjo:wfonclusion of fhg.study'was that critical differences in
social and private moneﬁary returns existed améhg the ﬁrograms. ?ive
pfog;ams yielded returns above the minimum acceptable réte pf return.
Three programs consistently yielded monetary returns below‘the minimum
acceﬁtable rate of return.\ The reméining four programs yielded incon—.

sistent returns.

The findings of the study also supported several conclusions of

relevance’ to the human capital resedrch program, including the strengths‘

and weaknesses of the various methods of méasuring monetary returns.

Implications were drawn with respect fo the administration Qf
non—university health persénnel fraining in‘the.Province of Saskatchewan
and the human capiﬁal research program. Suggestions for further research
were: put forth concerning the theory of human capital and further .

empirical work on monetary returns to training.
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Chapter 1
THE NATURE AND PURPOSE OF THE STUDY .
- C Y :

INTRODUCTION

Resource allocation in post—secoﬁdary educaﬁion has been
a mattér of rising concern'throughout the l970's. At the beginning

of the decade, the Economic Council of Canada (1971 223) pointed

4

_out that: o o L |

Expenditures on education have reached a level such‘that
‘continued growth at the rate experienced during” the 1960's is
no longer possible or appropriate, particularly in the light

of the growing volume of other demands on our limited productive
resources. Consequently, it is becoming 1ncrea51ngly important
« ¢« « to improve the efficiency and effectiveness of our edu-
cational systems and to seek less: costly alternative approaches

to upgrading the educational 1eve1 of our populatién and labour
fofrce. :

./ Pressures for a closer scrutiny 0f resaurce allocation inten-.
’ - - .. . . :

~sified during the decadetffNOW; in the latter part of the'l970fs, the;

Economic Council of Canada (1978:108) states "there will llkely have to

be more dlscrlmlnatlng funding priorlties and shifts" in- resource allo-

catlon among programs + . « ' in order to.meet'the‘emerging educational
needs of Qanadiaos.

Given this context, an analysis of the investmentjin hon—
university health personnel traiﬂing may be ﬁost appropriate.;jln
Saskatchewan, this tralning area constltuted about one- third of- the

operating expenditure of the Institutes of - Applied Arts and Sciences

in 1976-77. Moreover, as Statistics Canada (1978:23) reports, nearly

) i
\



making

one half of the'émployed human resources 1n post-secondary programs in

i

these Institutes wefe in health personnel training programs. e

Investment iﬁlnonjﬁpivérsity héalthApersoﬁne}‘tréining Qi;hin
post-éeqondary}eduéationa1 sys§ems ipcfeaseézth;;ugﬁguf thé'i9§0'é:and
early 1970's., The allqc;ﬁioh of e?eg;incfeasi;g resogréeéito this
traibiég area Qas largeiy attributableifo tﬁé_rapid érdth in re-
quiféﬁents for health.personnel in the labouf forcé, the trapsfér of on-

the-job hospital based_progtamé,to educational insﬁituxions, and to the-

*

- 1 LT : e
emergence. of many new training areas.

- The tradition of growth in theinon—university health pefsohnel
training area c0upled'with the intense pressures to scrutinize edu-

cational expenditures more carefully'suggests much controversy for the

future. Cdmmenting on much the same situation in the United States,

‘Millett (1978;7) observes “that health care education promises to be a

. . v .
Battleground throughout'the.1980's,"”

Therefore, the availability of inforﬁation on the magnitude. of
the investmenf in non—university heaith personnel training and on.the
monetary returns fromfihis iﬁvgspment-appearsvto be bdth_timei§ and
appropriate. The préséﬁ£défu;§~éxamines theseﬂgﬁpecgs by focﬁsing on
the mbnetafy Eosts and monetafyabenefits abéoéiéted with health personnel
training iﬁ'the Prbvinée of Séskétchewanfl

: _fhe pre;ent stﬁdy’may bé.uséfdl fgr Both educationaivpol%éy—
and carégr counseiing. The feéult% should provide polic}mékers
ors:a;_té:tﬁé efficiency of résourae-allggatioﬂ fo health

training. The study may be useful to prospective students as



monetary returns,arq<influential, among many other factors, in making
career decisions. In essence; an analysis of investment in education
has yidespread importance. Kerr (1975:xv) makes this point when he

states: , !

L

, From the private citizen who must decide how much to invest in
higher education, toqhe government official who is charged with «
the planning and impléﬁentation of public policy, most of us are

faced at one time or another with investment. decisfons regarding
education. -

THE PROBLEM

P ‘ s
Thé‘major objective of this study was to examine the monetary
returns on investmept in noﬂ-ﬁniversity health personnel training in the
~_ Province of Saskatchewaﬁ. The ;heory of human capita; provi@ed the
analytical frémewofk for the study. According to this theory, expendi-
tures on training represent a form of investment since traiﬂing leads to
higher futuré‘earnings. Thus the centfal focus of the study was on the
. _‘\\‘\
'relationship between the moénetary costs and monetary benefits of training.
A total of 12 non-university health personnel training programs were
inS\lﬁded in the study. — §
vMonetéry costs and benefits were estimated from both the per;
* spective of the indivjdual (private) and from the perspective of Sbciety
(social). The analysis was conducted using cost and earnings‘data for

1974, 1975 and 1976.

Since the large majority of students in the training programs

» - .
, were females, the monetary returns to males were not considered in the

o

./study; Much -attention. was directed towards an analysis of the earningsg

ety bd e




and labour force activity patterns of females. Three earnings profiles
were used iﬁ the estimation of monetary returns. Earning; profile A
assumed full-ti;e employment from the time of graduation until re-
tirement at age 65. Earnings profile B included adjustments for the
probability of surgival é;d employment. Eafnings profile C wasldesigned

to reflect real-world average earnings by incorporating five adjustments

for labour force activity.

Research Questions

The examination of monetary returns on investment in health
personnel training involvgd ghree ma jor research questions:

1. What were the monetary costs of training for each of the 12
health personnel training programs in 1974, 1975 and 1976?

2. What were: the monetary benefits, in the form of earnings
diffe;ential§,>for each of the 12 health personnel training programs

using earnings data for 1974, 1975 and 1976? «

3

3. What were the reélationships between monétarh benefits and

monetary costs, measured in terms of payback periods, nef discounted
. .

present values, benefit/cost ratios and internal rates of return?

More speéifi%allygft}e"foflﬁwingfsﬁbf@;qbiepé Qgrewéddréssed in . L

Sub-Problems

o~ s

‘this study: - - : LT
1. What were the total sécial costs?
_..—2+ What was the\iiifribution of social costs by cost component?

3. What were the per student social costs?

4. What were the per graduate social costs?

7



5. What were the private costs to self—supporting students?
6. What wére the private costs ﬁo bursary recipients?
7. What were the private costs to allowance reciﬁient;?

8. What were the social lifetime earningé differentials using
earnings profile A, B and C?

9. What were the private lifetime earnings differentials f§r
selfjsupporting students, bursary recipients and allowance recipients

-

using earqings profiles A, B and C?

10. What were the payback periods, net discounted present values,
benefit/cost ratios and internal rates of return from the social and
private perspeétives?

"11. How did the social and private moﬁetary returps compare
among the programs and years under revigw? ,

12. What were the differences in soéiai‘ana br&vgte.monetary
returns using the three earnings profiles?

13. Whgt were the diffg{ences in private monetary re:hrns“amqng
self-supporting students, bQFs§£§ ;éFip;enpé and éllowange recipients?

14. Hodidid the internal rates of\:stUrn in this study"dbmpafé:"
with the f%pd;ngs“of’othep similar studies?

Suprrobiemé,l tb iO wé£e aédreé§éd”f;r ;;ch training‘program

‘in each year of -the study{_;' R
~ DEFINITION OF TERMS

The following presents definitions for several key terms which
are used in this study. Other terms are defined as they arg'intr@ducéd

in the methodology chapters.



Monetary returns refer to monetary benefits as compared to

monetary costs. Monetary returns were expressed either in dollars

(benefits minus costs) or in terms of a measure of the relationship

between the benefits and costs. The four measures of monetary returns
used in this study were payback period, net discounted present value,
benefit/coét ratio and internal rate of return.

Social costs consisted of: (1) net educational institution

v

costs, (2) net foregone earnings of students, (3) student educational
costs, (4) government subsidies to students, and (5) imputed costs
pertaining to interest charges on the physical plant and to propertv tax
exemptions.

/ .

Private costs consisted of: (1) net foregone earninés'aftér

‘tax, and (2) student educational costs. Private costs were computed

separately for self-supporting students, bursary recipients and allowance

recipients.

‘

Sélfisgpporting:studehts; Thisjterm;was;uSedftijefér“to,étudéntsA
who did not receive a Saskatchewan Student Bursary or a Canada lanpower

cew e s

training allowance.

- - Bursary recipients were those students who received aﬂSaskatchewan'

o~ N i

Student Bursary.

~Allowance recipients were those students who received a training
allowance from the Department of Manpower and Immigration (referred to
herein as Canada Manpower).

Reference group. This term was used to refer to the particular

" subset-of persons fron the Sagkatchewan labouf>fdﬁce.who had the "same

=5

-y -

educational level and who were of the same age and sex as persons entering

a given health personnel training program. .The earnings of the rqference



group were used to -estimate foregone earnings of students and to calcu-
late the earnings differentials for health personnel.

Primary reference group. This term was used to refer to the

most relevant reference group for each ﬁraining program. The grade 12
reference group.was the primary‘referehce group for éll programs e%égpt
operating room nursing. The registered nurse reference group was the
primary reference group for operating room nursing..

Grade 12 reference group. This term was used to refer to-

Saskatchewan females with a grade 12 level of education who worked on a
full-time, full—§ear basis as yagé earners. The "gra&e 12 level” was
defined in the various source doc;ments to include persons who had
attendéd or completed grade 12 or 13.

Grade 11 reference group. This term was used to refer to the

Saskatchewan females with a grade 11 level of education who worked on a
full—time,;fgli;year Basis ;s wage earners. Tﬁe “grade 11 level” was
defined in the variousvsource documenﬁs to include persons who had
attendéd or completed grade 11. This reference group was used to
conduct special analyses for the nursing assistant and dental assistant
programs ascthe forméi entrance requirement to these,progféms was grade

11. In practice the vast majority of enrollees had completed grade 12.

-

Registered nurse reference group. This term was used to refer:
to Saskatchewan registered nurses who worked on a full-time basis in
general duty positions.

Earnings differential. This term was used to refer to the differ-

ence in earnings between health personnel and their reference group
after considering the costs of training. Differentials used in the
social calculations were based on before-tax earnings, whereas differ-

entials used in the private calculations were based on after-tax earnings.
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Payback period. The payback period refers to the number of

v b
years required to recover an initial cash outlay at .a zero per cent

discount rate.

Discount rate. The discount rate is the rate by which a sum of

money to be received in the future must be reduced in order to reflect

the "time-value” of meney.

Net discounted present value. The net discounted present value
refers to the valie in current dollars of a sum of money receivable in
the future_.when discounted at a selected rate.

<

Benefit/cost ratio. The benefit/cost ratio refers to the present

value of the future net cash flow over the initial cash outlay. Fhis is.
also known as the profitability index. - '

Internal rate of return. The internal rate of return is the

derived rate which equates the present value of the expected cash outflows

with the present value of the expected cash inflows.
SCOPE OF THE STUDY
A total of 12 non-university health personnel training programs

were included in the stﬁdy. The following section presents a brief

F2d

description of the educational institutions and programs involved.

Institutions Involved . . ¢

The non-universi;y health personnel traiﬁing programs were
offered by the Kelsey Institute of Apﬁlied Arts and Sciences, Saskatoon
and the Wascana Institute of Applied Afﬁs and Sciences; Regipa ﬂrefg;red
to herein as Kelsey and Wascana, respectiVélyX..lihendiplbma7hngsiﬁggkl

nursing assistant and dental assistant, programs’ were' offered at -each - -
Institute. The .remaining programs were ‘offered in either Kelsey or. .

e P N TR . - R . EI Somde e me s M s et s A g roen rea

Wascana.



The Instltutes of Applied Arts and . Sc1ences were directly admln—'
‘istered by the Government of Saskatchewan. The main admlnistratlve'
responsibility rested.with the Department of Contihdiﬁg”Edugation,_g

Programs Involved

A brief overv1ew of each of. the 12 health personnel tralnlng
programs included in this study is presented-below; ‘Additional de—_
scriptive material on each program is presented 1n Appendix C.

Enrolment and graduation statlstlcs are included in Appendlx D.

L

\ ‘ T ' S LWOrEinngitle}Off‘;dt

Program Institute . Length ' Graduate
1. Diploma Nursing Kelsey 2 years Registered Nurse
2. Diploma Nursing Wascana 2 years Registered Nurse
3. Psychiatric Nursing Wascana 2 years Registered Psychiatric
: Nurse | v
4. Dental Nursing Wascana 2 years Dental Nurse
N . :
5. Health Record Wascana 2 years Health Record Admin-
Administrator C - istrator
6. Nursing Assistant Kelseyi 1 year Certified Nursing
Assistant
7. Nursing Assistant Wascana 1 year Certified Nursing
‘ Assistant
8. Dental Assistant Kelsey 1 year :Certified Dental
' Assistant
»
- 9. Dental Assistant Wascana 1 year Certified Dental
' Assistant
10. Medicaleaboratory Kelsey - "1 year v_»vMedical Laboratory
‘.Teqhno;ogy L e K ‘ Technologlsc
R fflﬂsfCPWbined,ﬂﬁchPiCian;:WeigféEY}fii”%l yéang;‘ ' ertified Comblned‘i S

e

.~"*'T€thnitlan o

. o L
B N e ~a

12. Gperating Roow = °. ;.Wascana. . T semester’ i’f'@p'é‘racimg‘__l,‘dpm:N_Ur._Seg,.'
Nursing o S B e AL 3 S



‘ . ‘OVERVIEW OF THE RESEARCH DESIGN

© While the research.design is fully deseribed'in,chapters 3 ‘and
' u:h,*a:briefgSynopsis is appropriate here in explaining the-nature of the
study. _ ' v

Basic Methodology
This study used the basic benefit-cost methodology which has

been adopted 1n many human cap1tal studies to date.' Bowman (1969 649—

i T LN

73650) descrlbes the skeleton of thls methodology as- hav1ng two parts‘,
L »(1) the comparrson of'expeoted llfeplncomeAstreams in pursulng one
qoursed(e,g,_a“highervleveihof eduoation) wfth’the'stream expected from
an»alternate;qoursev(e:g.;not pursuingra higher level.of education), and
(2) a procedure for adjusting the timing of income %o that‘streams with
different "shapes” over time can be Compared. In the application of
this methodology to formal training, the first part .of the incom&fstream
is negative to account for foregone earnings and direct_outlays on
educational expenses.

While more complex models have emerged to assess the benefit-
cost relationship, particularly linear programming models, the superior-
ity of such models is dependent upon‘the.aVailability of quantitative
data. But, as Bowen (1977:24) observes, "we are a long way from having

adequate quantitative data . . ." in education. The use of a simpler

methodology, therefore, is supported on practlcal grounds. Moreover,

ﬁBowman (1969 660) argues that the 51mpler form of benefit-cost analy31s"*

‘5can tell as- much as the more elaborate'procedures when only a part of

) «the‘educat;onal system_is.being“examined.; .

Ao
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Restricted View of Training

The benefit—céét’ﬁethodology adopted in this study'focuseq on
the monetary benefits Qf,traininé; in the form of lifetime éafnings
differentials,laﬁd thé monetary'cosfs'of'trainiﬁg. Costs and benefits
vwere estimated from thé sociél-and priyé#e‘stad&péints. While the idea _
léf praining;asléﬁ.gnfestment,is well.groundea,in fhe Fhebry of human

~

capital, an inves;meﬁpfdfientéfionliS~cléar1yvarrestricted view of °

training. This orientation does not take-into accounf the mény>t9beé of

'

" 'benefits apart from the earnings differentials. associated with training.

e 2 -

Nevertheless, as is further discussed in chapter 2, &an dinvestmeft -
analysis of training does permit the quantification of one of the multiple

~effects of .training.:

IMPORTANCE OF THE STUDY

=

The importance of the study lies in its contribution to the
empirical literature pertaining to the theory of human capital and in

its relevance to educational pianning and poliéyﬁakingg o “f"

Importance to Human Capital Literature

The literature relative to the theory of human capital includes
many identified research needs which are reviewed in chapter 2. A brief
review 6f fbur research needs relevant to this study is.appropriate at
this point.

‘ First, Fhere is support in the literature for human capital.
studies on the bééis of épecific fields of study and occupational training
afeég. >Mﬁéh‘of.ﬁﬁé eﬁpiricai aafa breséntly{avaiiaﬁlé provide rates of
reL;rﬁ on a highly-aggregaged basis such as by bfoadveducétiona; level

g
o . - L P - e e A “ N TR R R IV, L
Y e e > - AP, Lt L . . g P
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»(é.g.‘élementéry,‘gecondary, undergradhate and -graduate)., ‘Aggregate -

results, however, have been. found.to¢-obscure differences which-are -

relevant from bofh theorétical and practical standpoints.  Tﬁe»pfeﬁent
sﬁuay‘should add to the existing body of‘knbwledggiby pdeidfﬁgﬁé dis—y i
aggregation in ‘terms of twelve spegific'health training programé.
Secoqd,‘fhe need for improved cost data in human capital studies
Afga§>§éégkidéntified.  Thé present study may‘maké a'coﬁgriﬁufioﬁvip‘fhis;

area since a program cost analysis was part of the research design.

Third, the literature suggests there is a need to monitor rates

12

-of return on‘investment in human capital .over ‘time. This consideratiom - -

becomes particularly important in the health personnel training area
given the rapid expansion in.ﬁhe"past decade. Whilé:the'bfesent study
does not really provide longitudinal fésults, the three year perspective
should provide a clearer understaﬁding of the Sensitivityvof rates of

teturn to changing circumstances. The study may provide useful baseline

data for future comparisons since no other study to date appears to have

T

o estimated. the rates OfAreturn torpon-uniVersity health'persbnnel;tfhining,_f”

721n‘¢énééé;u
Fourth; there is support fof greatef atténtion to‘edJEationalﬂ'
‘ , , K ’
investment in females. The'present.étudy should make a contribution to
the empirical literature becéuse the l;rge majority of students in fhe
training programs were females. Moreover, monetary returns to training.
! .

1 4
were estimated using real-world labour force activity-patterns for

females.



a.

Importange to Educatiqnglnflanning and,Policymaking
- ﬁdﬁcétionéi?pianning relative ﬁo health peréénnelbtgéiniﬁé in
Canada hgs_bgeh,i;fgeli'doﬁinatéd by tﬁéfmqnpowefvréqdiféments apprgach.
v ,Theuorignpatidhfis'%vaaeﬂ&‘ihitéé-hgﬁe;ougléqppéyerAQ:ién;ed'c;nfereﬁceg”
(e.g. the two national health manpowef‘conferenceé between‘l§é9 and.
1972), the establishmgnc of a FederalfProvincial Advisory Cbmmittee on
Health Manbowe;,‘and-thg:es;gblishment,of-interdepdftmeﬁtal héﬁlth
Jmanpbwéfﬁéommikééesmin various provinces in the past decadé. |

M However, as noted léter in the review of li:erature, the manpower
requirements approach isvoﬁf; éne épﬁroacﬁ;fétéduﬁétio;ai pldnning.
While being the most popular approach, the magpbwer requirements app?oach
"has received much criticism because of its failure to give sufficieﬁt

_ . ;
.attention toithe costs of manpower development. Given the existing

pressures to scrutinize the allocation of resources more.carefully

within post-secondary systems, an.investment analysis of traiming may

‘provide a useful .complement to the manpower orientation. The results of

“the pfeéentvstudy’may place educétiohal pdliéymékéréhthé more informed

position to make resource allocation décisions. --- -~ - .

"Since both costs and monetary returns continue to be factors,

. L e -
among many others, affecting cdareer decisions, the present study may

also provide useful career counseling information and, theréby, foster

more informed career decisions on the part of individuals.



“ . U DELIMITATIONS OF THE STUDY

" This study. was delimited to:
}. . Twelve non-university health personnel training -programs in
" the Province of Saskatchewan.

2. ‘Thrée years: 1974 1975 an& 1976._.

- D N B . . - -
S . N g

hgL The monetary costs and monetary beneflts assoc1ated with

health personnel training.’

Ky

4. The female participants in health personnel training programs.

.

. 5. Five cost components: (1) educational institution costs,

'

(2) foregone earnings of students, (3) government subsidies to.students,
(4) student educational costs, and (5) the imputed cOsts relatlve to

1nterest on phy51cal plant and property tax exemptlons,\ Other costs,

. g . R P e <
P . L, L P cm

rSuCh as the costs borne by health cate agenc1es in the prov151on of
A.practicum'experiences to‘stddents, were excluded from the study.
6. The regular earnlngs of non—superv1sory health personnel.i

~-Monetary beneflts 1n the form -of overtime pay and frlnge benefxts were . ...

)

ASSUMPTIONS . S
. - This study rests on several assumptions relative to the theo-
retical framework, the data, and the estimation procedures. While the
~assumptions pertaining to the data and the estimation procedures are

more‘thoroughly'discussed'ln the chapters on methodology, the more

important -assumptions in this'respectﬁas well as .the assumptions.regardin

P

.- the theoretical framework are summarized below. In particular,



it was assumed that:
1. Investment in human capital formation was conceptually

similar to inveétmént in.phyéical capital ;;rmation.

2. Health personnel training was a form of.inVestment in humaﬁ
?gpipél formation.
| | 3. At leasF.77”per cent of the earnings differential between
persons of differing eduéational 1evel‘coul’d be. attributed to the
effects of higher education. |

4. Ea;;ings differenfials between persons of differing educa-
tional levels appfoximates Lhe difference ig worker productivity.

[N

5. The use of salary scales in conjunction with labour force

 _activity patterns reflected, the actual averagé éarnings of health person—

5
‘nel.,

“* " LIMITATIONS OF -THE STUDY
e he Tinitations of the study are thoroughly disgpséed in the .
chapters on métbodolégy; waever,.phé mqrﬁlimporpantgliﬁitaﬁions caﬁ'be;
SUmmafiiéd as foliowé;' o ,
i...The £eporting years amongsfhé ﬁan§‘d;£a.sources wé%e not
_perfectly consistent. |
2. A modified costiﬁg methodology for certain cost caﬁpoﬁénts
for the health sciences and dental divisions of‘Wascana Institute had to
be adopted because of particuiér—circuﬁstances,
3. 'The'iﬁcome tax adjustmentvapprqaﬁh yaé not sensitive to

-changing tax rates between earnings profileg. In fact, the amount of

'tax under earnings profile B and C was simply a proportiodal reduction

15



from earnings p
gross earnings.
4. Lab

personnel group

This ch
remainder of th
Chaptef
literature.
'Chaptér
‘Chapter
érofiles~and to
tfaining; |
n ..Chaptéf
éosté of health
' Chapter
earnings profil
Chapter
nelitraining.
Chapter
nel training.
Chapter

suggestions for

Q-
rofile A; the proportion being determined by relative

our force activity data disaggregated for the health

s included in the: study were not available.
‘ORCANIZATION OF THE STUDYwe

apter has presented an introduction to the study. The
e thesis is organized as follows:

2 provides the analytical framework and review of related

3 describes the metibdology uSed to estimate costs.

4 describes the methodology used to construct earnings

measure returns on investment in health personnel

5 prége;tsuﬁhe findings of tﬁe study with respect to the
personnel traiﬁing.

6 reporté the findings of the study concerning thg
es for health personnel.and theif reference groups.

7 presents the social monetary returns to health person-

)
-

8 presents the private monetary returns to health person-
9 provides the summary, conclusions, implications and

ifrther research. .
* ) [
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Chapter 2

THE ANALYTICAL FRAMEWORK AND
REVIEW OF RELATED LITERATURE

. The theory of human capital provided the analytical framework
for thié study. This chapteg presents a‘selected review of the liter—
ature bertaining to (1) the nature of the theory, (2) the analytical
framework provided by the theory, (3) the‘theory's relevance to edu-
cetional plahning, and (4) empirical results and rese%rch needs relative

to the theory of human capitai.
THEORY OF HUMAN CAPITAL

While the origins of the theory of human capital can be traced

back to Adam Smith and other classical economists, Blaug (1976:827) -

?
~

contends that the “¥irth” of human capitalf theory was announced in 1960
by Theodore Schultz. Schultz (1960:571) put forth his central argu;

ment as follows:

I propose to treat education ag an investment in man and to treat

its consequences as a form of capital. Since education becomes part
of the person receiving 'it, I shall refer té it as human capital.
Since it becomes an dntegral part of the persom, it cannot be bought

or sold or treated as property under our Iinstitutions. Neverthe—

less, it is a form of capital if it renders a productive service of

value to the economy.

Nature of the Theory I S w ﬁ
3

Blaug (1976 829) argues that the so-called theory -0of human

capital is a perfect example of-a research program' in that 1t cannot
' . TR g

be reduced to one, single theor&. The "hard-core" of themhuman capital

9

redearch program, according to Blaug (1976:829), is'"rhe idea that

17
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people spend on themselves in diverée ways, not for'thé sake of present
enjoyments, but for the sake of future pecuniéfy and non-pecuniary
returnsf"

quSahota (1978:11) observes thgt the theory of human capital: has - =
grown into a "éoldss;s;“ pfbviaiﬁg‘é framework for analysis in many
branches of economics. However, he also notes that two c;mplementary
fronts were evident in the research from the beginning. The first, led
by Schultz, Denison and Griliqhes, used human cabital theory to analyze
the sources of productivity and economic grdwth. The second front, led
by Becker and Mincer among others, foéused on the general theory of
human caﬁital and the earnings distribution theory of human capital.

‘ The significance of the the;ry of human capital within economic
thgught ié well documented. Bowman (1966:103) claims that the emergence
of/pggs concept represented somewhat of a "revolution in ecoﬁomic thought.”
Similarly, Sahota- (1978:12) remarks:

The potentialities of tﬂis generalization turned out to be so vast
that among the developments in economic thought of the past two
decades that satisfy the criteria of Johnsonian intellectual revolu-
tions . . ., or Kuhnian "paradigms” . . ., or Lakatosian "scientific
research programmes” . . ., human capital theory perhaps dwarfs all
others.

The human capital reséarch program has spawned theoretical for-
mulations in many fields including education, health, job—seérch migratioﬁ
and income‘distribution. Sahota (1978:11) observes tHat in the 1960's
the focus was on human investment and growth, but in the 1950'5 "the
income éisgribution,front of human-capital theory is riding the crest of
the wave.” This latter orient%tion is eviéent in the work of Mincer and
Polachek (1978), Sandéll and Shapfro‘(l978) and Hirsch (1978) among oﬁhers."

The analytical framework for the present study is derived from

the general theory of human capital as applied to education. "Accord-



ingly, the. focus of the literature review is on this particular dimen-
"~ sion. The importance.og this dimension is underscored by Sahota
(1978:125 when he observes that among the numerous dimensions of re-
~.sgarch{ §duc§tion ﬁas emgrged to-beh§he kéy_to other fotms of human

investment. Specifically, he afgues that:
The hard core of the 'hard core' of human capital theory has turned
out to be education, even though other components . . . also remain
important . . . . Indeed human capital theory is often used synon-
ymously with its hard core, the theory of educational investment.

Fundamental Issues

Despite the importance of human capital theory within economic
thought, much controversy continues to surround the theory. - Two funda-
mental issues are at the heart of most criticisms. The first issue
concerns the extent of similarity between human and physical capital.
Bowman (1966:104) argues that Irving Fisher's generalized definition of
capital, put forth in his 1906 book, opened the possibility of regarding
investment in man as a form of capital. She interprets Figher's defini-
tion as follows:

Capital is something (a stock) that yields a flow of services over
time. Whether the physical entity in which the capital stock is
embodied can be bought or sold is . . . not a defining criterion.
Schultz (1971:48) reaffirmed his rationale for regarding investment in
man as a form of capital when he stated:
The distinctive mark of human capital is that it is a part of man.
It is human because it is embodied in man, and it is capital because
it is a source of future satisfactions, or of future earnings, or of

both . « « . It can, of course, be acquired not as an asset that is
purchased on a market but by means of investing in oneself.

" Shaffer (1961:46), among others, argues that investment in man
is essentilally different than investment in non-human capital. He

maintains that expenditure on the improvement of man is seldom under-

taken solely because of future monetary expectations. Moreover, he

19



claims that even when expenditure is made for such purposes "it is
rarely if ever 'rational' investment based on icareful comparison of
alternate investment opportunities.”

Ibe second fundamen;alfjssue,concerning,the theory.ofﬂhuman.
capital is the matter of investment versus consumption. Whereas invest-
ment'entg%&g\the ﬁée of resources in anticipation of future satisfac-
tions, consumption™entails the use of resources for immediate satisfac-
tions. The central debate is whether education is an end in itself or a
means to an end.i Only the latter would designate education as a form of
investment.

Vaizey (1972:66) maintains that the consumption and investment
aspects of education are inseparable and, therefore, the measurement of
the investment aspect aloﬁe produces estimates with a wide range of
inaccuracy. Moreover? he argues that the motives of persons to pursue
education_cannotabe explained by eéonomic factors alone. Ho;gker,
Blaué.(l970:20) has strengtﬁened the case for régarding education as an

investment by arguing that:

A large part of what is usually thought of,as the consumption com-
ponent of education is in fact forward-looking, involving the antic-
ipated consumption of the services of a desirable consumer good;
motivated as it is by utilities that accrue in the future, it is
more akin to investment than to consumption.

Despite the existence of the consumption.versus investment debate since
the emergence of the theory of human capital, Alexander (1976:437) con-
tends that the issue is still far from being resolved.

In view of the two fundamental issues pertaining to the theory
of human capital, a critical caveat must "accompany the analysis of
educétion as an investment. The caveat is that such an analysis

provides a restricted view of education. Therefore, decision making

"pertaining to education should not be based solely on the results of



- central -argument supporting af investment.perspective; as

investment analyses. But the investment perspective provided by the

theory of human capital does not deny that education has objectives and

-benefits other than those which cap’ be expressed in monetary'termé;i:ﬂhéff}f';

summed ﬁﬁ‘by?n~ﬂ v
Psacharopoulos (1973:17), is "that by treating education as a form of
investment we can quantify at least one of its multiple effects."”
THE ANALYTICAL FRAMEWORK PROVIDED BY THL
THLORY OF HUMAN CAPITAL
The theory of human capital provides a particular framework for
the analysis of education. Bowman (1966:103) states: ) "
In an investment orientation to education we are concerned above all
with the relations between the resources utilized to form human
competencies (resource costs of education . . .) and the increments
to productivity that result.
Bowman goes on to state that an investment orientation entails cost-
benefit assessments whether these be from the standpoint of an individ-
ual, a government, or societv as a whole. These cost-benefit &ssess-
ments can take a number of forms; although ultimately each is concerned
with what might be broadly labelled the return on investment. In the

present study four methods were used to measure the return on invest-

ment: (1) the payback period, (2) the net discountedfpresent value, (3)

‘the benefyit/cost ratio, and (4) the internal rate of return. The per-

pectives o both the individual (private) and society (social) were

included in the analysis.

'y
Costs of Education

[

. i
Woodhall. (1970:15) argues that the measurement of the costs of
education for the purposes of cost-benefit analysis involves more than

the calculation of money expenditures. Instead, the measurement must

i
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-'whﬁch"nequire'a<directwou&1éy of

involve the total cost of investment in terms of alternative oppott-

unities'foregone,-either'by_soqiety as a whole-or by the .private in-. .

"dividual. Both social and private costs can be categorized as to those

& e s o e a P o o -

funds :and. those which are.ipdirect in
nature.

Direct costs. The direct costs to students, what can be la-

‘beiléd'ghéjdifeét'ﬁrf&éte‘coéfs;vére the éésieét'tO'identify{ "They

include tuition and other fees, supplies and books (Cohn,, 19?2}7O§~

Stager, 1968:16).

B R Y N
™

U Direct costs are-much higher-from tﬁeroéiél $tand§§imtnt
Woodhall (1572:15) contehds‘that_ghe total resource coét“is the‘réle—
vant cost conqept;from the social stanapoint.‘.Direct social costs
iﬁclﬁdé, és éﬁhn.t19§2;§9> ngengs;Hinsgfgéiigﬁal';osts; mainfénéﬂée=:
‘costs én the physical plant, and subSidieé pro&ided to students. Hailak
(1969:29) refers to the latter gﬁntheIgogtvof‘encograging schpol‘attgnd_
ance. This can take a number of -forms inciﬁéing bursar}gs and special
allowances provided to students.

Indirect costs. There is now general recognition that indirect

costs represent the largest part of the total resource costs at the
post-secondary level. loreover, foregone earnings of students are the
single largest indirect cost. Schultz's (1960:577) pioneering work in
this area revealed that foregone earnings :ECOunted for about 60 per
cen£ of the total resource costs of college education in the 1950's.
Blaug (19?0:49)‘notes that the prgportion would have been 75 per cent if
viewed from the privaté étandpoin .The Government of Canada (1976:11)

has indicated that foregone earnings account for between one half and

two thirds of total resource costs of university education in Canada.

¢
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'"siaI'issué.-'Pépggﬁs (1974:262) points out

—.in his social-cost calculatjions.

Stager (1968:17) observes that whiieﬁthefe_has‘bgen much debate. .
on the principle of including f6regone earniﬁgs within cost calcula-

,fions, there now.is rather general acéeptahce‘of this component. . Yet
A

D

< ~g

thqiappropriaté value'of-earnings.actUally foregdneﬂremaips[ajcpnpféyep~A .

that different ﬁetﬁddoidgiésn o

for calculating the value of foregone éérﬁihgénpfobide“very Aiffeiégtgré;fz'” "

sults. His review of six ma jor approaches revealed both upward and
‘downward biases when-compared to actual time devoted to market-like
activities by students.

Several adjustments are essential in deriving the value of fore-

h gbne eannings{ Woodhall (1970:-16-17) insists that adjustments must be

made'fér‘unemployment rates and for subsidiés received by students.
Stager (}968:100) also includes an adjustment for wages students receive

from.partifime’and~summer employment.. Fiﬁally, there is the matter of

‘ o . » .
< income taxes. While no adjustment needs to be included in social cost.

caiculations, only the.afteritax earningé dre relevant in the case of
private costs;‘ ‘ ' ¥
”Apaft from student foregone earnings, there -are two other in-

direct or opportunity costs which mﬁst be‘considered in social cost
Acalculétiogs. Fipst; as Cohn (1972:94) notes, there ié the value .of tax
exemptibns’tommbdly enjoyed by educational intitutions. Accordingly,
Stager (19@8:14) includes the imputed value of prope%ty tax'z&emptions

Second, there is the imputed value of

depreciatioﬁvand forégone interest on investment in the physical plant.

Woodhall (1972:16) maintains that a simple depreciation schedule is not

’ sufficient; Such‘an approach ignores the fact that the physical plant

is financed at a single point in timé by funds which .could otherwise be

"invested elsewhere to earn interest over a number of years.



JAincluding the interest expense on the physical plant. This dual

~amount” of interest.

Sééé;al approacnes'afe reported in the literatute fnt deriving
the appropriate inputed value for depreciation and interest on the
physicai nlant. Blaug, Layatd'and Woodhall (1969) and Nalla Gounden
(196757have~amortized the value of a building over a period of time'.
There is also. the approach, as suggested by the National Center for

ngher Education Management Systems (NCHEMS) (1977 2.44-2, 45), of using

- an annual use charge on the value of the physical plant and then also

approach was nseq by’Stager (i§68) and'is alsehemployed in the presenl
study. f B “
Three critical issues arise in using the dual approach of an
annual use charge and interest on the physical plant: (1) the life
expectancy of the physical plant; (2) the value of the physical plant,
and (3) the appropriate interest rate to be applied. NCHEMS (1977:2.44)
suggests a life expectanc& of 50 &ears for buildings and 10 years for
equipment. Thus the annual use charge would represent two per cent of
the value of the"phySical plant .and ‘ten per cent of the value of'eqnip—

ment. Stager (1968:15) identifies three approaches which might be used

to establish the value of buildings: original construction cost, cur-

rent market valuatgon, and replacement cost. But he also recognizes the

impracticality.of using anything other than the original construction er
purchase cost. Moreover, he points out that the replacement cost ap-
proach has a limitation in that quality of construction is not constant
over time. The appropfiate interest rate represents another area of
controversy. If social cost eaICUlations are to refleet total resource
costs, the real opportunity cost must be dincluded. NCHEMS's only guid-

ance on the matter is that the rate should reflect‘an~"equitable

’
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In the present study the NCHMES guidelines for the life expect-
ancy of the physical plant were used. The value of the physical plant

was obtained from the original construction costs. The Government of

Saskatchewan's borrowing rate was used as the appropriate interest rate.
g T pPprop

Estimating the Costs of Education

~ Rossi, Freeman and Wright (1979&278) provide several gﬁidelines
Vfor the éstimatién of costs for the purbose of'qost—bgnefit analysis.
They maintain that the first step is to identify»éll theiédst compoheéts.
IQ thg)présgnt study five qostlgomponentsiwere identified: (1) edu-
cational institution costs, (2) foregéne eé;nings of students, (3)
government subsidies to students, (4) student educational costs, and kS)
the;imputed costs of interest on the phyéiéal plant and of property  tax
exemptions. While all of these cost components'were included in the
calculafion of social costs (with the necessary adjustments to‘avoid
dqubie counting), only foregone earnings and student educational cosfs
were included in the private cost calculations.

The next‘step in estimating costs, acgording to Rossi, Freeman
and Wright (I§79;278), is to detail each of the éost components before
1 .

gathering the cost data. The breakdown fbr each cost component in this
study was determined in accordance with the review of literature as
provided in the previous section.

Rossi, Freeman andIWright €1979:278) provide two guidelines for
the édlléction of cbst data. They suggest‘thatvthe relative effort in.

gaﬁhering data for each cost component-should be in proportion to the
weighting of each component in the overall cost. Accordingly, in ‘this

study the greatest efforts were directed towards estimating educational

institution costs and the foregone earnings of students. These authors



also suggest that costs should be calculaged on the basis .of a single
calendar year. This approach was'follbwéd'in tne pfeaent stud§=i
VAithouéh the eatimation of costs has long been a majbf nnndenn
in education, Guy (1971:15) notes a resurgence of interes; in the use of
cost analysis during the 1960's. Moreover, he notes an emphasis on
‘ relating costs to some measure of services p:oduced.. This type of cost
analysis yields data whlch‘are generally referred to as udit costs (e.g.
per student costs). Such analyses stand in contrasg to the conventional
accounting practices which generally record costs by object of -expen-
diture. . )

The'appropriate unit for cdsting is a controversial issue.
Hallak (1969:41) identifies two ways of qnancifying the pfoduction of
education_(l) by reference to nhe number of academic successes (grad-

«

uates), and (2) by reference to the number of students involved. Thus,

the cdntrovera§.largely centers‘nn whether per graduate or per atudent
unit costs should be used. Gonyea (1978:vii) observes that the cost per
student is the most commonly used unlt cost in education; sﬁowever, as
Hallak (1969:41) argues,'only‘ner graduate costs reflect the real costs,
of graduating persons ffom_a particular p%ogram. The volume of econom-
ic wastage from dropouts and repeaters is part of per 'graduate costs.ma
The use of a per ,graduate cost, however, assumes that no benefits accrde
to those persons not completing the program. Woodhall (1972:250) ques-
tions this assumption by arguing that:
While this may be a plausible and convenient assumption with respect
to pupils who leave school before even learning to read or to add
and subtract numbers, it is a.very dubious assumption with respect
to those who leave secondary school or the university before com-

pleting their courses, for they presumably learned somethlng of
value which may improve their earnings.
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The debate surrounding the most appropriate unit for costing has
a-

much relevance for the presént'sthdy.- The health personnel training

v

prbgfams included in this study were tailored for specific occupations
as opposed to providing a general education. Moreover, graduation from
the ﬁrograms was essential to enter the specific occupations. Given
this situation, persons not completing the program would gain little
from their tréiﬁing'and,'consequé;§ly, the per graduaté cost baéis wa s

deemed to be the most appropriate in the social cost calculations.

Benefits of Education

The second major concern arising from the theory'%f human
capital pertéins to the monetéry benefits of education. Bowman (1966:103)
observes, that the primary interest iies in the increments to produc-
utivityithat result'from education. However, a broader discussion of the
benefits of education is appropriafe at this point to ensure that the
restricted nature of an investment analysis is recoghized.

Education can have direct benefits for the recipients of training
in the fdrm of increased garnings. Weisbrod'(l962;162—l69) points out
that education also prévides other direct benefits, including (1) the
option for further educ;tion, (2) increased ability to adjust to changing
job opportunities, and (3) the development of skills which enable indi-
viduals to perform certain tasks for themselves rather than having to
purchase them on the ma;ket. Apart from these three categories of
direct benefits which all have economic aspects, there are numercu$
other benefits that are frequently labelled consumption or.psychic
bénefiﬁs. These involve the intrinsic satisfaction a person obﬁains

from the educatienal process.



Psacharopoulos (1973a:32) identifies three ways in which psychic
benefits might be included in economic analyses of education. First;
an arbitrary estimate might bg/gddéé to the direct earnings streams.

- .

Second, a proportion of thé costs of education might be deleted to
reflect the fact that nof all costs were for investment purpgses.
Third, the results ffoﬁ sucﬁ analyses might be interpreted as .reflecting
direct monetary benefigs alone. Psacharopoulos suggests that the third
method is perhaps the most legitimate. llowever, he emphasizes that the
résults of éhé%nstudies~should be:régarded as underestimating the true

returns to education.

The indirect benefits of education are even more difficult to

P
-

identify a;a, in most cases, the; are virtually impossible to measure.
Indirect benefits represent benefits which are external to the recipient
of training. Both Weisbrod (1962:171-179) and Blaug (1965:243) have
proVided extensivé, though not exhaustive, classifications of suéh
benefits.. These classifications inciude benefits to the educated per-
son's family,. fellow workers, aﬁd community.

Bowen (1977:22) sunmarizes the complexity of identifying and

measuring the benefits of education as follows:

Higher education is concerned with matters of intellect, personality
and'value that simply cannot be rigorously quantified or aggregated
by adding up dollar amounts or computing rates of return. To evalu-
ate the diverse outcomes of American higher education presents
enormous conceptual and methodological difficulties. The outcomes
are numerous, complexly interrelated, often subtle, sometime unin-—
tended, unstable over time, difficult tpl substantiate, sometimes
negative, and judged differently by different observers. Just as
education itself is an art, so also is the evaluation of education.

In view of the complexity of the matter, generally only the most

visible .and measurable benefits of education, increased earnings, have

é,
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been inéluded in.Penefit—cost énalyses to date. The'excluéion of both
psychic and extefnal benefitg has roused intense criticism against tﬁe
resulting~pfivate and, particularly, social .rates of retﬁrn. Vaizey
(1972;73) states that social raté of return calculations are "simély
investment appraisals and as such are not, by themselves, adequate for
decision making in the public education sector.” Raymond and Sesnowitz
(1975:&53) similarly conclﬁﬁ%athat social rates of return arfe not accu-
rate enough by themselves torprovide precise guidance for policy pur -
poses. |
Yet thé inability to.eﬁaluate ali the outcomes of education does

not rule oﬁt the desirabilit? of measuring in those areas where measure-
menthis possible. Bowen (1977:22) lends support to this argument when
he states: ‘

When we are prudent, we arrive at deéisions by acquiring as much

informatign or evidence as possible and then rely on informed judge-

ment-—-a combination ¢f sensitivity, insight, logical inference, and
‘common sense. A -

Furthérmoré, Bowen (1977:24) goes on to fecoénize that "informatioﬂ on
enrolments’, earnings of graduates, test scores, and so on are surely
part of the evidence on which the outcomes of higher education may be
judged." |

The importance of focqsing on economic benefits, even though
‘they report only part of the total‘outcomes of education, is put forth

by Woodhall (1970:12-13) when she states:

Once it is recognized that investment in education does produce
significant economic benefits, the need to analyse the nature and
magnitude of these benefits in relation to costs must also be recog-
nized, even though this concentrat@®s on only part of the total
picture . . . . This does not mean that the social, political and
cultural consequences of education are unimportant, but that cost-
benefit analysis in the present form does not provide an appropriate
means of analyzing these consequences.



Measuring the Monetary Benefits

WOodﬁall (1970:18) aréhes thaﬁ a measure of edﬁcatioﬁ's expected
contribution to future levels of income or‘outp@t is require&(in order
to eValua;e education as an investment. But even this restricted view
of benefits poses measurement problems. The difficulties associated
-with measuring earnings differenﬁials include (1) the earnings data
used, (2) the alpha coefficient, (3) the marginal‘productivity assump-

tion, and (4) the discount rate.

Earnings data. Measuring educé;ion'S‘expected contribution to

future levels %; income involves the estimation‘ofvadditional lifetime
‘ : Ly | o
“earnings or earnings di;?gientials for educated workers. ’TQS?lly, this Y

would require a time*séTies of ta whereby the earnings of educated and
. - N . . ’

non-educated workers (or between levels of education) could be compared.

The lifetime earnings differential would then provide an

estimate of the

<

Woodhall (1970:18) recognizes that because no country has a

increased productivity.

complete set of time-series data, the stgpdérd,wayﬂfﬁ;measuring earnings

- "X"f“

§- 4t provided by

differentials is to use cross—sectional.détaﬂé;

census statistics. There are several criticismsféﬁi s approach be-

I ) t‘p

cause it involves'constructing a lifetime earningsipr&%flg_frop earnings
data at one point in time. Sheehan (1973:50) argues that. the reli~ ‘

dbilitybgf the procedure ié dependent upon the réiat{ve'stability‘of/k\‘
varlables affecting’wage‘levels. However, some research results based
on actual longitudinal cohort data have.been made available recently.
These results provide a basis for the evalﬁation of the‘é;oss~sectional
data approach. Taubman and Wales (1974:125-135) conclude that créss—

sectional data would have been a good approximation of the actual earn-

¥
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ings profiles for the 25 year‘period in their study. Therefore, the use

of croxs-sectional data appears to be a defensible approach.
! kd

‘@ . . p \J‘ -

" However, even cross—sectional data are not universaliy avai

\

able. In the present study, cross—sectional data were not available

~ .

because ‘the specific occupational groups were th_classified separately
! - ¢

~.

- .
in the census data. An alternative method reported in the literature is

v
to use salary scales for groups which are covered by collective bar-

gaining agreements (Dibski, 1970; Wallace, 1970; Psache;ropoulosBr

P

1973a:25). This method was adopted in the present/spﬁd§i

In the construction of age-earnin
. / v’ -
ing one point in time (whether oss—sectional or salary scale data),
. P : ‘
Hollister (1970:64-65) argues that an adjuftment for economic growth

profiles from data reflect-

should be made. (This adjustment is féequently referred to as the
secular growth rate.) Psacharoboufd§~(l973a:3l),notes that the adjust-
ment canlbé/included in tv% ways. First, future earnings can be multi-
pligd'b§ a factor reflecting the economic growth rate. Second, the
growth réte can be considered after the estimated rate of return is
calculatéd by si;ply adding the expected growth rate to the rate of
return. Thé lattef approach was used in the present study in the'inter~
pretation of the intérnal rate of return results. No adjustment for
thé seculatr growth rate was included within the payback period, net
discounted present value, and benefit/costvratio analyses.
Yoo

The appropriate adjustment for secular.growth appeared to be
between two and four per cent per annum. Two other Canadian studies have
. made adjustments in this range (The Systems Research Grdup, 1971'u§eé
2.7 per cent and Holmes, 1974 used 2.1 per cent). More recently, Statis-—

tics Canada (1978d:vii) has reported a 3.5 per cent increase in labour
S .
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productivity in Canada in selected industries over the past 15 years.
Therefore, an upwards adjustment of 3 per cent was used in interbreting
internal rates of return in the present study.

Also, as Stager'(1968:46) notes, several risks and uncertaintied,
muét be taken into account in constructing earniﬁgs profiles. The im-
portant calculable risks are death, hon-participation in the labour
force and unemployment. These factors were taken into account in the
present study thrqugh the inclusion of‘survival rates, labour force,
participation rates and employment rates.

Another probiem area concerning the earnings data pertains to
the number of ﬁours wo?ked. Eckaus (1973:é) démodstrates tﬁa; rates of
return can change substantially when eérnings are standardized on the
basis of hours actually worked. Such an adjustment wés not considered
necessary in the present study since the collective bargaining agree-
me;ts for the occupational groups contained virtually the same numbér of
working hours per week.

Alpha coefficient. A second critical issue which arises in

measuring the earnings differentials pertains to the proportion of the
\

differential which can be attributed to the effects-of education. This
proportion has become known in the literature as the alpha coefficient.

/
The determination of the appropriate alpha coefficient is a

matter which, as of yet, is ndi completely resolved. Blaug (1970:32)
points out that the distribution of earnings in society 1is the outcome
of a complex interaction of numerous factors such as sex, race, ability,

~ family circumstances, community environment, length of schooling, qua-

lity of schooling, size of employing‘firm and occupation of employment.
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An early éttempt to Isolaté the effect of education on earnings was made
by Denison (1962). On the basis of.Qery crude data, he suggested that

60 per cent of earnings differentials could be attributed to education

13

i
alone.

While ruch ef;ort in the 1960's and 1970's has been directed
towards determining the appropriate alpha goefficient, the results have
tended to reveal the complexity of the issue rather than‘provide an
answer. Taubman and.Wales (1974:76), for instance, claim that the
commonly recognized importance.of ability is not gp}irely correct. They
found only mathematical ability had an influence on earnings.

The present state of the art isprather divided on the extent to
which variables, other than education, explain differentials in earn-
ings. Blaug (1976:845) remarks: ’

After ten years of work on earnings functions all we have is a dinm
light at the end of a tunnel:. everyone "has been wrong and everyone
has been right because the problem proved to’be more complicated
than was originally imagined. '
Soﬁe writers (Taubman and Wales, 1975; Griffin, 1976) insist. that rates
of return are largely biased upwards 1f they do not build in specific
controls for ability, socio-economic background and other factors. How-
ever, other writers (Psacharopoulos, 1975; Griliches and lason, 1972)
argue that the effect of education is even greater than many earlier
studies recognized.

In a summary of research on the topic, Psacharopoulos (1975:55)
concludes that the research shows mixed results and no definitive state-
ment can yet be made. But, he argues that the weight of the evidence

suggests the greatest part of the earnings differentials by education

" level is in fact linked to education and that the proportion is well

+
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above the 60 per cent used in many studies to date. However, the link-
. ‘ 1
age, as Blaug (1976:845) points out, may involve a complex interaction
of variables’in which education is a critical mediating variable. An
international review of research by Psacharopoulos (1975:55) concluded
with an overall average of 77 per cert. In other words, as he states,
"regardless 6f the level of education or the ability - plus other
factors distinction, education is responsible for over three—quarters~of

observed earnings differentials.’

Marginal ﬁroductivity. While the theory of human capital is

p%imarily concerned with increments to productivity resulting from
education, the measurement of these increments is typically made by
focusing on earnings differentials. The assumption is that marginal
earnings reflect marginal labour préductivity. Woodhél; (1970:28-29)
rgmarks that some ec;nomists deny this by pointing to rigidities in the
labour market, custon and tradition in wage rate Aetermination, the
power of trade unions, and the influence of administered wage structures
in the public sector. Dibski (1970:72) refers to other types of labour
market imperfections which cast doubt on the marginal productivity .
assumption, including, tﬁe collective power held by some professions or
sectors, overestimation of education required for the job, "conspicuous
consumption” by employing firms, restriction of supply through contfokq
- .

of entry to occupations, and inadequate training capacity.

Several economists, including Blaug (1970:205-212) and Yloodhall
(1970:29), have come té the defense of\the marginal productivity assump—'
tion. While they admit imperfections exist in the labour market, they

argue that complete denial of the marginal assumption is too extreme.

The defense of the assumption lies in the recognition of long term



fofces in the labour market which tend t64bring wages and salaries im-
line with marginal productivity. Biagg and Woodhall insist that thé
denial of such forces implies the régecﬁion of the pricé system in the
economy. Nevertheless, both of these economists stfess that caution
must be taken in interpreting relative wages at any one point in time
since the marginal productivity aséumption may be violated in particular
circumstances..

.The debate surrounding thé marginal assumption has broadened in -
recent years with the many attacks on the basic idea ﬁhat education
enhances productivity. Wolff (1977:260) refers to Gintis's argument that
education is a mechanism of personality transformation which creates
reasonably docile and obedient workers. He also points to ghe argument
by Spence.that education serves as a signalling device to employers in a
market of imperfect information. Finally, Wolff advances his own
hypothesis that schobling performs a sifting function which sorts people
into different occupational slots. | |

Layard and Psacharopoulos (1974:985) point out that the most
severe attack on the idea that education enhances ;roductivity has
arisef in recent years with the so—called."screening hypothesis.”
Broadly stéted, this hypothesis claims that earnings differentials
associated with education do ﬁot reflect increased productivity, but

’

rather the employer's use of education to identify pre-existing dif-

. r
ferences in talents. Taubman and Wales (1974:153), proponents ofithis
hypothesis, claim that employers use education as a screening device to
identify those persons who have the potential to be more productive.

Arrow (1973), Chiswick (1973) and Thurow (1974) suggest that educational

instituytions are simply a filtering device. These authors contend tha

35



the actual training functions of such institutions is minimal because

i

skills are largely developed on the job and also because students possess
B :r.) - .
innate persénality traits and cognitive abitities.

Huch controversy surrounds the screening hypothesis. Taubman

and Wales (1975:97) have tentatively concluded that up to one half of
< :«';"'“", . . -

earnings differentialgﬂ%y level of education is due to screening. This

conclusion has been seriously questioned by others given the complexity

involved in separating the effects of éducation as a screening device

from education's productivity augmenting function as explained by human

capital theory (Sahota, 1978:18; Layard and Psacharopoulos, 1974:995).

However, Blaug (1976:847) argues that the screening hypothesis
is not incompatible with human capital thébry. Welch (1975:65) puts
forth the basic rationale in this regard:

It seems noteworthy that the fundamental notion of human capital, of
foregoing current income on the prospect of increased future earn-
ings, assumes only that the schooling - income association is not
spurious. As such, it is fully consistent with the screening view

° that schools primarily identify pre—existent skills and the view
that market skills are produced in school.

A basic_question regarding marginal productivity is whether the
assumption must be made at all in rate of return calculations.
Psacharopoulos (1973a:26) maintains that for social rate of return calcula-
tions to have any meaning for public investment decisions, the assump-
tion must be made that persons are paid according to their marginal
productivity. But this does not rule out the utility of rate of return
calculations where the assumption is not made. Blaug (1965:238) and
Bowman (1969:651) contend that rate of return analyses can serve the
alternative purpose of providing a test of the market situation. Such

analyses can identify areas where monopolistic restrictions and non-

monetary preferences in jobs appear to exist. The results of such

36
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analyses can provide a signal as to the need to work towards the reform
of the salary determination process in a particular sector.

Discount rate. Woodhall (1970:21) states that a cost-benefit

‘calculation requires age-earnings differentials to be combined into a

single figure representing the total monetary benefit of education over

a lifetime. This figure can then be compared with the cost of education.

While the addition of each year's earnings differential would appear to

¥ )

be the simplest method, such 3 method is .inadequate. Woodhall (1970:21)

puts forth the basic argument in this‘respect:'
The costs of an investment must be incurred in the present in order
to obtain income in the future, and the expectation of receilving
money in the future is worth less, in the present, than a correspon-
ding amount actually received in the present. This is not simply a
case of 'a bird in the hand 1s worth two in the bush', but reflects
the fact that a sum of money received today can be invested at a .
positive rate of interest, so that it will increase steadily and in
time be worth very much more than its present value.

Cost-benefit §a1Culations, therefore, require the discounting of
future flows of income. The basic purpose of these calculations is to
compare the present value of expected future benefits with the costs of
the investment which must be incurred in the present.

While discounted cash flow methods are technically simple, much .
controversy surrounds the choice of the discount fate. Baumol (1970:273)
points out that the dISCOgnt rate chosen may make the difference between
acceptancé or rejection of a pérticular project. VYet, he notes that:

Despite the critical nature of this parameter, in some calculations
it is assigned a value almost cavalierly, with little attempt to

show that the selected figure is not chosen arbitrarily and capri-
ciously.

Several guidelines are provided in the literature for the selec-—
tion of the discount rate. Vaizey (1972:71) maintains that the discount

rate should represent the rate of return on the next best investment



alternative. The identification of this alternative, however, poses
problems. Stéger (1968:61) identifiesithree rates which have received
‘discussion in the literature: (1) the long—germ government bond‘rates,
(2) the rate of return on private business investment, and (3) the
social and private rate of time preference. Psacharopoulos (1973a:80)
observes that the usual practice has been to compare the private rate of
return on investment in education with the "real” borrowing rate in the
economy and to compare the social rate of return to the before—taxAyield
on private corporate capital.

Much controversy exists as to whether rates‘of‘return in the
private sector are the approp;}ate guideline for public projects.
Baumol (1970: 274) argues thag the COrreét discount rate for the evalu-
ation of a government prqject is the percentage r;te of return that the
resourées utilized would otherwise provide in the~private‘sector.
However, Hoimes (1974:24) contests the idea that the yield on private
‘investment should be the guideline for public investment. He claimg
that the socially optimal rate for education cannot be expected to be as
high as for private sector investment. A major reason in this respect
is that while the external benefits of education are important from a
social standpoint, these are not reflected in the=usual measurement of
‘monetary benefits. ' SN ‘

The arguaents advanced by Holmes provides a rationale for using

differing discount rates for the estimation/evaluation of private

versus social monetary returns to education. In addition, the rate of
7
\ /

time preference is different for the individual as compared to society.

The concept of time preference refers to the preference for current as

opposed to future consumption. (The more current consumption is favoured,
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the higher is the rate of time preference.) Stager (1968:62) observes

that the private rate of time preference is genéraily.fhought to be
[ : .

L

‘ o Tl ot . e
higher than the sécial rate. -Holmes (1974:25) prgggggs thg;%pllowing
R B . T~ B 3’"

T

in this regard: » N - W,

., explanation

I

Although pure time preference would influence the individual to 'é ¢

favour current to future consumption thereby reducing savings and

increasing the rate of return on private investment, this factor

is much le%g powerful from the point of view of a society concerned

with the interests of succeeding as well as present generations. Cae

| b
Rossi, Freeman and Wright (1979:271) indicate that because of
the sensitivity of cost-benefit calculations to the discount raze, the
usual practice is to carry out the calculations using several rates.

Accordingly, three discount rates, 5, 10 and lS’%er cent, were used ‘in oo

the present study. (

. A
The choice of the three specific discount rates in this study

'

J ‘ o

wa? made using the various guidelines in the literatung. The 5 per cent
fé?e was justified frnm the social perspective given the arguments noted
previously that the social rate should.be less than the rate on private
investment."Stager (1968:62) notes that the social Eate of time prefer—
ence has been estimated between 5 and 6. p¥ cent. Holmes (1974&25)u
contends that the appropriate "real” discount rate for public investment
in education is 4 pe; cent (where the effects of inflatgnn and secular
;rowth are excluded). The 10 per cent rate reflected the rate on long
term government loans during the period under review (see Appendix B.4
for the borrowing rates for the Government of Saskatchewan). Finally, a

15 per cent rate was used as there appeared to be instances of rates in

this vicinity on private sector investment.

¢
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M



40

Although the three discount rates were used in the analysis,

<

the discussion of findings in this study focuses on the results using

]

the 5 and 10 per cent rates. Moreover, in reaching conclusions the 5
2 .
per cent rate was regarded as the minimum acceptable rate for socilal

monetary returns_and the 10 per cent was regarded as the minimum ac-

ceptable rate for private monetary returns.

Applicability of Cost—-Benefit Analysis
The analytical framework provided by the theory of human capital

focuses attention on the relationship between the costs and benefits of

<

.education. The applicability of cost-benefit analysis in education,

however, is a subjéet of much debate. .
bt 24 DN

. » ' e
Much of the debate is concerned with the limitations of cost-

behefit anaiysis iﬁ dealipg with benefits. As noted earlieg in this
chapQQ§, most aép;icationsbof cost-benefit analysis to date, including

the present study, have been delimited to the direct monetary benefits

of education. Because of this, the applicability of cost-benefit

analysis is largely dependent upon the nature of the study being conducted.
Thére are ;wd features of the present study Qﬁich enhéﬁée the aﬁplica—¢
bility of cost-benefit analysis. First, thg study examined noh—university
post-secondary programs of a technical nature which provide specific
market"skills relative to particular occupations. Carroll and Ihnen
(1967:862) conténd that a larger fraction of the returns to such programs
is measurable through earnings differentials than for university programs.
Second, the focus on é specific cluster of traiﬂing, health personnel
training, strengthens the case for cost-benefit analysis. Woodhall
(1972:254) argues that the exclusion of external bénefits is not crucial

so long as there are no substantial differences in the external benefits
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among the different types of‘progfams being compared. Even Vaizey
(1972:6), a leading opponent of cost-benefit:analysis_in education,
concedes that such analysis is applicable within pafticular sectors when
the purposéggs to compare and contrast activities which ciosely resemble

each other.

Data limitations have also emerged as a major concern relative

Al 7

to cost-benefit analysis. Rothenberg (1575:88) states:
'Regardle;s of its methodological claims,rthe practical usefulness
will be most decisively at the mercy of available data. Very
serious inadequacy of relevant data exists in almost every area
for which cost-benefit analyses have been undertaken.
Nay, Scanlon and Whaley (1973:25) conclude their review of cost-benefit
‘sfudies of'manpéwer training by pointing to the need for improved data
andeor more detailed analyses within program areas. There &¥e two
aspects of the present study which enhanced the’applicability of cost-
benefit analysis in this regafd. Rather than relying on aggregated-cost
data as many ﬁrevious studies have done, a program cost analysis was‘
conducted to obtain educational institution costs. Also, instead of
relying on assump® ...s abcout thz earnings prbfilés df females, an analysis
of the real-w " id latour force.act: “ty patterns of females was conducted
to obtain the earnings data.
1 addition to the particular : :atures of the present study
which e .ance the applicability of cous ~benefithanalysis, there are

<
several general arguments supporting such an analysis. Prest and Turvey

(1965:7 _ put forth four argument~ n their classic review of the
subject. First, they mazintain '! .t cost-benefit analysis "forces those
responsible to quantify co:'. and benefits as far as possible rather

than rest content with vague qualitative judgements or personal hunches.”

\\
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Second, they recognize that cost-benefit analysis has the "valuable by-
product of causing questions to be asked which would otherwise not have
’ 2
been raised.” Third, they contend that "even if cost-benefit analysis
. . ' \ .
cannot give the right answers, it can sometime play the purely negative
role of screening projects a=d .2jecting those answers which are obvi-
ously less promising.” Fina. Prest and Turvey clain that "the case

yio!
L) -
for using cost-benefit analysis is strengthened, not weakened, if its

limitations are openly recognized and indeed emphasized.”
THE THEORY OF HUMAN CAPITAL AND EDUCATIOKRAL PLANNING

The theofy of human capital provides the theoretical basis for
the rate of return approach to educational planning. This appro§ch has
emerged as one of the three major approaches to educational'planning
{Blaug, 1967:262; Rogers and Ruchlin; 1971:224). Some*discﬁssion of the
other. two approaches, the social demand and‘manpower requirement ap-
proaches,'is necessary to assess the utility of the rate of return
approach. _ P

“The demand—for—education‘approach, or ‘the social demand approach
as it is frequently called, attempts to provide school places for every-
one who wants to go to school. This may appear simple, but as Rogers
and Ruchliﬁ (1971:224) point out, numerous pfoblems arise in estimating
demand. In particular, difficulties ariée at ghe post—compulsory levels
of education where a wide variety of factors influence an individual's
decision to further his/her ;gggétion. (Ong such factpr is the monetary

pay-off which provides som§§feason to calculate rates of return.)
|
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Cohn (1972:355) observes that one of the limitations’of the

social demand approach is that it disregards the relationship between
costs and benefits: more specifically, he argues that:

Even if qﬁl nations could "afford” to pay for the type of
educational programs suggested by the social demand approach
it is not necessarily true that it would be wise to 'do so.
Even if it is granted that educational returns are likely to
be high relative to their cost, other worthwhile public
projects—-—such as health activities, conservation, urban renewal,
crime control, etc.-—are competing for the available resources.
Thus, an expansion of the educational system to meet the private
demand may not be in the best interest of society. '

Rogers and Ruchlin (1971:225) contend that the social demand

approach has two major difficulties. The approach does not provide a

set. of priorities to guide resource allocation when.there is insuffi-

cient resources to meet all the demands. Also, the determination of the

actual demand is difficult when education is subsidized because the

e

2 publlc is not directly faced with the true pricebof\education; This has
¢ HE 2

L3

:»the effect of increasing the lerel of demand.

Since the social demand approach is more or lesS]a projection

exercise in which the planner has to make few cﬁﬂices,:thelmajor con-—

Jp“}%m s

troversles in educational planning have centéredﬁaround the manpower
. . % v
requxrements and rate of return approaches. 'Between the two, as

Psacharopoulos (1973h:609) states, "the manpoWer approach has won the

-2

. ?
race in terms of popularfty as being more intuitive and less data

demanding.” Similarly, Blaug (1970: 137) remarks that the manpower
requirements approach represents the leadlng method throughout the ‘world
for integrating educational and economic planning.

The basic goal of the manpower requirements approach, according

to Rogers and Ruchlin (1971:226), is to determine how many people

(R
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possessing each skill. level will béxneedéd at some future da;e. The
educational system is then geared ;o'producé the required number of in-
dividuals withvthe ﬁecessary skilis. ﬁlaug (1970:141) remarks that the
fundamental axiom of fhe‘ma;;ower requirements approach is that highly
qualified manpower-constitutes a bottleneck to economic- gfowth, that is,
any shortfall of such manpower will afféct.the productive process’ and

thereby impede growth. A discussion of the manpower requifements is -
particularly relevant to the'present study since much ?f the é&ucational
planning in Canada with respect to health persdnnelAhaé’relied_heavily
on this approéch;
N : Dgspite its poéulgpity,athe manpower requirements approach has
. been sefiously,questionedp~“fwo criticisms of the manpdwer reqﬁirements

approach are particularly noteworthy. One criticism, a$ Anderson and

Bl

Bowman (1967:368) observe, -is that the approach pays no attéﬁtion to the
éosts of human resource formation gfkfo?the relationship between these
costs and the benefits received. iﬁsteéd, the manpower requiremen’ts
apprqach'views the important‘goél as being the production of a certain
nu?ber of'people with particular skills at any cost (Psacharopoulos,
1973b:614). Blaug (1965:259) is very critical of the approach on this

/7/ point when he states that "by its failureoto pay any attention to money
costs and earningé, manpower planning stands condemned as a brand of
téchnological determinism.”

The other majqr criticism of the manpower requirements approach
vis(that'it‘ignorésréubstitution possibilities between different categories
of manpowef (Anderson:and Bowman, 1967:366). ﬁowever, Moser (1973:ix)
and Psacharopoulosf(1973b:621) point out that there is a high deg;ge of

substitution between different types of educated labour in'the real
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wofid. This leads Psacharopoulos (1973b:610) to assert "that tﬁe popular
manpower requirements'approach is based on shaky theoreticél foundations
and that in educational planning relatively more weight should be given
to the cost-benefit approach.” |
' The rate §f return approach, examines the relationsh{b_between
monetary costs and monetary benefits. The guiding principle of this
approéch,Aaccording to Rogers and Ruchlin (1971:228), is that programs
giving the highest returﬁs should be increased relative to other prograns
(assuming that the programs with the highest returns yield returns which
Care higher than on aiternative'investments in the economy). Psacharopoulos
(1973b:623) argues that a rate of return approach 1s generally more
justified‘tban the manpower requirements approach in view of the gvi#ence

f

on substitution possibilities. -

J L

However, caution must be expressed regarding the use of the rate
of return approach in educatiecnal planning. Given the restricted defi-
nition of costs and benefits, rnte of return analyses need to be supple-
mented with other indicators in educational planning. Accordingly,
Bowman (1969:652) argues "that conventional benefit-cost analysis is an
indispensable but insufficient tool for educational planning.”

The emerging thrust in educational planning appears to lie in a
synthesis of the various approaches. Blaug (1967:278) states that:

nge 6f the three conflicting approaches to educational planning
has any logical priority over the others. Faced with an un-
certain future, educational planning must diversify its portfolio
of methods and techniques. -

Blaug (1967:286) suggests a synthesis of the three approaches whereby

manpower forecasts are made initially on a short-term basis. Concurrently



social demand

projections are made. Finally, the rate of return approach

)

is used to examine relationship between earnings and education. The

importance of

By making
continual
power and
education

this latter step is summarized by Blaug when he states:

such calculations on a year-to-year basis we keep a
check on labour markets for highly qualified man-
gradually develop insights into the ways in which
interacts with econofiic growth. '

The growing pressures for Increased efficiency in public expendi-

tures provides’ added support for the use of rate of return .analysis in

educational planning. Haveman (1971:7) observes that a basic theme

running throughout public expenditure analysis is economic efficiency.

Yoreover, the

need to improve the efficiency of educational systems has

been emphasized by the Economic Council of Canada (1971:222). Holmes

(1974:29) comments on the Canadian situation as follows:

None of this should be taken to mean that ‘economic considerations
are the only, or even the most important factors in the evaluation
of  educational programs. Priorities in the expenditure of public
funds may very properly be assigned primarily on non-economic
grounds, but economic considerations remain important, par-
ticularly now that the financing of our educational system takes
such a large share of the taxpayers' dollar. '

Since

numerous studies have estimated rates of return on educational investment.

EMPIRICAL RESULTS AND RESEARCH NEEDS

the emergence of the theory of human capital in the 1960's,

Blaug (1976:840) observes that “calculations of the rates 6f return to

investment in formal schooling have proved to be the bread-and-butter of

i

the human capital research program . . . .

This section provides a sclected review of the empirical results

and of reseagch needs identified in the literature.
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Empirical Results

In hlr review of‘resgfrch Douglass (i970:365—369) identifies
"three periods of scholarly acﬁivity, eaéh differing in terms of the
questions being asked and in the sophigtication of the research design.
During the earliest period, 1956 to 1965, privafe rates of return in the
vicinity of 12 to 15 per_ceﬁt were found for ﬁigher education in the
United States. Douglass contends that these .results tended to overstate
the effec;s of education on earnings because of weaknesses in resgarch
desigh.and data sdurces._ |

I1. the middle period, 1966‘to 1972, the scope of interest widened,
data sources improved, and the first disaggregations.by r=ce. sex and
region were derivéd.‘ Douglass notes that private rates of return to
four years of college in the UnitedﬂStates ranged between 9.6 per cent
(Hanoch, 1965) to {;.6 per cent (Hines, Tweeten and Redfern, 1970).>~The
general conclusion duriﬁé'this period was that education was an at-
tractive investment. MHines, Tweeten and Redfern (1970:318) suggested
that schooling was an attractive investment across all schooling levels
and for all race-sex groups.

Douglass (1977:368-371) notes that the most recent empirical
work, 1973°to the present, has broadened, further in terms of research
interests. Some of the major thrusts include studies aimed at (1)
sorting out the influence of education from other variables that affect
earnings, (2) ascertaining the relationghip of human capital formation
through schooling with hhman capital for;ation in pre-school and post-
school years, and (Bj'further disaggregation by occupatiopal group. The

present study fits into this latter research thrust.”
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In his review of 53 rate of return studies in 32 countries,
‘Psacharopoulos (1973a:61-73) makes several important observations. He
notes that rates of return tend to decline as the level of education

')\
rises. Generally, the highest rates of return are to primary education
¢ ‘ -
and the lowest are to graduate level university education. Also, private
rates of return are generally higher than social rates of return. This
; .

is not surprising given the extent of public subsidization of education
2

in most countries. Furthermore, rates of return tend to be higher for

males than for féhales. Finally, a wide range in rates of returns

exlists among occupations. {
: #

ihe results of six studies are summarized in Table 1. All of
thesevstudies are relevant to the presént study in that they provide
rates of return on post—secondary education. Howevef, none of these
studies provides a direct comparison for ‘the present study. These
studies dealt either with broad categofies of post-secondary education
or with different ocqupational groups than those contained in the présent
study. The litefature review revealed very few Canadian studies.

‘ .

Moreover, only Stager's study appears to have examined . on-university

" post-secondary programs. But even Stager's study does not'provide a

direct comparison since nursing was the only identified health personhel N
training jand these programs were in hospital based schools. (Students
in those schools received income in exchange for services rendered as
part of their training.) The overall conclusion from the review of.
empirical work is that there is a dearth of research in Canada on rates
of réturn for non-university post-secondary education and for .non-

university health personnel training in particular. Therefore, the
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< Table 1 D

‘Rates of Return from Selected Studies

’ " Findings
Country
Researcher Data Social Private
Year of Study Base Sex Type of Educatfon ROR ROR
~

United Statres

- 1. Hines, Tweeten agd 1959 Hales
Redfern (1970) National -
Females
2. Raymond & Seanowitzb 1970 Males
{1975) National "
Canada
3. Podoluk (1965) 1961 Males
National
4. Stager (1968)¢ - 1961 Males
Ontario Females
5. ‘Systems Résearﬁh Females
Group (1971)
6. Holmes (1974)° 1967  Hales
National

Post-Secondary (2-3 yrs.) 8.3
Post-Secondary €4 vrs.) 9.7
Post-Secondary (2-3 yrs.) 2.3
Post-Secondary (4 yrs.) 4,2

Post-Secondary (1-2 yrs.) 13.3
Post-Secondary (3 yrs.) 10.6
Post~Secondary (4 yrs.) 14.3
Post-Secondary (4 yrs.) 14.0
Institutes of Technology 7.6
Nursing Schools 3.3
Nursing 1.8
! . .
Post-Secondary (4 yrs.) 8.0

12,12
13.6
9,9

14.6
11.9
16.7

Note. N/A denotes not available.
i

2No secular growth or alpha coefficient adjustment.

bA 3.5 per cent secular growth rate adjustment and an alpha

SNo secular growth rate udjustﬁen: and an alpha coefficlent of 67 per cent.

d

€A 2.5 per cent secular growth rate adjustment and an alpha

A 2.7 per cent secular growth rate adjustment and an alpha

coefficient of 75 per cent.

coefficient of 80 per cent.

coefficient of 100 per cent.
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‘results in Table 1 provide only a general context for the interpretation

of rates of return in the present study. Reference to this table is

made in Chapter 9 in the discussign of con&lusions.

Research Needs

A wide variety of research needs are identified in the literature.
. l
The present study focused on four «<search needs as discussed below.

Returns by occupations and fields of study. Psacharopoulos

(1975:176) observes that much of what we know gbout the returns to
education is based- on highly aggregated studies particularlzrby 1
éducation. The evidence, he suggests, is very scanty on the feturns to
education within'leyels disaggregated by subject. As an example, he
singles out returns by fields of study in highe;.education as:an area
where gaps éxist.

In his revie@ of research needs, Nollen (1975:56) identifies the
need for further disaggregated studies by type of étﬁdent and by type of
formal education. Also, Nollen argues that "in a time of increasing
concern over the vocational felevahde of education, more detailed results
are needed on the rate of return to occupations.” This, he suggests, is
"important for manpower policy since it bégins to get at the returns to
particular skills.” Comm;hting on tﬁe‘Canadian.situation, Hglmes (1974:
29) suggests that future studies should seek greater detail by educa;i
tional level and that additional information oﬁ technical education is
re&uired.

bisaggrégated approaches such as those by occupation or field of
study are important from a theoretical standpoint in tha; they serve to
iilustr;té more'clearly_;he relationship between education and earnings.

-~

Eckaus (1973:51) suggests that the influences of education on earnings
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are complex and "cannot be caught by calculations for all members of the
labour force at each level of education.” Eckaus (1973:53) goes on to

argue that there is not only one rate of return at each level, but

e

rather there are many. He al7é observes:

This idea that there hre many different markets for different
kinds and levels of education has not previously penetrated deeply
into the rate—of-return prroach to the economics of education.

In education, as in other fields, however, policy-making is
fortunately' ahead of formal economic analysis. When the need
for a redress in demand or supply in a particular field has
appeared particularly /pressing, it has often been the object of
a particular policy./ Unfortunately, the dqta and analysis
necessary for satisﬁéctory policy-making remains incomplete.

The présent’ study should make a contribution to the empirical

literature as it focused on 12 non-university health personnel training
( Kw

) £
e

programs. - In that these training programs ére largely tailored to

specific occupations, the study also serves to providi/?ates of return

by occupation.

Improved cost data. The need for improved cost data ha; been
identified in the 1ite;ature. Hansen and Weisbrod (1969:80) insist that
more precise and current estimates of capital and iﬂstructional costs
are essential ih gaining a better understanding of the total costs of

education. Douglass (1977:377) maintains that the.inadequacy of data
concerning educational costs is one of underlying problems with social
rates of return. This research need has been identified because several
rate of return studies héve used cbst data obtained from highly aggregated
statistics.

Schultz (i967:300) argues that the work to measure costs has

fallen behind the estimation of earnings, but both are vital to rate of
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return studies. He contends that researchers have ignored many factors

that influence the cost of education. More specifically, Schultz states:

I am not so much troubled by our national (aggregate) costs

estimates as 1 am about the way these national estimates are

then allocated to various subgroups by regfon and race without

taking account either of the large differences in cost arising

from the differences in the regional mix of low-cost community .

colleges and high-cost private colleges or of the differences

in earnings of students attending school, between both regions

and types of communities in the same region.

The present study, included a program cost ‘analysis as part of.
the research design. The cost analysis was a deliberate attempt to
obtain better cost data than has been relied on in many-previous studies.

Monitor rates of return over time. Nollen (1975:56) sStates that

there is a pressing need to continue to monitor rates of reFurn‘in the
1970's. He points to the decline in the "realf annual income of college
graduates in the 1970's and to the ever-rising tuition costs/as having
the poténtial effect of lowering rates of return in the future..

Much degate currgntly e%ists as to the trends in rates of return.
Freeman and Hollomon (1975:25) contend that there has already been a
‘substantial decline in the United States. They cite one set;of_estimates
which shéw the rate of return on college education to have fallen from
12 to B8 per cent in the period between 1969 and 1974. However, Witmer
(1970:60) challenges these findings by arguing that the rate.of return
ha; not yet declined. Although Witmer does concede that raées may .
decline over the next 25 years, he claims they will recover again by the

year 2000.
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Holmes (1974:29) maintains that "additional and continuing work”

is needed on rates of return in Canada. While much the same debate can
be expected in Canada, relatively little data exists on the rate of
return on educational investment in this country.~ Moreover, he argues
that:

Regular measurement of the economic returns tf edfication is
important, not only because a large amount of pubN)money is
involved, but also because the returns are changing as rapidly
as changes fn the amount and kind of education acquired by the
Canadian working force.

The present study should serve to provide baseline data as it
presents returns on investment for occupational training areas not
previously examined in Canada. The choice of a three year time frame .
should serve to strengthen the base since it guards against establishing

baseline data from a single atypical year.

Returns to females. Rate of return studies have largely been

confined to males. Schultz (1970:303) rémarks that if "one were to
judge from the work being done, the conclusion would b& that humaﬁ
capital is the unique property of the male population.” Furthermore, he
states: : -

If it is true that investment in human beings 1s only for males,
we would do well to drop the term “human capital” and replace it
with "male capital.” It would serve notice that human capital-is
sex specific! Despite all of the schooling of females and other
expenditures on them, they appear to be of no account in the
trerounting of human capital. If females are capital-free, in
view of all that is spent on them, we are in real trouble
ana_vytically, unless we can show that it is purely for current
orsumption. -

Woodhall (1973:9) adds support to Schultz's observation when she
remarks:

The literature on investment in education gives the impression
that women's education is either a form of consumption, or an
unprofitable form of investment given the likelihood that a woman’
may leave the labour force after marriage, or may work short hours
in a low-paying occupation. N



Several comments about the returns to females were included in
Becker's classic study (1964) of human capital even tﬁough‘women wére
excluded from the study. Becker (1975:178) contended that while income

differentials are much smaller for females as compared to male college

,
. N

graduates, the rate of return may not be lower. As an explanation he

noted "direct costs are somewhat lower and opportunity costs atre much

Y

lower for women." Nevertheless, Becker adopted the attitude taken by

., " S . .
many economists t¥ date when he stated "women spend less time in the
~
labour force than nmen and, therefore, have less incentive to invest in

market skills.”
Given the rising female labour force participation rates, trad-

itional notions about the returns to female education are becoming in-

cfeasingly questionable. ﬁoreover, Woodhall (1973:11) cites empirical
results from around the world which suggest that education may indeed be
a good investment for females. These studies demonstrdte that an im-
portant factor, apart from lowér foregone earnings during training, is

the tendency for female labour force participation rates to increase

v

with higher levels of education. Leibowitz (15»5:172) notes that the
same association has been foupd in studies in the United States. Woodhall
(1973:18) comments on the association between education level and female

labour force participation rates as follows:
There is evidence from many countries that the more highly educated
a woman, the more likely she is to work, and in particular, to
return to work after marriage or child rearing. . . .
Education influences a woman's willingness to work by increasing
her earnings capacity; and by increasing access to more enjoyable
jobs.

54
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The present study provides an examination of the returns to
females in non-university health personnel training programs. - The
analysis of earnings was based on the most recent labour force par-

ticipation rates for females in Canada.

SUMMARY OF CHAPTER 2

©

This chapter has presented the analytical framework for the

'

study and a review of related literature. The theory of humaﬁ’capital
. ' X
pr;vided the analytical framework for the study. The essence of this
theofy ié that persons use resources to improve themselves for the:sake
of.fut;re returns.

The analytical framework provided by the theory of human capital
focuses attention on the cosﬁs‘of education, amd on the increments to
productivity that result from edudation.‘ From the individual or private
standpoint the costs include the amount of foregone earnings and direct
educational ‘costs. C?;is from the social standpoint are much higher as
pﬁblic subsidies'to'educétion must be-included. Increments to produc-—
tivity are estimated by focusing on earnings differentials associated
with educat}on. Such an analysis pfovides a restricted biew of benefits
és neither the psychic Eenefits to the individual nor ‘the éxternal
benefits are considered. Nevertheless, the analysis provides a measure
of at least one of the multiple effects of education.

The theory of human capital provides tﬁeoretical basis for thé
rate of return approach to educational planning. . While the social

demand and, particularly, the manpower requirements approach are more

popular approaches, only the rate of return approach provides an analysis

i



of the relationship between the monetary costs and benefits pf education
The' emerging Lhrust 3§\f0r a synthesis of thg}three approaches,in edﬁ—‘
cational planning{ ( ‘

Since the emergence of the theory of human capital in the 1960's,
numerous studies have examined rates of return on educational investment.
The emphasis for research has changed from the highly aggregated studies
of the’l960's'to moré complex and disaggregated studies in the 1970's.
The present study focused on four researgh needs-identifiéd in the
literature, namely, the neeé to: (1) estimate returns by‘pécupatiqnal
group and field of study, (2) oBtain improved cost data for fate of

return studies, (3) monitor rates. of return over time, and (4) estimate

the returns to educational investment for females.
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Chapter 3
THE METHODOLOGY FORlESTIMATING COSTS

The analyticai framework provided by the theory of hﬁman capital
focuses attention on the relationship bé&ween the costs of training, or
the magnitude of investment, and the earnings differentials asso%iated
with training. This chapter describes the costingvmethodo}ogy used in
the study. Thé following chapter presents the methodolégy_fdf the

, .

estimation of earnings differentials and for the measurement of monetary

returns on investment.
OVERVIEW OF THE COSTING METHODOLOGY

The Costing Approach

At the outset, there is a need to recognize that numerous
apprdaches to costin_ exist. Moreover, the National Center for Higher
Education Management Systems (NCHEMS) (1977:4.5,1) states:

The determination of cost information is a process of approxi-
mation, and requires the individual performing cost determinations
to exercise judgement based on circumstances relevant to the -
purposes for which cost information 1is collected. Different cost
results occur even when equally valid alternative approaches are

N . *
used. _ £

Since the total resource costs are relevant in the estimation of

social costs, a full cost approach was appropriate for this study.
NCHEMS (1977: 4-8) defines full costing as "the accumulation of all
direct and indirect costs attributed to units of service.” Such an

approach enables the user not only to examine the total costs, but also

to analyze the direct and jndirect components of this total.
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An important feature of cost analysis is the identification of
costs 1In terms of particular units of service provided. NCHEMS (1977:3)
observes that the primary difference between cost accounting and fi-

nancial accounting is that "the former involves obtaining unit cost of

information and the latter involves obtaining costs primar&ly by organi— ;

zational unit or function.” In the present study costs wefe determined |
on ééth per.student and per graduate bases. The rationale for including
'é per graduate cost, as noted in the review of literature, is,particu-
larly relevant in the case of the training prograﬁs examined in this
study. The health personnel train?ng programs are largely tai}ored.for'
particular occupations and;graduation frém the trainingbprogréms is
necessary for entry to the respéétiye occupations.

Although_this study was concerned witﬂxsbciél costs and their
distribution in terms of cost c0mponen£s,'costg were also determined
 from the standpoini of the individual. 1In estimating private costs,
three types of studéﬁts were considered; namely, sélf~supporting étudénts,

bursary recipiénts, and allowance recipients.

Particular Features of the Costing Approach
Time period. While_the cost data and/or appropriate indexes for
each cost component were available on an annual basis, the exact re-

v

porting year for the data differed in some cases. Rather than adjust
each set of data, the 1974, 1975 and 1976 calendar years were_ chosen as
the _uidelines for the collection of data. The reporting year most

-
comparable to .those calendar years was then accepted in the case of each

data source.
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The training years involved were 1974-75, 1975-76 and 1976-77.
The chdfice of the first calendar &ear (e.g. 1974 in the caSe\Of 1974-75)
was made largely because educational institution costs, as recorded on
tﬁe basis of the go;érnment's fiscal year, more accurately reflected the
first rather thgn the second -calendar year. The government's fiscal
year runs from April 1 to March 3l.

The intent of the study was ﬁo provide costs and earnings for
each of.the three years. ~ Since no standardization was used, différences
in'cééts and earnings.between the years include the effects of inflation.
This did not pose a pfoblem since the cbsts aﬁa eérhings for each year
reflected the same dollar values and the main objective of the étué& was
to examine the relationship bet&een these variables at three points in
time.’ N

‘Enrolment basis. Eisner (1978: 34-37) obéerves that "the calcul-

ation of student enrolments, while seeming to be a simple procedure, is

[

a most difficult and complex task." Moreover, as Eisner goes on to
point out, the manner )in which students are counted can dramatically

affect the values in the "bottom line" of cost calculations. Because of

Y

the critical nature of the enrolment countan procedures, he argues that

L& i o ..
the adoptioh of a comsistent methodology is important, particularly in

studies gwhere different .programs or‘schools are.to be compared.

The enrolment Statistics used in the present study reflected the

initial or starting enrolment in programs: These enrolments are presented

S

in Appendix D, Tables 46 and 47.

]
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Costing two year programs. The costs of two year programs were

determined by obtaining the total prbgram costs in a single year. This
total included the costs for both year one and year two of theiprogram.
An alternative approach would have been to follow each group of students

and thereby obtain year one costs from one training year and. year two

. . .

costs from the succeeding training year. This approach was mnot used
because cost data by year of program were not available for all two
year programs. Also, the approach would have introduced inflationary

cost increases.

Number of graduates. For one year programs, the number of

graduates from each program in each‘year was readily evident. However,
in the case of the two year programs, diff;culties arose.

The costing of two year programs was done using the combined
year one and year two enrolment in each training year. Under such an
approach, the use of the actual number of graduates in a particular
training year would have been misleading as only year two students cou;d)
possibly éraduate. To ensure a meaningful relationship between per
student and per graduate costs,.the number .7 graduates had to correspond
_to the enrolment base. Consequently, an en;olment flow approach was
-used .to derive thé appropriate number of graduates in each year. The
appropriate number of graduates was derived by taking the actual number
qf graduates from the year'twojenrolmeﬁt in a, given training year and
then -adding to that the number.bf first year stgdenté who evéntually
went on to graduate onF year hence. In doing this, however, the graduate

and enrolment’figures were matched only in terms of the time dimension,

not on an individual basis. Therefore, the actual number of graduates

~



in 1976 corresponded to first year enrolment in 1974~75 because that is
when the graduates would have normally entered the program. The number
of graduates and the corresponding initial enrolment in the two year

programs is shown in "Appendix D, Table 46.

Cost components. The five cost components included in this

§

" study were (1) educational institution costs, (2) foregone earnings of

A

students, (3) government subsidies to students, (4) student educational

costs, and (5) the imputed costs of interest on physical-plant and of

: : - -» , .
property tax exemptions. Each of these cost components is described

separately in the following sections of this chapter.
EDUCATIONAL INSTITUTION COSTS

The application of a full costing approach in determining edu-

cational institution costs was made using NCHEMS's Procedures for

Determining Historical Full Costs (1977) as a guide. These procedures

were designed‘to promote standard definitions and procedures for col-
lecting cost information in higher education.

While the training years fgf most programs under review ran from
September to late June, cost da;a were aQailable'only on the basis of
the gove;nment'; fiscal year, namely April 1 to March.3l. In keeping

with the budgeting practices for the programs, the 1974-75 fiscal year

data were used for the 1974-75 training year.

As noted earlier, the Kelseyvand Wascana Ing&itutes are provincial

government institutions adminﬁftered by the Department of Continuing

[l

Education. However, other government departments also have some specific

responsiblities; the most important being the Department of Governmentv

. Services whicﬁ,haszfesponsibility for the physical plant.

’o
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Educational institution costs were defined as the costs of oper=
ating the health ﬁérsonnel training, programs. These consisted of four
sub—components: (1) direct instructional costs, (2) indirect instruction-
al costs at the Institutes, (3) physical plant costs, and (4) central

department costs.

-

Direct Instructional Costs

Definition. Direct instructional costs comprised specific
objects of expenditure which were incurred by each training program.
Seven of the 12 programs were identifiable cost'centerﬁlwithin the

overmnment.'s accounting system (in the terminolcgy®®% the accountin
g g ‘ EIFQL. e a8 g

LR e e
w 43 4. \\ .

system, these programs were separate‘éub—subvoté~ . The other five
programs were those offered at<£he health sciences division of Wascana
Institute where the division itself Qaé the sub-subvote or cost center.
N ’ .
Therefore, a supplementary set of procedure; was necessary to break down
the division expenditures on a pfogfgm basis. {

Thé;specific objects of expenditure constituting direct in-
structional costs were (1) salaries and wages, (2) contractual serviceé
(e.g. stéff travel and sustenance, publicity, and professiénal‘fees),
(3) ma;erials and supplieé, and (4) othef miscéllaneoué obligations such
as sales ta; on supplies. Tﬁese objects w:zre readily identifiable in
codes 1 to 4 of. the govérnment's accounting system.

An annual use charge on program specific equipment was subsumed

.

in direc£ instructional cost. Following the,guideiine provided by
NCHEMS (1977:2.45), the charge was Qﬁiculated assumidg the life of the
equipment was 10 years. - In the depreciation schedules maintained by the

instituteé; a distinction is made between "capital” and "non-capitdl”
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equipment; the former being over $25 and the latter being less than
that amount. Therefore, only the "capital” component was considered in
.deriving the annual use charge on equipment. .The items bgiow'$25 Weré
qo?nted in the year of purchase at their Fotal value. (Se. Appendix J,
'Tagle 61 for annual use charges for program specific equipment.) While
the annual use charge on prbgram specific equipment could have beeh
treated as a separate cost sub-component, this was not watranted given
its relativély low impact on educational institutiop costé.

The one other 'item included within the definition of direct
”instructiqnal tost was the employer contribution for employee fringe
benefit plans; namely, Canada Pension Plan, Group Life Inéurance,
Unemployment Insurance ahd Superannuatioﬁ. Again, this is aﬁ itenm whiéh
NCHEMS (1977:2.'16) has identified as being essential in programAcosting.

>

The iﬁclusion.of‘this,item posed prbblems in this study‘as several
governméﬁt,agencies, other than the Repartment of antinuing Education, .
actually pay the employer contribution for all government employees,
including Institute staff.\'The Depaftment of Finance pays the contrib-
ution for Canada Pensidn and Unemployment Insurance. The employer
contribution for Group Life Insurance and Superannuation are'covered by
the Public Service Commission and tﬁe\Public Service Superannuation
Board, respectively. Since the employer contributions are paid for all
\goyernmept:employees, it was not possibie to single out Institute staff.
Therefore, aﬁ estimate for employer contribut;ons WS made using ‘the

v

practice followed in provincial claims to the federal govermment under

the Adult Occupational Training Act where total salary and wages were

increased by 8.5 per cent.

¥
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Sources of data. Th¢ three sources of data used in estimating
direct instructional costs were (1) the Detail Expenditure Estimates of

the Department of Continuing Education, (2) the claims under the Adult

Occupational Training Act, and (3) the cepital equipment inventories
maintained by the Institutes. - N

Tﬁe Detail ExpenditurelEstimétes of the Department.of Continuing
Education provided both‘estimates for the coming year and the actual
expenditure for past years. Only the actuak?expenditure nata were used
in ﬁhis study. The SOufce provided a breakdeéﬁ of expenditure by code
on a sub—subvote level.

Claims prepared under the Adult Occupational Tré&nfng Act were

used in the case of the sexeﬁ one year programs. While‘these elaims
used the same expenditure data as in the source noted above, the 8.5
per cent upwardé adjustment for fringe benefitslwas already included.
These claims were available for enly the one year programs beeause_only

these programs were eligible for suppdrf under the Adult OccupaﬁionaL

Training Act.

v

The capital equipment inventories maintained by the Institutes
- .
were used to derive the annual use charge on equipment.

Health sciences division, Wascana. A supplementary set of pro-
= .

cedures was necessary to estimate program costs at this division bdcaus

N

the division, not specific programs, was the established cost: center.
[ v . ~ !
Thls ar%?pgement was due to the existence of\\\core currlculumxfor

several pr@g ms. ) .

R ¥

The div1glpn operated five of the programs included 1A thlS

o4

study: diploma nursing, psychiatric nursing, health record adminiwtratofr,

s

nursing assistant, and operating room nursing.

& \

) A
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A closer investigatioh of the instructional programs at the
. ) . . :

division revealed the 5ollowing:

(1) A common/zore year was used primarily for first year diploma
nursing, first year psychiatric nursing, and the nursing assistant

program.'

(2}, Year one of the health record administrator program had
/ Al

;jonly a limited association with the core year in that two subject areas

(social sciences and biologial sciences) were shared-
(3) The second year of each two year program operated independ-

ently in terms of§ instructional staffing.

Za =

(4) The operating room nursing program was not involved in the
sharing of instructional staff with other programs.

(5) The staffing configuration for‘the division had remained

\
!

virtually unchan §a<hming the period covered by°this study.
(6) Eight of the 18 course credit hours provided in year two of
the health record administrator program were provided by‘the University

of Reg¥na.

~

Therefore, four steps were rﬁessary to estimate program costs
for programs in the health sciences division.
¥
7 First, the salary costs of the entire division for 1976-77 were
., ¥

distributed among five instructional areas. The percentage breakdown

/wags as follows: o
.g,C;re Year - ) | 52.39%
Diploma nursing,\year two ‘ 23.91%
P;ychiatrié nursjng, year two 14,477
- Health recofd technology ’ 4.75%
Operatiné room nursing and ' 0

» techniques 4.48%
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This distribution was derived using the actual assignment of teaching

and/or supervisory duties for individuals. In effect, the teaching
. : \

~

andd/or supervisory load for the entire staff was reviewed. 'The salary ™

~

4

for each individgal was then attributéd to one of the above instructionalc’/)\\v;\
areas or prorated among areas. - (0f the 83 staff members, however, only

17 had responsibilities in mofé thanIOne,bf the above instructional

areas.) In view of the stability in the staffing configuratioh, the

same percentage breakdown of salary costs was also used for the 1974-75

and 1975-76 training years.

Second, .the other‘direct instructional costs (contr;ctual
services, materials and supplies, miscellqneous obligations, non-capital
equipment, and the annual use charge on equipment) wére allocated to the
five instructional areas on the basis of student training day’propor—
tions. While the accuracy of this approach may be questioned since it
assumes an equivalent cost per student, the impacﬁ of any distortion on
tﬂe resulting program éosts wouid be minimal. The non-salary costs
represented a relatively sméll part of direct instructional costs; in
19%%—77, thesé costs accoﬁnted for;12 per cent of direct instructional

i t
COS 5.

'Withvthe combletion of the above, the direct instructional costs
for bé#h the Sealth record administrator and the oéerating room nursing
progr: wgre detivasle; In the case of the health record/administrator
program, the direct instructional costs by themsélves were misleading as

- to .
the University of Regina providéd two ?ourses for these students.
However, the costs for these courses were included in the total educe-

tional institution costs as will be discussed later.‘Q Also, beginning in «

1976-77, a health record technician option was offered. Theréfore,.for
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)

that year it was necessary to prorate'direct instructionalvcosts between
the health administrator year one progréﬁ and the health record technician
option. The respective proportions of total student training days were
used to prorate costs.

In the case of the operating room nursing program, direct ih—

-

structional costs Were obtained by taking one half of the direct instruc-

-
A

tional costs for the operating room nursing and technigues instructional
area. Only one half of the cost was used as two programs were operated
under the operating [room nursing and teéhnidues instructional area
(operating room nursing™and operating rogm technician). Since each
‘program was identical in length (one semeste®™ and operated with the
same staff complement, the cost of operating room nursing aldne was one
half the total direct instructional costs.

Third, the total i}rect instructional costs for the core year
were distfibuted among diploﬁa nuréing year one, psychiatric nursing
year one fnd the nursing assi§taﬁt program. This distribution waé made
using each program's share ofvtot;l student training days. The implicit
assumption of an equivalent %ost per studeht was realistic givep the
fact that all studenté'§?e in a commoh‘year. With the completion of

' PR .
.this task; the direct‘insgfuctional costs for the nursing assistant
program weré derivabie.

Fourth, the direct imstructional costs of diploma nursing and
p

‘psychiatric nursing were derived by adding together the year one and

year two costs.



-
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Dental division, Wascana. While both the dental nursing and

s

dental assistant programs were identifiable cost centers at this division,
-a closer investigation revealed that part of the total salary costs
chérged to the dental nursing'progxem were attributable to the dental
assistant programs (approxima;ely 4'per cent in 1975-76 and jJ.7 per cent
in 1976-77). Accordingly, these adjustments were made in the estimation
of direct instructional costs for the two programs. Also, the annual

use charge on equipment had to be shared. Since the dental nursing
p%ogram was established first, most of the equipment in the division was
”purchased for that program. The dental assistantvprogram, established
in,l975,*uses much of this eqﬁipment. The proration of the annual use
charge was made using each program's share of total student training
days. This pro:ation appeared to feflect closely ‘the actual usage ;n tﬁe

main clinic area.

Indirect Insi.r;tional'Costs at the Institute

. . , v
Definition.  Indirect instructional costs at the Institute

o

consisted of the overhead activities which supported instructional

programs. While each Institute had a different categorization of the *
overhead activ?ties, the’major areas were'(l) administration,b(Z) office
printing services, (3) registrér'é office and student serviceé, (4)
resourQe qentre, (5) sﬁpply and transportation, and (6) staff development:.

In addition, Kglsey included the associated studies division as an

overhead category in its accounting. ' ’
~

-

‘Poth the actual operatimg costs for these areas and an annual
use chérge on equipmént (again assuming a 10 'year life) were derived.

(See Appendix J; Table 62 for annual use charées on overhead equipment.)’
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The associated studies division at Kelsey requires some-fungyer
explanation because no sueh division existed at Wascana. At Wascana the
instruction in general education areas (e.g. natpfal sciences and social
sciences) wes carried out by each division for its own students. At
Kelseilthe associated studies division, a sepapate division, provided
this iqstruction in all program ereas. Thus.the direct instructional
‘costs at Wascana included the costs for the general education courses.
Because of this difference, neither direct instructional nor indirect
instructional costs were c0mpapable petween the instifutes. The combin-
ation of direct and indirect instructional coste, ho wver, did provide

meaningful comparative data.

Allocation basis. Indirect instructional costs were allocated

to programs using each program's proportion of the total student training
days. Total student training days referred to the largest number of

students ‘enrolled during tHe year multiplied by the number ¢f training
o

days in the program.. Where total indirect costs were available for a

division, th? number 09 student training days for the entire division
IE:
was used as the total.) Each program's proportion of that total was then
¥ oo '

used to prdrate the total division costs among the programs in the
L

divigi@ﬁ. Whe;eftotal indirect costs were available only for the entire

T

for_the;gncirellnstitute was used to prorate indirect coZts. (This

allocatﬁﬁp épproach is refeéieg\to as the student training day allocation
3 "f; i N .
approach herein.” uSee Appendix J, Tables 63, 64 and 65 for a breakdown

ot v
of student trainin d s. ~ C

tudent g .ay } o

}. K]

Sources of Hata. The sam¢ data sources were used as in the

case of direct instructionqi costs. ff&>;%
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Physical Plant Costs

Definition. Physical plant costs consisted of maintenance costs
for buildings and an annual use charge on the book value of'buildings

(costs at the time of construction). The annual use charge was calculated

assuming a 50 year life foE buildings as recommended by NCHEMS (1977:2.44).

1\,
Sources of data. wibh the excep&ion.of the dental division at

Wascana Institute, actual maintenance and construction costs wgre readily
’ S
available from the Department of Government Services. (See Appendix J,

Tables 66 and 67.) A séparate discussion of the dental division is
. . »
presented later since the source of data and the procedures used to/,\
. S "
derive ph-sical plant costs for programs at that division differed

somewhat from the other programs.

Allocation approach. With the exception of ithe dental divisiony
B

-

. - ”
physical plant costs were allocated to program§ using a two-staged:

approach. First, the proportion of the total institute square footage
attributable to the hHealth sciences area was used to allocate maintenance
costs and annual uSe charges to the health science program area in each
. .
Institute (see Appendix J, Table 68 for the square footage and proportions
. a .
involved). Second{ because square footage by specific program was not

available, the\allgcation of costs among the specific health science

programs was done using the student training day allocation gpproach.

“

Dental division, Wascana. ghe determination of both construc-

’

. L . ]
tion and maintenance costs at the dental division posed problems. The

divisioncis héused in a separate facility which is part of the Regina

v

General Hospital goﬁplex. (The facility was formerly a nurses residence-

70
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for the Regina General Hospital.) The entire hospital complex”/

L

P
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»

was acquired by the provincial government in 1974.. Neither the initial

.

construction costs nor a market valuation on the facility housing the
dental division was available. Moreoveyf, parts of the structure were 45
years old and major renovations were required to make the facility
. , . A
suitable. as an instructional facility. Because of these background

»
factors, the initial construction costs were ignored and the annual

charge was. calculated on the value of renovations alone (see Appendix I).

The determination of maintenance costs posed problems because

. . . 7 .
the Department of Government Services did not -pay the full costs in this
) .

regard. The hospital continued to provide some services. CO“%ESEEEElyj‘

4§ discussed in Appendix I, maintenance costs were estimated using the-

-

prevailing maintenance and operation‘ratée for rented faeilitiesn

Once the values for the annual use onarge and maintenance costs
were obtained for tne division, costs were thenrallocated to the dental
nursing and dental assistant proérams. Again the stndent training day
allocatlon approach wi§>nsed in this regard. trQ 1974-75, however, the

dental assisfant program did not exist.)

N

Central. Department Costs : 0

. 4
Definition. NCHEMS (1977 2. 20) recommends that a proportlonal

share of the administrative expenses of state agencies or other con-

tributing organizatibn51§hould ‘be included in cost studies. ?h that the

Department of Continuing Education was directlyrresponsible for’the
administrﬁ?&on of the two instltutes, proportions of the “central " ofﬁ§
-

costs of that department were included in the costs of each health

personnel tLaining program.
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‘”tlulping day allocatioﬁ approach.

72

Allocatlon approach. The allocation involved an analysis of the

expenditure of the Department of Continulng Educatlon,and the identl-
fication of those b;anches which performed a support'role to tﬁa
institutes.: Essentially, the%e were two types:of support branches:
those which provided support to all types of post—secspd{g;7i§gtitutions
and those wbich were relevant onlf to‘tae ngn-uniyersity sector of ;ha
post—secoddary system; The expenditure of the institute relative to the
total department and total nonjuniversity4expenditure was'used to allocate
these costs (see Appendix J, Tapla 69). |

: N

Once central department costs were allocated to the Institutes,

a su- .llocation to health science programs-was made'usiﬁg the student

’

Total and Net Educational Institution«Cos

strdactional, indirect instruct—-
‘6"\-

derived by addin /o

ional, physica

wam the casé “

.cgf_ ’Q‘M,

dosts of two classes provided by the University of Reglna (computer Vo

o o~
,anlth redord adminlstrator progran ‘where the

-

science and statistics) were 4dlso included in, the total.cost. These

costs were provided by the Univérsity of-Régina; both the academic and

‘ - : ‘ . ’ ./
administrative costs were included. _ /

/

Net sducational institution costs were derived by sdbtratting

\ . ~

estimated tuition fee revenue from total educatlonal instltution costs.

'
- !

. e
This was necessary as tuition fees were _included in the student

educational cost . component of this study. — 4
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FOREGONE EARNINGS OF STUDENTS

The earnings foregone by students while enrolled in the training ;
; § _

programs constituted the second cost component ih this study.

Reference Groups

- The value of foregone earqingshwas estimated using referencgl'
groups from fhe Saskatchewan labour fércé. With the exceptionm of the
operating.roog ndrsing program,.thé apppopriate reference group iﬁ,thé
case of each progremjVaé selected on the basis of three variables: age,
sex,, and educatgo% level.. fhis first required an ana;ysis of the
characteristi;s ;f?§tudents enrolled én‘the trainihg programs.

Age.  Avai1¥ble data on the agé distribution of'enroliéd students
by program and the average ége of graduétes‘cleérly revealed that the
vast majority of sgg@énts were in the 19 ﬁo 24 year old age group (see
Appendix D, Table 48). This profile was evident in all three yéars of

v

the study.-

Sex. The female propprtion of graduates éxceeaed‘90 per cert in
all programs and in all three years-with the exceptibp of psycﬁiatric‘
nursing where in 1975 and 1977 the proportions were ééuaﬁd 85 per Eent.

Overall females accounted for 97, 98 and 97 per cent of total graduates

in 1975, 1976 and 1977, respectively (see Appendix D, Table 49).

Education level. 1In seven programs the prerequisite education
’ ! v S -

level was grade 12. In the nursing assistant‘andfdentai-assistant pro-
grams, the prerequisite was only grade 1l. Howé@er, the vast majority
of students’'in these "'two programs entered with complete grade 12

(sée Appendix D, Table 50).



.The reference group used for all programs with the excgption of
opgrating room nursing consisted of females with a grade 12 ievel of
education who were in the 19 to 24 year old age category. In the case
.of the grade lliprerequfgite progféms,vsupplementary anaiyses w§£e

undertaken using a grade 1l reference group.

1

The reference group for the operating room nursing program was

registered nurses. No specific controls were included for sex or age.

&
J

&
Foregone LEarnings Data

The age—earnings d;ta for the gréde lé and Il refehence groups
« were obtained from a speciélvtabulation of the 1971-Censué of Canada.
' (see Appendix B.1 for the data request).
The base earnings for the grade 12 and 11 reference groups.were
the average employment incomes for Saskatchewan female wage earners
vworking on a full-time, full—yearVBasis as proyided by the special. tab-
ulation (see;Appeﬁdix G, Tab{es 56.and 57.) Since these”data were
actually 1970 earnings, iﬁ’was necessary to'd@jUst the earnings upwardé
to reflect tHe situation'in tﬁe years covered %y this étudy - 1974, 1975
and 1976. The upwards adjustment was made using the Industrial Comégsite
‘Index. A discussion on the uée of this indeﬁ is presented in Appendix F.
Whiie thé special tabulation provided average employment iﬁcome by age
caﬁegory, the categpries did not coinéide with the age group enrolleq
in the training programs. Both af15'tosl9 and a 20 to 24 age group weré
‘présented in the tabulatioﬁ, but the enrolled age group ranged between

19 and 24. Consequently, an average 6f the‘emplofmént incomes in the 15

to 19 and 20 to 24 age groups was used in this study.
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The base earnings data for the registered nurse reference group,
‘ . : . “ .
used in the case of operating room nursing, were ‘taken from the salary
scales for registered nurses in each year. -Sincde some work experience

is necessary prior to admission to the operating room ndrsing pro%ffga
. : [§

the third step on the salary scale was used. This assumed two years

work experience.

Estimation of NétvForegone Earnings

i
\

The foregone earnings as described above were gross foregone

earnings. Several adjustments, as noted in the review of the literdture,
' ) 3 ! ) e @

were necessary in order to esﬁimate a moré‘&galistic value of foieg&ne
éarnings. The net fofegoﬁe earq}ngs invthis'study were dérived by
adjusting the gross foregone earﬁings déta for unemployment and student
wages: An exception Qas made for opéraiing room nursing.“éivgﬂ tﬁe
short durationfgk the»progfam (18 weeks) and £hé general patterﬂ-qf
students coming direct%y from full-time émployment, adjusﬁments for
unemploymeﬂt and student\wages wére notAappfopriate.

Thé adjustmbnts made fo; unemployment and students wages for all

» , _ :

programs except operating room nursing were as follows:

Unemployment adjustment. The unemplo§ment rates, disaggregated

bybthe relevant age-sex—education char;cteristics'fdr ehis study, were
available for 1976 from a Statistics Canada (1978c:51-58) publication -
‘based on the 1976 Census of Canada. .The only available\data for 1974
and 1975 were from Statistics Canada's Labour Force Survey. -

The unemployment ra£é in 1976 for Saskatchewan femalasAyith a
high school level of education was‘5.3.per cent. While the same type.of

disaggregated data were not available for 1974 and 1975, the Labour oo

75



Force Survey did reveal that Saskatchewan's overall unemployment rate

¥

was about one per cent higher in 1976 as~compared to the previous twe,
l

.years.~ The overall unemployment rates were 2.8 per cent in 1974 2.9

per cent in 1975 and. 4.0 per Cent in 1976 (Statistics Canada, 1975 84
1976a.54, and 1976b:76). Because of F s pattern, a 4.3 per cent
unemployment rate for Saskatchewan females with a high school level of
education (one percentage point lower than in 1976) was used for 1974
and 1975 o |

The 1976 unemployment rates were based on only those females who
were considered part o} the labour force. Essentlally, this'included
only persons.actually working or seeking work. Females falling w1thin
this definition were considered to be the appropriate reference group _
for this study since persons enrolled in the training programs*could
have been available for employment had ; they devoted their time towards
employment rather thdn training.

Student ‘wages. Two forms of student wages were considered in
estimating the net‘foregone.earnings,of st:dentsi mages earned by

students while attending school (e.g. part-time employment) and wages

~

~earned by students while not attending school (e. o.,sunner earnings).

Statistics Canada s 1974 Post Sec0ndary Student Survey provided
data on student wages. A special_tabulationvidentifying non-university

health science students in Saskatchewan was available. Since the. survey

‘coverzd'May 1, 1974 to April 304 1975; the results were_psed without

ad justment for 1974. For the 1975 and 1976, the results were adjusted

‘ upwards using the' Industrial Composite Index.

?

’
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Before and After-TaxiNet Forégone Earnings, .. ",

FEIN

N The estimated net foregone earnings as described above were !

— A . . { e a
befdre—ta§4g3%ues and as such they were suitable for the social cost
ﬁCalcéfgtions. However, after-tax net foregone earnings were essential

for the privdte cost calculations. , An “income tax adjustment was made, ¢

“usfng the approach‘describeduin‘Appendix_H, to provide the estimatesnfor

S s ) ?
“ private cost %alculations.

~

o GOVERNMENT SUBSIDIES TO STUDENTS

[\ - . J‘ 5.

e The third cost component in this study consisted of government
subsidies'to students. Three subsidies were considered: coverage of-
interest charges on Canada Student Loans,gSaskatphewan Student Bursaries, -

and Canada llanpower training allowances.

Interest Charges on'Canada StUdent Loans ) E s

. udder the Canada Student Loans plan, ellgible post secondary
=) ‘ N
‘students are awarded loans on the basis of their financ1al need., The

2N 3

‘ﬁﬁ‘ Government of 'Canada covers the cost of 1nterest on these loans while'the

. ) ,Student is enrolled in an educational program. Slnce the loan itself is

,,v-

- repayable, only the coverage of interest charges can be considered as a

government subsidy-to students. Another type of subsidizatlon ‘would
“occur in the' case og'students who defaulted on the payment of'loans.

Hoﬁeyer,‘sinée the available information suggested a low incidence of

default‘On the part of Saskatchewan stadents to . date, only~the.interest
charge 'subsidization was considered in thds study.~ , .be

The value of interest charges on Canada Student loans was’

. .::.J 3

,festlmated by considering the proportlon of post- secondary students Who

“a
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received loags, the average gmount of. the loans, and the prevailing

interest rates. This information was prpvidea by-thelDépartment of

éontinuing Education (see Appeq&&x B.2). The assumption was that thé\.

overall ave;aées for ﬁ;st—secondary Studentg reflécfed the situation for
5

health scieﬁce programé iﬂcluded in this‘study.

¥

Saskatchewan Studeht Bursaries

The Saskatchewan Student Bursary program provides non-repayable
bursaries to eligible student; on the basis of financial need. The pro-
gram works in cénjunction with the Canada ‘Student Loan Plan, but not all
students receivingla‘l§an are‘éwarded a bursary (a certain amount of
loén must be ;ssued‘first).‘ Since qii gursaries are Eon—repayablé, the

‘entire amount of these awards was regarded as a government subsidy to
students. ‘?‘ ‘ ' R

The valué.of-bursary awards was estimated by'considering fhe

proportion of post—secondary students who receiVed~suchvawards énd the
P ayerage amount of the awafds. Thesg data were provided by the Depa;tment
of Continuing Education (see Appendix B.2). Again the assumption was

made that the overall averages for post-secondary students reflected the

situation for the healtﬁ science programs include& in this study.

4

Canada Manpower Training Allowances

' The Canaég Employment and Immigfation Commiséion (knoﬁn as the
Departmeﬁt of Manpower aﬁd Immigration dd}ing the .years covered by this -
study and, thus, referred to herein as Canada Manpower) provides ﬁraining

allowances to its clients. However, only training programs of one .year



~

or less, with no more than a high school“eiducatioq- Pf:i'é"requ'isite, are
. v ‘ l o, - ‘ . e - = o
eligible.. Moreover, only the Canada Manpower sponsored clients in those
4 - ' N . o ‘ ‘

programs receive training allowances. L T T e
N _ FET ¢ . .

- - ¥ R '
Six of the 12 training programs in this study met the program

. Yoo .
length c;iteria'for Canada Manpower's support. Excluded Were.the five
two year programs and the opera;ing room nurs1ng program.'“

s

A
B

e %
Canada Manpower provides four types of allowances ’ travel )
. - 4 -

4allowance, comnuting allowance, living ‘away from home allowance, and the

‘fegular (living)lallowance. Not all students receive each type of

allowance. Eligibllity for -the varlous allowances and the amount of

\1

each aﬁlowance aré dependent upon the student's circumstances relative
{ ,P ‘ N ' | Al ‘

to thé criteria for allowancesv\ Rather than dealing-with each tjpevof
allowance by various oategories of students, the apptoach used in this
“study was to derive the total amount paid in allowances“per prog;am and
:;theyaverage amount paid per ‘full-time trainee per program. The total
»}amount of allowances was used*in the soclaf cost calciilations and the
average allowance per full4tlne.t£a1nee was used in the private cost
‘calculations. In addition to tialnlng allowances, Canada Manpower pays
the costs.ot books and supplies for its trainees.

The data pertaining_td‘training allowances were available
through a special computer run provided by the Canada Enployment and

1y

Immigration Commission (seée data request in Appendix B.3).

.

.STUDENT EDUCATIONAL COSTS

. . .
Student educational costs represented the fourth cost component
. . .

in this study. These consisted of tuition fees and other direct edu-

) ) o
cational’costs‘to the student.
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Tuition Fees . o . ¢ /

/

Data on tuition fees were available from the Department of-

/

Continuing Education. The fee levels- remained constant throﬁghout the

entire period under review.

~

Other Educational Costs

| Y
‘This category comprised student association fees

3

and ‘the expenses
s - oL

for bBooks, supplies and equipment. e

¢ . ' ' ¢

Data on‘shg student association;fees were availEBle frbm’the
Department of.Continuing‘EdUCakion. Tﬂe fee levels femained constant
thfough&uf the period under review.

The 1974 Post-=Secondary Studenz Survéy'conducted by Statistics
Canada pravided the necessary'. ta onﬁexpenses for books, supplies and
equipment. ‘A speciJj tabulation for Saskatchewan nOn—ﬁniverSity health
science students was used. The appropriate values for 1975 and 1976
were estimated by gdjusting the 1974 figures upwards using the Consumer
Price Index for Recreation, Education and‘Réading as provided by

s

Statistics Canada's publicatioh entitled Price and Price Indexes (see

Appendix J, Table 70); s

IMPUTED COSTS OF INTEREST ON PHYSICAL PLANT
AND OF PROPERTY TAX EXEMPTIONS
As noted in the, review of the literature, social cost calcula-
tions should include the imputed costs of interest on-the physical plant
and the imputed costs of property tax exemptions. These imputed costs

constituted the final cost component in this study.
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Interest on Physical Plant _ \' 4 . s
B4

The NCHMES (1977:2,.44-2,45) recommendatlon of including an -
equitable amount of interest expense” on the physical plant was - | L
followed in this study. The actual cost of borrowing fun@s by the
Government of Saskatchewan was used to reflecp aﬁ “equitable amount of
inﬁerest expense-" Data provided by the Department ‘of Finance reveaLed
that the cost of borrowing ranged between 9 7/8 per cent and 10’ 1/4 per
'cent during ‘the period under review (see Appendix B.4). Therefore, a

«

. ? K
rate of 10 per cent was used in all years of this study.

~

Since construction cost values were available for only the

entire physical plant, the imputed interest had to be first calculated
. . ; . .
- & . .
for the entire facfiity. An amount was ‘then allocated to the health
science program area u31ng its prOportlon of total square footage.

-Flnally, an amount was allocated to each program using the student
» .

‘training day allocation approach. A deviation to this was made in the

- case of the dental division in that the renovation costs, not con-

Struction costs, were used to provide the first set of figures (see

Appendix I).

Property Tax Exemptions

The value of property tax exemptions was obtained from the
Cilies of Regina and Saskatoon for Wascana (Parkyay Campus) and Kelsey
Instiiutes, respectively (see Appendix B.5 and B.6).

’As with the annuel use chefge and imputed interest, the property
tax exemption was first derived for the entire facility and then broken

down by combining the square footage and student training day allocation

approaches. An exception was made for the dental division where property
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“ ) L/(

tax exemptioq data were not available. “Again this was due to .the fact
that the facility housing.the~division was part of the Regina‘General

Hospital complex. As an alternative, the property tax compohent of

. !
prevailing rental rates for similar facilities was used to estimate the.

2 -

x- - I). Once the value fot
3 Y ) :
BW-s allocated among the

value of property tax exemptions (see Aﬁpendi

the total division was calculated, the amg
programs using the student training day alggation approach.

‘SOCIAL AND PRIVATE COSTS

Both the costs to society (social costs) and the costs to the

individual (private costs) were includéd in this study.

1

Social Costs of Training

-

Components. The social costs of'training consisted of the five
ma jor cost components in this study with necessary adjustments to avoid

double counting. Therefore, the total social cost was the sum of net

L

educational institution costs, net foregone earnings of students,

government subsidies to students, student educational costs, and the

imputed costs of interest on the physical plant and of property tax

exemptions. To determine total net foregome earnings and student educa-

tional costs, the costs per student were multiplied by the total number

\
A

of students enrolled in the program

Per student social costs. In one year or''less programs, per .

student social costs were determined by dividing total social_cosﬁs for
a program by the enrolment in that program. For two year programs, the
same procedure was used except the resulting figure was doubled to

provide the per student cost for the two years of the program.

¢
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-

Per graduate soc1al costs. In one year or less prOgrams, per

T

graduate social costs were. determined by dividing total social costs for

a program by the number‘of graduates from that program. . The per graduate

cost calculation for two year programs involved adjustments to reflect K
"the fact that net foregone earnings of students, government SUbsidies to | y‘;
_ students and student educational eosts were reduced due to attrition.
In'effect, students who dropped‘outqdid not lose two years of earnings,

nor did they receivevgoVernment subsidies or incur educational costslfor
two years;‘ No such adjustment was con51dered for one year programs as ‘
‘students who dropped out probably dld lose the greater part of a year 's
earningsyand they still would_have received_somelgovernment subsidies
and incurred.educational.oosts{ ' | : ‘> o ‘
Deriving-the‘appropriate.adjustment for’tyo.year prograns posed
much difficulty. Howeyer; an analysis of .student attrition,ipresenteda

in Appendix E, revealed“the dominant pattern was for most attrition t;oQb

oeour in year omne. Aeeordingly,ign ad justment was'made,assuming that. on
the average studentsfwhO'dropped out!lost earnings for only,one year,
government subsidies to, these.studentS'would have been paid‘for.only one
year, and educational costs would have been incurred by these students
for only one year. .The total social cost calculation was then revised
by multiplying total tu1t10n fee revenue,‘total student net foregone
earnings, government-subsidies to_students, and student»eduoational .
costs: by the appropriate adJustment factor. -Further explanation on the -

derivation of this ad justment factor and the value of the factor used N

for each program are presented in Appendix E.
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The revised total social cost for- each program in a given year
was then div1ded by the number of graduates. The resulting figure_was
doubled to provide the_per.graduate cost for two years'of the‘program}

Private Costs of Training C s
, T N _;4‘ . ' [} N L
- . Components. The total private cost of training'consisted of net

foragone earnings after tax and student educatlonal costs.

‘Types'of Student. The prlvate cost, as described above, was
applicable in the case of self- supporting students. For bursary rec1p1—
‘ents, the total private cost was lowered by the amount of the average

bursary award. For Canada Man?ower allowanCe recipients, two adJustments

‘were necessary. First, the total prlvate ‘cost was! reduced because these

7 o

students did not incur any direct educational costs.. Secohd the re=

maining net foregone earnings after tax were reduced by the amount of
/ I .
the average training allowance per full time trainee.'

SUMMARY OF CHAPTER 3

i

// | This chapter presented the-methodology used in this study for
the estimation of costs.. The costing approach inv%lved the estination
‘.‘of the full costs of training. "The five maJor cost components included'
.in the study were (l) educational institution costs, (2) foregone\f -
earnings of students, (3) government subsidies to students, (4) studenc
educational costs and (5) the imputed costs of 1nterest on buildings
‘ . v .

and of’ property tax exemptlons. The procedureS'used to estimate costs

for each of these cost compqifnts were described.

A

-
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Both social and;privaté costs of ‘training were donsidered in the
. . . . . . <
study... The proéédures'uSed to derive total,”pe; student,fand.per graduate
: social costs were described in-this chapter. Also, procedures for.\\\
estimatihé private costs for self*Suppdrting studénté, bursary recipients, *

and Canada Maﬁbower allowance récibiénts were -outlined.

a .
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Chapter 4

\

THE METHODOLOGY FOR CONSTRUCTING EARNINGS PROFILES
AND FOR MEASURING RETURNS ON INVESTMENT

1

Both tbg monetary .costs and monetary benefits of training are
essential elements in the analyfical»framework'provided by’the theory
of hunman capital. The central focus of the analytical framework is’on
the relationship between costs and benéfits or, alternatively stated, on
the monetary returns to investment in training. This ch;pter describes
the‘bethodolégyiused inﬂthe study to estimate monetary benefits in the
fo;m of éarnings differentialgl" Thé chaptef{afso outlines the approaches
‘ usei ta measure the réﬁurns on.investment in non-university health
‘.pefsonﬂel training.

The earnings differentials associated Qith‘non—univérsity health
péﬁsénnel training were estimated by examini&g the earninéé of health
‘1personnel_asic0mpared to their re}erence‘grpﬁps." Since age-earnings
p(bfiles for'health personnel were not available, these were constructed
using basic earnings data and labour forge activity patterns. Three
earnings profiles for heéalth personnel and corresponding ea;ﬁings profiles
for the refe;ence groués'weré constructed. The following sections of
this ;hapter deécribe tﬁeﬂbaSic earnings'data, the adjustments for
labour force activity; and the procedu;es used in constructing the
earnings profiles. The\?inal sectidﬁ‘gf the chapter descfibes the four '

methods used in this'study to measure the returns on investment.

»



BASIC EARNINGS DATA“FOR HEALTH PERSONNEL

The basic earnings data for health.pérsonnel'were obtained from
salary scales. contained in collective bargaining agreements.. The
rationale for this approach and the specific procedures adopted in using

the data sources are discussed below.

Use of Collective Bargainihg Xgreements

Thg use of salary scales from collective bargaining agreements
was justified”ﬁn thatvall the health personnel groupé included in this
stuéy were covered by such agreements. Moreover, estimates provided by
the Departmenf of Health revealea that, with the exceptioh"of ‘two occu-
pational groups, over 90 per cent of health personnel within eéch group
were covered by collec&ive bargaining agreements. Fufthermore; in five
- of the nine groups, the propdrtion exceeded 95 per cent (see Appendix
B.7). -

Health record administrators and certified dental assistdnts
were the two‘exceptipns. Only 75iper cent of health record adminis-
trators were covered by é collgptive ba%gaining agreement according to
the estimates provided by the Department of Health. The situation
regarding'certified dental assistants was less ciearcut. Allvéértified
dental assistants empioyed in the govermment's dental plan were covered
" by a collec;%yg bargaiﬁihg agreement. Data as to the propqrtion of
certified dental assistants covered by collective bargaining’agree—
ments in the private sector were not available; althéugh the .proportion

was thought to be small. However, the available data indicated that

qpprdxfhatelyvone half of the employed certified dental assistants in

87
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the province were employed in the dental plan. Of the 271 certified
dental assistants employed in Saskatchewan in 1977, a tétai of 133 or 49
~per cent were employed with the dental plan (Department of Health 1977a
and i977b).' | |

Therefofe; even in the case of';he two exceptions, the evid%nce'
suggestéd that a substantial proportion of health personnel were coygred
by collective bargaihing agreements. In view of this situation, salary
scales contained in collec;ive bargaining agreements Yére used as the
soptce of basic éarniﬁgs data for all the health personnel groups in
this stﬁdy.

<4
Procedures Adopted in Using Salary Scalés

-~

Three decisions were essential in using the salary data contained
in collective bargaining agréeménté. First, the appropriate classifi-
" cation for each health personnel group had fb @e aseertained.‘ Second,
the rate of progréésion through the salary seale\;;a to Be established..

7Finally,'the relevant collective bargaining agreement, in terms of the

time period covered, had to b¥ selected.

/ Abbropriate c;assification. Only one séléry scale claésificatioﬁ
existed for each health personnel group except for registered nurses,
reéistered psychiatric nurses, and medica;.;aboratory technologists. In
selecfiﬁgdthe #ﬁpropriate classification in those cases where more £han
one‘existed, the choice was delimited to non-supervisory positions.. The
health'personnel training progréms;in this study were not designed to
train persons for sﬁpervisory positiogs and, moreover, there were mofe
ﬁighly trained uhiQérsity level graduates iﬁ these areas (e.g..degree
4nu;ses and dégree level medical laboratory teéhnologists). The as-

sumption, then, was that the health personnel included in this study

#)
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would remain in non-supervisory positions throughput thgir working
career. While it was not possible to thoroughly assess this assumption
against the feal—world situation, some data on this matter were available
from the Saskatchewan Registefed Nurses' Association (SRNA). According
to the SRNA (1977:12), 77 per cent of registered nurses in the province.
were general-duty ﬁurses‘(consideripg only those who reported their
'position). Moreover, both degree and diploma graduates are included in
the popqlaﬁion of registered nurses. Given the likelihood that degree
level nurses held proportionately mére of the s;pervisory ﬁositions, the
percentage of diploma level nurses in general duty nursing positions
probably substantially exceeded the 77 per cent figure.

By ruling out supervisory positions, there was only one remaining
classification for regis;ered nurses. ‘However, in the case of reéis;ered
péychiatric nurses and medicalvlaboratory teéhnologists, two or more
classificatiéﬁs still existed.

In the‘case of registered psychiatric nurses, consultation with
the Saskatchewan fublic Service Commission revéaled that t%e normal
promotional pattern 1s for a person to move from the Nurse 1 to Nurse 2
and finélly to the Nurse 3 classifications. Beyond.the Nurse 3 level;
classifications are essentiallyqsupérvisory iP nature. In using the ;
salary scale'data, this promotional paﬁtern was followéd assuning the
change of classifiation would occur at that point where the salary
scales overlapped This meant a registered psychiatric nurse would be
in the Nurse 1 classifiéation for three years, in the Nurse 2 classifi{
cation for the next three years, and in the Nurse 3 classification

thereafter. A
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The medical laboratory teéhndlogy‘employment situation was
unidue among the programs studied. After completing the one year Instiputé
progrém, graduates generally spend oné'year in a hospital laboratory

14

placement. This internship is separéte ffom'thé educational progrém‘of
the Institute, but is necessary tb'becbﬁe eligible forﬁfegistration‘wigg:::::)-
the éanadian Society of Laboratory Technologiéts. D;?ing the hospital .
placement period these persons receive remuneration-for services
. rendered. Prior to 1976 this was in the form of a stipend. However,
with the Labour Relations Board ruling that these persdﬁs met the
aefinition of employee, salaries have been paid since 1976. In effecf,
as a consequence‘to the ruling, these persons became pért df collective
bargaining agreements ana the salary ievel achieved ($659 per month in
.1976) greatly exceeded the former st;pend level ($260 per month in 1974
and 1975). Thus, the internsMip yéar was’regarded as‘fhe first year of
" earnings inlthis study.

After.the ihternship year, the same p;oblem arose wig8>mediéal
laboratory technologists as in thé case of registered ésythiatric nurses
in that more than one classificétion existed. Consultation with the
Laboratofy Stand;rds conéﬁltant in the Department of Health revealed
that the normal promotional pattern would be for a person to move from
the Technologist 1 classification to the Technologist 2 éiasgification

. after four years of work experience.

Rate of progression. The second matter requiring attention in

using the salary scale data was the rate at which a person would typi-
. ' T\ . .
cally progress through the salary scale. While no specific data were

available on this matter, the general consensus was that the majority of

N
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persons. would progress one step at time on an annual basis. This assump-

tion was .used hprein\in constructing the earnings profiles.

Rélevant agréemént. The intent was to use the salary daj%
corresponding to the calendar years of this study; namely, 1974, 1975
and 1976. Fortqnately, the 8ollective bargaining agréements_wére.on a
calendar year basis six of the nine\group;. Accordiﬁély, tﬁe 1974,
‘1975 and 1976 salary scales were used.

. However, the salary scales for regiStergd psychiatric nurses,
dental ‘nurses and certified dental aé;istants were part of the agreements
betwegq the Government of the Province o% Saskatchewan aﬁd the
Saskatchewan Government Employees' Association., These agreements cover
the period October 1 to September 30. Therefore, in any one calendar
year theie was o;e salary scale fog the first nine months and another
for the légf thrée:months: TovaVOid‘diétortions in the relative salaries
among occupations, revised salary scales were constructed to reflect thé

1974, 1975 and 1976 é;lenda years. In doing this, a weighted average

was calculated for each step in the salary scales.

=

BASIC EARNINGS DATA FOR THE REFERENCE GROUPS

As noted in the discussion of student foregone earnings, three « !
reférence groups were used in this.study. With the exception of the
operatingvroom nursing program,_a grade 12 reference‘grbup was used for
all programs. A supplementary analysis using a‘grade 1l reference group
was conducted for the nursing assistant and dental .assistant programs. .

In the case of operating room nursing, registered nurses were used as
the refefence group because only those persons were eligible’for ad-l

mission to the program.
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Grade 12 and 11 Reference Groups

The age—earnings data fdr grade 12 and gr?de 1! reference groups

. . \ '
were obtained from a special tabulatio f the 1971 Census of Canada
o }

4

(see Appendix“B.l for data request). The earnings \data used in this

study were'for‘Saskatchewan females working-on a full-time, full-year

b

basis as wage earners. The 1971 Census data (which reported 1970
earnings) were revised upwards using the Industrial Composite Index to

reflect the 1974, 1975 and 1976 situation. The age-earnings data are
‘ . t :

presented in Appendix G, Tables 56 and 57. A discussibn on the use of

the Industrial Composite Index is presented in Appendix F. a

Registered Nurse Reference Group

The earnings data for the registered nurse reference group were

obtained from the salary scales in the collective bargaining agreemehts.
‘ . : \ o . , '
In accordance:with the assumption made in deriving foregone earnings,

; . . . : .

,‘wad - N
the ,third step on the salary scale was used‘as the references point for

the J%éra:iﬁg room nurses in their first year of employment.. The next
.
higher step~was.uéed~in the following year and so on.
' ‘2
o .

' ADJUSTNENTS FOR LABQUR FORCE ACTIVITY
ERREE

Five adjustﬁents for labour’force activify were used in con-
strqcting earpﬁngs!profiles in this géu&x, Thesé-édjustéents were for
(l) the érobability_of survival, {2) labour force participation,’ (3)
employment, (4)'full—time versus paft—time employﬁent, gnd‘(S) the

workload of part—time employees.‘ The following section discusses each

of these adjustments afid" the source of data pSédm}n'eacH”cése.

e



‘ Adjustment for Survival

: {
The reduced potential for labour force activity due tq death

prior to reaching the retirement age of 65 was taken into account by
computing the probability of survival at each future age. (Some studies

‘have expressed this ad jus¥ment in the converse,

”
using Statistics Canada s (1974) life tables. The specific tables for

Saskatchewan females ‘were used to determine probabilitles based on a
starting age of 20 years. This was the lowest average age of graduates
among the 12 programs considered in the study. Since the average age of
.graduates ranged‘between only 20 and 245 separate probability calcula—

tions were not warranted.
@

v

”Adjustments for.Labour Force Participation

The second adJustment was for the likelihood of partlcipation in
‘the labOur force.: Essentially, the labour force referred to, those
persons who‘were willing and available for work. The ad justment is
referred to herein as the labour force participation rate.

The labour force participation rate was obtained from the 1976
Census of Canada conducted by-Statistics Canada. While results were not
available forvthe specific ‘occupations included in this study, dis-
aggregated data, cross-classified by age, sex, province, and education
level were_available. The "Post—Secondary Non-University with Certificate

on,Diploma" category was used as the reference category for the health

a
\ [

personnei groups in-.this study. The "Grade 12-13 with Secondary Schooim,w




CGraduation Certificate” and the "Grade 11" categories were used to
provide the data for tﬁjrgﬁade'IZ and grade 11 reference groups,

-~

respectively.

‘ B
Statlstlés Canada (1978:vi) defines the "labour force" in its
1976 census publicaﬁions as the'fnon—inmate population, 15 years of age
and 0verﬂwho, in the week prior td enumeration were (a) employed or (b)
unemployed." The "employed” category generally includes persons who
(1) worked tor pay:or in their own bueiness farm, or professional
practice; (2) helped without pay in a family bu51ness or farm; or (3)
had a job from Whlch they were temporarlly absent f%F reasons other than
lay-off. The "upemployed"” 1ncludes persons not cla531f1ed as employed
‘who (1) looked for work and were available to start work; (2) were.on

temporary lay—off; or (3) dho had deflnlte arrangements to start a new

job at a future date. The labour force participation rate, as defined

by Statistics Canada, is "the percentage the total labour force (employed

plus unemployed) forms of the populatlon 15 yYears and over in the area

or category.
gory »

The 1976 labour force participation rates for Saskatchewan

females cross- class1fied by age and education level were used in the

construction of earnings profiles in this study.

Ad justment for Employment

Since the labour force participation rate included both employed
and unemployed persons! a further adjustment was necessary to focus only
on persons with employment earnings. The employment rate used in this
study refers to the percentage of the labour force actually employed...
This rate was derlved using Statistic Canada"s-"labour force” and

“"employed" categories.

94
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Again, the 1976 Census of Canada data for Saskatchewan females
were used. The specific categories and the cross—classifications- used
for reference purposes were identical to those used in the case of the

labour force participation rate.

>

‘Adjustment for Full-Time Versus Part-Time Employment

; The employmenf rate did nbt distinguish between full-time and
part-time workers. This distipction was crucial, however, in thebcén—
strgction of earnings profiles.

A breakdown of the employed female labouf force in Saskatchewan -
was available from.Statistics Canada's Labour Force ﬁurvey which pub-
lishés both monthly rfsults and annual averages (thé latter wefe Qéed'in

this étudy).‘;H0weQer; no bredkdown by education ievel was available

from this survey.

or more pér week, plus thﬁse who usuaily work less than 30 Hours, but
éonéider tﬁemselves to be employed'full—ti e. Part~time employment
compr%seé all other ésrsons who us&al}g ork less than 30 hqurs per !
week;~

'Only‘the 1976 data from .the Labour Force Survey were used because
-of the lesser reliability of data and the lack of éisaggregated data in
pre&ious years. In January i976, thelsample size for Saskatchewan was

‘ increaséd to permit further disaggregation:by sex an@ age category.

However, even the revised survey did not have an adequate sample size to

provide reliable disaggregated data on all survey‘items.h In fact, the

95



full-time versus‘part—time breakdown was available for only the toFal
female emplo?ed labour force. No breakdown by age category was available.

Because of'the aggregated nature of~the data pertaining to full-
time versus part—time employment,‘étfemﬁts were.maﬁe'to validate thé
‘results in terms of thé health occupations included in this study: Thé .
only source of data was thg»Saskatchewan Régisbered Nursééf Aésociation
(SRNA). The bfeakdown_of employment as reported by the §RNA (1977:2)
feflectéd the breakdown’provided by the Labour ForceMSufvéy as shown
below: |

» Labour Force
SRNA Data Survey Data

for 1976 for 1976
Percentage wOrking Full-Time 72.6 74.1
Percentage Wo}king Part-Time ‘27.4 26.9

t

The assumption was made that the fullﬁtime;versus part-time
distribution of employment, as provided by the Labour Force Survey,
reflected the situation for both health personnel and their reference

groups. ' : .

Adjustment for the Workload of Part-Time Employees

A final adjustment in constructing the earnings profiles was the
workload Ofvpart-time.employees. More specifically, the time spent
working by p;rtftiﬁe employees as compared to full~time employees was

taken into account.

A
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Again the Labour Force Survey was the only genéral source of

data. .However, in this case the data on Canadian females were not availa-'

ble on a diSaggregatedeasis. No breakdowns by"province, education

level or age were available. MoreOVer, the first reportihg of average ’
hoursbworked by full—tlme versus"part-time emloyees took place in l977;
Statlstics Canad. ;1977:75)‘reported%that persons working:on'a full-tide,
basis worked an average of 34.4 hdufs‘péf-wéék whilevpersons working on’
a part—time basisHWOrked‘an average of 14.0 hours per week. 1Theﬂrelative
workload, therefore, for- part-time employees was .407 of a full—time.
workldad.

Since this workload figure was based on highly aggregated.data,
attempts were made to:walldate the figure inhterms of the health occupa*
tions included in this stody. Again the only source of data was the
SRﬁA. But the data from that source‘were not sufficiently reflned to
make a dlrect cohparison with the Labour Force‘Survey data. Prellmlnarv

results from the 1978 membership report of the SRNA indicated that the

»;'naJority of part time workers worked between 9 and 24 hours per week.~i

Consultation with the‘SRNA's research coordinator revealed that the_most o

common pattern of part—time employment for nurSes‘was likely two shifts

~

per week (8 hours per shift). On the hasis of.a 40 hour week;}the part-
time workIOad would be .40 (16/40). While this is clearly a rough
estlmate, it does c01ncide closely with the Labour Force Survey data.
The assumptlon was made that the workload data, as provided by
;

the Labour Force Survey, reflected the situation for health'personnel

and their reference groups.

&
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_'/CONSTRUC’EION_ OF THE EARNINGS PROFILES

Avsimulation modelling approach was used to construct earnings
,protiles in'this study. The conputer programming made it possible to
’adjust the basic earnings data for labour force activ1ty and thereby
‘ ‘generate modified.earnings. The programming also made it possxble to
adjust the gross‘differential between the modified earnings of health
personnel and their reference groups by an alpha coefficient. The alpha
coefficient,‘as discuSSed'in,the review of literature; refers to the
proportion of the earningsﬂdifferential_thch:can be-attributed to the
effettnof training. "Alpha coeffioients of 77 and LdO per cent were
used in‘the study. A schematic diagram of.the;earnings pro;ile con-
‘struction processlls presented in. Figure 1;

The b351c earnings data for health personnel had a max1num of
:seven increments, depending on the occupation. Accordlngly, .once the
itop of the salary scale was reached ‘the salary was held constant for
the remalnder of thewuorking‘years. The basic earnings_data'were assem—
~bled using one year age intervals.' A gtream of annual‘earnings%from the
.age at graduation to age 65 was_ established. Since‘the.study was de-
signed to provide both social and private analyses,lthe construction”of
earnings profiles was done separately for each analy51s. Before—taa
annual earnings were used in the social calculations/whereas after-tax
annual earnings were used in the private calculations. (See Appendix H
for the income‘tax calculations.) |

Essentially the same procedures Were used for the reference

groups except that age—earnings ‘data were available for the grade 12

I
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A

and 11 reference groups. Unlike the basic earnings of health personnel, -

which remained constant once the top of the salary scale was reached,

the earnings of thé grade 12 and 1} reference groups tended to increase
throughout the working years.
The following describes the three earnings profiles constgﬁcted

B

in this study.

Earnings Profile A

This earnings profile was simply the basic earnings data.</j%e
assumptions were that‘all health personnel and theilr reference groups
would survive to age 65 apd that they wéuld work on a fuli—time basis
#hroughouf their lifetime. The earnings in each year under this profile
were‘regarded as the maximum earnings.

There were two reasons for the inclusion of eérnings profile A;
in this study; First; the profile established an upper limit with which
to comparé the other pr;}iles;in‘this study: Second, several other

studies have made similar assumptions and thus the comparability of

results was enhanced.

Earnings Profile B

Earnings profile B included adjustments for survival and employ-
ment. Spegifically,-the maximun earnings in each year for both health
persénﬁel and ;heir reference groups, as given in earnings profile A,
Jere ad justed as fbilows:

B=Ax$xER _ g
‘:wﬁéré:" B'ié“fhé>modifieq ea;ﬁingé
@A 1s the ﬁaxi&ﬁg.gaf;i;gs_

Sﬁis the;éurViVal'rate

T

~ER is the employment‘rate

~

I3 /
S
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The rationale for the inclusion of earnings profile B was that

recognition of the possibility of death and unemployment are necessary

¢
to provide the realistic upper limit for earnings.

v

The inclusion of earnings profile A or B in a study focused
eiclusivély‘oﬁ fehales raises some questions since the labour force
participation issue is overlooked. 1In fact, many previous studies have
completély éxcluded’feﬁales frém this type of study on the assumption
Ath;t their low rate of labour force participation would produce low, if
not negative, earnings differentials over a Lifetime.. But the trend of
rising female labour fofée.participation makes such an assumption in-
creasiﬂgly questionable. Also, as Woodhall (1973:14-15) notes, it is
ﬁisleading to assume th;t females have zero produetiyity'if they do not
participage in the labour force. *Time devoted to.housework and, par-
ticularly child raising, lig;ly have substantial economic value although
it may be difficult fo meésure. One way of approximating the value of
female productivity outsihe the labour force is tbilook at fq£egone
earniﬁgs. Juster (1975:21) raises the argument that “women will enter
the labour force when their proauctivity on the mark%t exceeds tﬁeir
pron;tivityAat home . . . " Thefefore, earnings profilé B cén“He%

of the wvalue of -the.productivity of

regarded as an approximation

feméles.7

Earnings Profile C - - -
Earnings profile C was designed torrefléct real-world avéfage.

\

earnings and, accordingly, adjustments for five labour force activity

factors were included. Specifically, the maximum earnings in each year

7
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for health personnel and their reference groups, as given in earnings
profile A, were adjusted as follows:

C=[Ax S x PR x ER] x [FT + (PT x WL)]

Where: C is the moﬁified earnings
A is maximum earnings
S is the surviQal rate
PR is the labour force participation-rate
ER is~the employment rate
FT is the proportion of'employed workérs working full-time
o PT is the propdrt;on of employed workers working.part—time
¢ ‘WL is the workld&d of part-time employees.

The inclusion of earﬁings profile C was regarded as a major .
dimension of)this study because of ‘the rélat;vely:ligtle attention which
Has been giv;n to date to the‘earnings differentials associated with

education or training of females. The statistics on female labour force

participation used in this study were from the most recent data available.

MEASUREMENT OF THE MONETARY RETURNS-TO-
" HEALTH PERSONNEL TRAINING

'ﬁhé mea$urement of returns to health personnel training first
~‘required the_ calculation of additional lifetime-earn%ngs (lifetime
earnings différentials);‘ This was ‘done by deriving the difference

- .
between the earnings of health personnel and their reference groups at
each age from the time of graduatien until retirement at age 65. The

annual differences were then totaled and the cost of training subtracted

to obtain the lifetime earnings differential. Before-tax earnings and



" "Net’ Discoufted Présent Value

’

the social costs of training were used in computing the social lifetime
earnings differentials, whereas after—tax earnings and private costs
were used i; deriving the private lifetime earnings differentials. In
addition, life;ime éarnings differentials were adjgsted using alpha
coefficients of 77 and 100 per cent.

Four methods were used to measure the relationship between the
monetary costs and monetary benefits of health personnel training: (1)
payback period, (2) net diSC;unted present value, (3) benefit/cost
ratio, and (4) internal rate of return. Eacﬁ of these methods is de-

scribed in ‘the following sections.

Payback Period : : A

Van Horne, Dipchand and Hanrahan (1975:155) define the payback
. . LYY

period as the number of years required to recover an initial cash in-

vestment. 1In this approach no consideration is given to the differing

value of a dollar over .time. .. = « . o . <ooa ' )

~oos

~ " This approach, like the'bénefit/cos;'fatio’éﬁd;iﬂtefﬁal'fatéjqf'

return apprpacHes-whdéﬁiétéghiécussgd.rater}'is ?:diSéqunted;;ésh‘fléw'

technidue- .Disc0gﬁtéa.cé§h‘floﬁ aépréaches, acéofdingvto Horngren
‘(1967:442); recoghiéelﬁﬁéfithé ﬁée bfvméney has a cost. In essence,
discounting takes into account tha# a dollar in the hand today is worth
morevthap a dqllar tq‘be received in the future. The reason is that a
‘ sum of money today could‘be inve;tedvgnd earn.in;erest.m

P T LY T L PR -2
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.The use of discounted cash flo@ methods to evaluate investment
projects is weli supported in the cost accounting and financial manage-=
ment literatﬁre. Van Horne; Dipchand and Hanrahan (1975:i55) argue that
such methods provide a more objective Sasis for evaluating and séléctiﬁg
investment projects than the payback method. Horngren (1967:442) argues
that because the discounted cash flow methods éiplicitly and foutinely
weigh the time value of money, they are the best method to use for long- ' )
range investment decisions. As noted in chapter 2, discount rates of 5,
10 and 15 per cent were used in this study.
Discounted cash fiow'approaches have become an integral part of
hﬁhan capital stgdies. Using the discounted present ngue_approach, the
eafnings differential over a lifetime can be expresged in terms of its
present value and then compared with the costs of training. . In ghis
étudy, the costs of ffainrng were treated as occurring in year O and the
firét earnings in year one. By including the cost ;nto the equ?tion,
the nét discounted present'Qalue of the.total stream was,calcul;ted.
Iﬁe formula for deriving the net'd15countea present value can-be stated

2

" as follows:

NE, NE, NE_ //~>
NDPY = C + Tt A I L _

(14+r) (1+1)2 (1+r)"

. .Where: NDPV is the net discounted Rresent value

C 1is the cost Qf training
NE is the net earnings differential in year 1
NE2 is the net earnings differentiél in year 2

r 1is the rate of discount

n 1is the total number of years over which the
investment is discounted. '
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The general rules in an application of the net disco&nted
presentyvalue approach, according to Sheehan (1973:34-35), are to invest
as long as the present value is positive and to choose the project with
the highest present value.
Benefit/Cost‘Ratio
The benefit/cost ratio is esseﬁtfally a variagl of the net dis- “A-
counted present value method. Van Horne, Dipchand aﬁd Hgnrahan
(1975:1619) note that the Benefit(coét ratio, or the pfofitability index
as it:is sometimes called, is the present value,of the future net caéh
flows over the initial cash 6utléy. The formula, as applied in this
study, can 5é'expressed as %olldws: ’
. )
| hEl 1 . gE 22 .\ o .\ . NEn ﬁ . f/
por = L) (1+1)° ()"
' C

Where: BCR .is the benefit/cost ratio
NE, 1is the net earnings differential in year 1
NE, is the net earnings differential in year 2
= -

r 1is the rate of distount

n is the number of years over which the
investment is discounted.

In a strict application of the benefit/cost ratio approach, an
investment proposal would be acceptable if the ratio was equal to or
greater than-1.0. A second rule would be to choosé the project with the

highest benefit/cost ratio. L 1: }T:;._}



Ihternal Rate of Return

The internal rate of return approach~derives the rate,of discount

which will equate the present ‘value of the. expected cash outflows w1th

the present value of the expected cash 1nflows. Slnce/the costs of =~

training in thlS study were treated as occurrlng in year O the.costs. 5
were already expressed in terms of their present value., The formula, as

applied in this study, can be expressed as follows:

}JE K -NE - J N _' L . IJE L

¢ = 1'1 = 5 TR A LR
(l+r)"~ ()T e §1+r)“j

N ,o e . " o

Where: C 1is the cost

NE is the net earnings in year 1
NE, is the net earnings in year 2
~r 1s the igternal rate of return

n is the total number of years over which the
investment is discounted.

" In a strict application of the internal rate of return approach,
o ’ N ) . .
as noted by Sheehan (1973:34), the rule is to invest as long as the rate

of return is greater than the "appropriate” market interest rate. More-
o . ‘

over, the project with the highest rate would . be chosen.

Commentary on the Approaches

Of the four approaches déscribed above, the payback period is
certainly the most crude. Horngren (1967:452) states "payback, sometimes
.\_called payout or payoff is a rough-and ready nethod that is 1ooked upon

with disdain by many academic theorlsts. : Yet this same author goes onf?hiffm’ .

Ve

:ﬂ.ﬂto observe that this aPproach Ls stlll the most widely USEd m3th°d ln'f
’.'capitélbedgeting- Althoughpayback has “Ot been widely used’ in: humau e

:'—’:r',, . R
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capital studies, there seems to be little reason to believe that the
Simplicityfof the approach would be less attractive to decision makers

Win that context.,,

~ The three remainlng approaches are .discounted cash flow methods.

of the three, the net dlscounted present value approach is generally

regarded as being’superlor; However, the user faces the dlfflcult task

of selecting the appropriate discount rate. - The beneflt/cost ratio is
”tessentl;ll;;ahvariant-of the net drscounted present value method.ﬂfHow—
sever, whereas the present value method expresses the returns fron a

L O .

progect in absolute dollars, the benefit/cost ‘ratio presents the . returns

LT ‘ .
in ratlo form (relatlve to costs)

The internal rate of return approach does not réquire the user
to select the appropriate discount rate, but much the same.problem still
arises as the derived rate must subsequently be compared with an external
rate. Questions, therefore, arise as to what is the.appropriate external
rate.

‘Both the beneflt/cost ratio and the internal rate of return
approaches can be misleading when investments of different sizes are
being compared. A small- investment may have both a high benefit/cost
ratio and high internal rate of return and yet have only minor economic
consequencesfin absolute dollars.

Psacharapoulosi(1973a:1§) observes that both the net discounted

o~

P present value and the internal rate of return methods have been used

-

7;-extensively in human capital studles., He also notes that while the-‘

A et ol -

:present value is allegedly a more correct measure, the internal rate of

o A

“' 7 .
Sl e R S e
4“...:;_4: a

;return is Stlll more popular. But the internal rate of return does "2’
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suffer from a weakness'in~that“several rates-can be observed when the
net earnings stream fluctuates bétween positive and negative.> Van

Horne, Dipchand-and Hanrahan (19751178) note that the nutiber of internal

»

rates of return in such. 51tuations is. limlted only to the number of

reversals of sign in the cash—flow stream. ‘This-is an .important point

in regards to the present study because several 51tuat10ns emerged- where

108

the net earnings streams fluctuated between positive and negative.. In ~ - :--

those situatlons the. 1nternal rates of return were not meanlngful.v

A flnal observatlon 1S‘appropr1ate with respect to all four

approaches. Essentially, the approaches were developed to analyze in-
vestment in phy31cal capital. Within the accounting and financial .

management llterature rules have been developed on how to use the ap-

Il

proaches in making investment dec1s1ons. While these approaches can be

=

applied to investment in human capital, a major caveat is in order.

<

Despite the apparent rigor and finality of the approaches, the results
can be regarded only as indicators at best; Given the difficulty in.
measuring returns to training and the restrlcted nature of analyses

<@

which focus solely on earnings, strict application of the rules as to

when or when not to invest cannot be made. Although the monetary returnsﬁ

to training are an important concern, they should be supplémented by
other indicators in reaching decisions about investment in training

whether it be from the social or private standpoint.
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SUMMARY OF CHAPTER 4

o

SAE]

This chapter has described the methodology used in the study for , .
the construction of earnings profiles. - A sfmulationumodelliﬂgAappfoach ’

was adopted for thé construction of earn%pgs profiles for both health

" personnel and their reference groups. The model permitted the adjustment

R

_ofnthe:basic earpingé data for labour force activity.’ AlSo;’tﬁe'differ-

entials between the.ﬁoaifiéd’earnings ofahéélth‘péfédﬁﬁéiﬂgnd ﬁhéif .

reference group were further adjusied.usiﬁg an alpha coefficient to

.reflect the proportidn_of"thé:differentigl_which,could be,atttibutéd“tﬁ.w

training.

Tﬁe four methods uéed<to’mea5ur¢‘;he.relatiohsﬁip betweén-the
monetary costs and benefits of healﬁh~pers§nnel training were outlined.
fhese methods Were'(l) payback period, (2) net discounted pfesent value,
(3) Genefit/cost ratio, and (4) the internal rate of retura. The last'

three approgches were discounted cash flow methods which were regarded
' _ o e . .

gptuallx Su§efi8r‘tb“ﬁhe:paybéck period method. - -2 % -

T
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" Chapter 5 .
__THE COSTS OF HEALTH PERSONNEL TRAINING -

" This chapter presents the findings Qf&the.study regarding the f
costs oﬁlhealthﬁpeisennelfﬁréining@' - . \

o .bosts are first presented in terms of the five major cost com-—
ponents used in thisvstudy ' (1) educational instltution costs, (2)
'foregone earnings of students, (3) government)enbeiAiee“to‘students,
(4) student educational costs, and (5) impnted costs of inpefest on the
physical plant and of property tax exemptions.

Cost summaries are. then presented from fhe‘soeial and- private.
standpoints. Social costs are provided in terms bf‘tdtal—costs and on
per‘stndentlénd:per graduate~base§;'”The“pfinefe”eeets are summarized
for Selffeupporting students, bursary reeipients,iand training allowance o
"ieeipienteh L “ |

'EDUCATIONAL INSTITUTION COSTS

A major part of this study involved the determination of. edu-

,tetional inStitutien costs. The.four snb—components of eSucational
inetitupionic05ts weie'(l) directvinstructidnal costs, gg) indirect
instructional costs at the Instltute, (3 physical plant costs, “and (4)
central department costs,. While a program cost analysis was undertaken,
cost determination 1n this study was not an-end in itself. Rather the’

cost analys1s was basically a means to derlving realistic per student
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.and,perfgfadoate'costs.for use: in .the cost-benefit calculations. '
w,..Accordingly;‘alaetadfed;acEOUnt of educational institution costs,-as

found in many cost studies, is not presented herein.

Since the costs of two year.programs were very different from
the costs of one year or -less programs, "the findings are presented -~ .
“separately.

? N

Two Year Programs \

. Total educational institution costs broken down'by‘sub—component,

'

program aﬁd year are contained in Table 2. The corresponding per student

-

and per graduate costs are provided in Appendix K, Tables 71 to 74. ° i

Distribution of costs. The distribution of educational .in-=

R R T T R, -

~Stitution costs ‘was faixly. consistent ‘across all programs. . The largest -
component by far was direct instructional costs.. Looking at all programs

combined, dlrect instructional costs accounted for about 67 per cent of

a2 .. ~ewe

I

ivtotalﬁedUcational institution costs.< On a’ program b351s, the highest .
Gproportlon existed in dental nur51ng (74 to 79 per cent) and the lowest

proportion existed in diploma nurs;ng.KelseygLSB*t0“59 per‘cent). fThej
10ijroportion for diploma nursing Kelsey must be interpreted Cautiously

because of the presenée of the associated studies division which was
included as an indirect instructional cost.
Overall indirect instructional”COSts accounted for'about-23pper

cent of total educational institution costs. The largest proportion was
in diploma’nursinngelsey{ Taken together direct and indirect instruc-. - -

.tional costs accounted for about 90 per cent of educational institution
costs.
. Physical plant costs and central department costs consti-

tuted a relatively small part of educational institution costs.
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~

Cverall4“bﬁysical plant costs agcounﬁéd for_eighf»per cent, ranging in
‘1976 from'a low of six pér cent %or psychiatric nursing and health
- record administrator to a high of,iO}per cent for diploma nursi@g Kelsey;
Centraifaepaftmep; costs repfesehted aboht‘tﬁd pg;ycent"of educatiqnai
}-;insﬁitﬁgion costs. T | .-w
g'. Total costs. buring the\pefiod undér review, total‘educational
. 16§titutioﬁ costs associateé with two year hgalth perssnnel training
ing%eased from.$3.5 mllion po $457_million,‘a 35 ber cent increase.
Cosgs rose by 22 per cent bet&een 1975‘and 975 and by another 1l per
Cent'%gtween 1975 and 1976.. However, on a program basis_thére was
;subStag%?gl-deYiation from -the aVefage;"&he increase between 191; and
1975 raﬁgéd from a 1qw.of 11 per cep;_for denfél nﬁrsing to a hiéh of 31
{pér cénﬁnfér‘diploma nﬁrsing Waséané. _Bé:ween'1975 and 1976, the pef—
‘cehtaéé”change in cqst;ranged from 0 per cent for heélth‘recdrd adminis-~

trator to 17 per cent for diploma nursing Wascana.
» S ’ !

2

éer student costs. As shoﬁn in Tagle 3, per student educational
institution costs varied considefably.v The average césts wére $7,393,
$8,627, and $9,402 for 1974, 1975 and 1976, resbec:ively." However, the =
ranges were from $4,665 to §14,602 in 1974, $6,106-£04$13,O76 in 1975,
and $7,210’t6 $i2,782 in 1976. Iﬁ‘all three years}diplqﬁé nursing
. Kelsey had.theglowest per studené cést and dental pursing had the higheét
per student cost. | |
Over the three year period, the éverage per student .cost in-

éreased_by 27 per gent, but the percéntage change*ranged from a‘decreasé

of 13 per cent for dental nursing to an increase of 67 per cent for
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diploma nursing Wascana and psychiatric nursing. The decrease in costs
. s . . g

for dental nursing was largely due to enroltent increases during the

_period and the éstabliéhment Qf>the demwtal .assistant program in- 1975

,(the;;apger served to reduce ppysical'planE costs). e,

Eooking ép thé7ddpliéateaﬂprograms, nameldeiploma nursing, per
student costs were considerably lower in the Kelse; prograﬁfthaﬁ in the
Wascana program. The per student cost for the Kelsey program were
$4,665, $6,106 and $7,210 forv1974, 1975 and 1976, respectively. The
corresponding costs for the Wascana program were $5,048, $6,563 and

$8,416.

Per graduate costs. As shown in Table 3, per graduate costs

were substant{ally above per student costs. On the average per graduate
costs were §9,584, $11,039 and $11,441 for 1974, 1975 and 1976. These
qgsts were‘about $2,200, $2,400 and $2,000 higher than per student cost
in the respectiye yeafs.

Per student costs also ranged considerably among the programs:
$5,479 to $15,829 in 1974, $7,131 to $14,485 in‘l975, and $8,663 to
$14,659 in 1976. Consistently, diploma nursing Kelsey had the lowest
cost and dental nursing had the highest cost.

Over the three year period, per graduate costs increased by 19

per cent, a lesser rate of increase than for per student costs. This

_discrepancy was due to a decline in the overall level of student attrition

during the period under review. A substantial range in cost changes was
Y ]

evident, from a decrease of ;eveh per cent in the case of dental nursing

to an increase of 58 per cent for diploma nursing Kelsey.

The comparison of the two diploma nursing programs again reveale

that costs were consistently lower in the Kelsey program than in the

d
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Wascana program. Per graduate costs in the Kelsey program were $5,479,
$7,131 and $8,663 for 1974, 1975 and 1976, respectively. The corres-
ponding costs for the Wascana program were $6,434, $8,383 and $9,791.

~. .Net educational institution costs. .‘Table 4 provides net ‘educ-

c

ational institution costs, defined as total.edupa;ional‘institution
costs less tuition fee revenue. Overall, both the absolute énd relative
: — .

“amount of tuition fee revenue declined du;ing the period under review.
Generally,,eﬁ:olment declined during the'period and tuition fees were
held constant in all programs. - Tuition fee revenue Aeclined from con-
stituting eight per cent of total educational institution costs in 1974
to six per FGHF in 1976. The consequence was that net educational
institution costs increéé@&bat a faster ‘rate than did total educational
institution costs. _ -

On a program basis the relative weighting of tuition fee revenue
varied somewhat. While ovérall'tuition fee revenue represented about 6
per cent of total eaucational institution costs in 1976, the range was
from a low ogwfour per cent for dental nursing to a high éf 7 per cent

for diploma nursing Kelsey.

¢
One Year or Less Programs

Total educational institution costs broken down by sub—component

are presented in Table 5.

Distribution of costs. Direct instructional costs accounted
for the largest proportion of total costs, an overall average of 64 per
centy On a program basis the propoftion ranged from a low of about 58

per cent in nursing assistant Kelsey to a high of 88 per cent in operating

room nursing. Once again the results must be interpreted carefully as



Table 4

Total Educational Institution Costs, Tuftion Fee Revenue and
Net Educational Institution Costs by Program and Year

N ’ g Two Year Progranms .

Tuition Fee

Revenue As
Total Net T of Total
Educational Educational Educational
Program Institution Tutition Insti{tution Inst{tution
Year Costs Revenue Costs . Cosrts
Diploma Nurstng Felsey
1974 $1,240,942 $130,340 $1,110,602 10.5%
1975 1,550,899 124,460 1,426,439 8.0
1976 1,676,291 113,92§ 1,562,366 6.8
Diploma Nursing Wascana
1974 820,350 79,625 740,725 9.7
1975 1,072,998 80,115 992,883 7.5
1976 1,258,130 73,255 1,184,875 5.8
Paychfatric Nursing ) o
1974 E 510,869 41,895 468,974 8.2
1975 599,081 35,280 563,801 5.9
1976 647,627 31,850 615,777 4.9
. N ¢
Dental Nursing R
1974 846,890 28,420 818,470 3.4
1975 941,494 35,280 906,214 3.7
1976 1,048,152 40,180 1,007,972 3.8
Realth Record Administrator
1974 80,101 5,880 74,221 7.3
1975 99,770 5,39b 94,380 S.4
1976 i 99,362 5,635 93,727 5.7
All Programs
1974 - 3,499,152 286,160 3,212,992 8.2
1975 - 4,264,242 280,525 3,983,717 - 6.6
1976 . 4,729,562 264,845 4,464,717 5.6
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a0 oo, A5 Inuthe casegoﬁrtwprxear}programs,,theacomblnation_ofwdlrecnu-n

119
the associated studles dlvision at Kelsey was treated as an indirect’

cost. Whereas the prOportlon for d1rect costs tended to be lower at

Kelsey. than at Wascana, the sitqation was reversed for indirect costs.

RS
N
BN

, y :
1.
and indirect instructional costs accounted for about 90 per cent of

total educational institution costs. In 1976, the range was from a low

- of -85 per cent for dental assistant Wascana to 95 per-cent for operating -

room nursing. . ;

Phy51ca1 plant costs accounted for approx1mately nine per cent

N
. . S be

-of . total .educational institution costs. On a- program ba51s, “the - range

was from a low of three per cent for operatlng room nur51ng to a hlgh of
lé per cent for dental assistant Wascana in 1976.

Centfai'department gostséacconntedifor:abont thlpeffcéntvof
total educational institution:costs When all programs were considered
together. e

K iy R
A

Total.costs. The overail°increase of-35vper centvbetween 1974 .
and 1975 must be interpreted with caution because .a new,program, dental
assistant Wascana, was started in 1975. On a program basis, percentage
cost increases ranged from a low of 12 per cent in the nursing assistant
program Kelsey.to 80 per cent in the combined'technician program.
Between 1975 and 1976,‘the overall change was a\l3“per cent*increase,-
ranging from a decrease of five per cent fo;\dental assistant Kelsey to

a high of 16 per cent for nursing assistant Wascana.

Per student costs. As shown in Table 6, the average costs of one

year or less programs increased from $2,962 in 1974 to $3,231'in 1975,

and to $4,242 in 1976.
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__On.ahproéfam basis,_per'studeﬁt cégts:réﬁgéd'fromva.loﬁ qf_ 
$2,429 féf dental assistant Kelsey té $3,979 for opérating room n_ursi_ngj
~ in 1974, In 1975 the fangé was somewhat less: from $2,590 in dental
~ assistant Wascana to $3,657 in operating room nursing. In 1976 tﬁe

'féﬁgé‘waé from $3,275 for nursing assistant Kelsey to $5,149 ﬁor,dental;

~assdistant Wascana.
During the period under review, average per student costs-in-
- x
creased by 43 per cent. However, a wide variation in cost increases

‘existed among,fheﬂprbgrams; from“a low of 10 per cent in the case of

combined technician to a high of 99 per cent for dental assistant

{

Wascana. This wide variation is largely explained by the substantial
changes in enrolment which occurred in some programs during the period

under review.

Per graduate costs. As presented in Table 6, average per
graduate costs were $3,836, $3,767 and $5,043 for 1974, 1975 énd 1976,
respectively. These costs were about $900, $500 and $800 higher than
the cor;esponding per student costs in the respective years.

Per graduate costs also ranged conside;ably amoﬁg the programs.
- The widest range was found in 1976, from $3,708 for nursing assistant
Kelsey to $6,282 for medical laboratory technology.

' R

Over the three year period, average per graduate costs increased
by 32 per cent which was less than the increase in per sgudent costs. -
As‘in the case‘éf two year programs, the level of student‘attrition
.génerally declined during the period Qnder reviéw. "While the overall

increase in per graduate cuts was 32 per cent, the percentage change on

a program basls varied widely: from an actual decrease of 11 per cent

121
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~ for coémbined techrnician to an increase of 122 per cent for dental
assistant Wascana. The enrolment changes coupled with changes in at-
e

trition rates explain this wide divergence in.per graduate cost changes.

Net educational institution costs. As in the case of two year

programs,‘the prdportion of total educational institution costs offset
by tuition fee revenue declined during the period under review, from
eight per ceft in 1974 to five per cent in 1976 (Table 7). Again the

implication is that net educational institution costs iricreased at’a

somewhat faster rate than did total educational institution costs.

¥ d s

FOREGONE EARNINGS OF STUDENTS

Basic Data and-Adjustments

-

The basic data and adjustments used in the calculation of fore-
‘gone garhings bf stuaénts are summarized %n Table18. The gross foregone
eagnings for the®grade 12 and grade 11 éeference grSups, és provided in
Appendix G, were adjusted to take~into account both unemployment rates
and wages earned by students. The resultiﬁg net foregone earnings were
then .adjusted té derive after-tax net foregone earnings‘(see Appendix H).

The annual before-tax net for%gone earnings of students.with a -
srade 12 level of education were $3,821, $4,475 and §5,043 for 1974,
1975 and 1976, respeéti?ely- The corresponding after—tax net foregone
earnings were $3,641,}$4,389 and_$4n859€

The anﬁual net foregéﬁe-éarnings Bf sﬁudents with a grade 11

- _

level of education were substantially léss than for grade 12 students.

The difference in age—earnings prqfilés for grade 11 as compared to grade



Table 7

Total Educational Instirution Costs, Tuition Fée‘ Revenue and

Net Educational Institution Costs by Program and Year

One Year or Less Programs

- Total

Tuition Fee
Revenue As

Net X of Total
Educational Educational Educational
Program Institution Tuition Institution Institution
Year Costs Revenue Costs Costs
Nursing Assistant Kelsgey '
1974 ’ §542,550 "$46,607 §495,943 8.6%
1975 610,020 36,575 573,445 6.0
1976 » 645,115 41,173 603,942 6.4
Nureing Assistant Wascana
1974 240,393 20,482 219,911 8.5
1975 300,860 19,228 284,632 6.4
1976 }h8,788 17,138 331,650 4.9
. 5
\
Dental Assistant Kelsey N
1974 194,324 16,720 177,604 8.6
1975 226,711 16,929 209,782 7.5
1976 216,566 13,376 203,190 6.2
Dental Assistant Wascana v
1975 157,987 12,749 145,238 8.1
1976 298,648 12,122 286,526 4.1
Hedical Lab. Technology ) ' Ce
1974 260,335 17,765 242,570 6.8
1975 336,978 20,691 316,287 6.1
- 1976 345,500 13,974 331,706 4.0 .
:Combined Technician i’ '/'
1974 85,343 5,225 80,118 6.1
1975 153,382 9,405 143,977 6.1
1976 165,811 9,196 156,615 5.5
Operating Room Nursing
. 1974 27,855 693 27,162 2.5
_ - 1975 36,566 990 35,576 2.7
T 1976 41,641 891 40,750 2.1
. . . R
v All Programs
1974 1,350,800 107,492 1,243,308 8.0
1975 1,822,504 116,567 1,705,937 6.4
1976 2,062,069 107,690 1,954,379 5.2

;A
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" Table 8 © ' LT

Derivation of the Net Foregone Earnings of Students Using
Grade 12 and Grade 11 Reference Groups by Year

3

Year -

Reference Group . B , -
Basic Data and Adjustments 1974 1975 1976
Grade 12 Reference Group
Gross Fdregone Earningsa oy $4,804 $5,625 $6,421
Less Unemployment -Ad justment . 207 . - 242 342
Less Wages While Attendirg School® 200 - 234 267
Less Wages While Not At'tending School® 576 . 674 769
Net Foregone Eaénings ' 3,821 4,475 5,043
Less ‘Income Tax 180 86 184
Net Foregone Earnings After Tax . 3,641 4,389 4,859
Grade 11 Reference Group N
Gross Foregone Earningsa B » . 3,986 4,666 5,327
- "Less Unemployment Adjustment 171 201 282
.. Less Wages While Attending School® 200 234 267 o
Less Wages While Not Attendi_ng‘SchoolC 576 674 769°
Net Foregone Eagnings 3,039~ 3,557 4,009
‘Less Income Tax 75 9 36
Net Foregone Earnings-After Tax . 2,964 - 3,548 3,973

aRepresents the average income.of the 15-19 and 20-24 age
group as presented in Appendix G.

bDownward ad justments of 4.3, 4.3 and 5.3 per cent for
1974, 1975 and 1976, réspectively as described in Chapter 3.

¢

“See Chaptei 3.

>

dSee Appendix H.



12 students was a critical finding in this study because this difference
affected muéh of the subéequent analysis. The annualvbeforejtax net -
foregone earnings of grade 11 students were $3,039, $3,557 and $4,009
for 1974, 1975 and 1976, respectively. The befdre—tax net foregone .
earnings of grade 11 étu&ents; therefore, were approximately $800, $900
andYSI;OOO less than for the grade 12 students for the fespectiQe‘years.
The after-tax net fofegone earnings of grade 11 students,were'$2,964,
$3,548 and $3,973 éor 1974, 1975 and 1976, ;espectiVely. The differ-

ential with grade 12 students was somewhat lower than in the case of

before-tax net foregone earnings.

Net Foregone Earnings by Programs

Before~tax and after—tax net foregone earnings per student by

program category are presented in Table 9. The net .foregone earningé of

operating room nursing students were derived using safaries for registered

nurses as.explained in éhapter‘3.

fhe highest net'foregone earnings per student, as could be ex-
pected, wefé for two year progréms, The before;tax earﬁzags of students
for the two‘y?ar period were $7,642, $8,950 and $10,0é6 for 1974, 1975
and 1976, réspectively. )

. The lowest net foregone earnings existed in the case of students
with a grade 11 level of education.enrolled in one year progfams. The
before—taxvnet foreger earnings of these students were $3,039, $3,557
and $4,009 for 1974, 1975 and 1976, respectively. |

While the operating room nursing program wag only one half the
length of ghe other one year programs,.ghe_pet ;d;ééone earnings were

proportionately-higher than that. In facQ{ the before-tax net

125-
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il“Table 9

Net Foregone Earnings'Pef Student by Program and Year '

, Year
Program Category ‘
Before and After Tax 1974 1975 1976
i
Two Year Programsa 3 . . .
Before Tax $7,642 $8,950 $10,086
After Tax = 7,282 8,778 9,718
) B {
One’Yeér“Programsa
Before Tax 3,821 4,475 5,043
After Tax 3,641 4,389 4,859
Operating Room Nursingb A
Before Tax ' 3,416 3,848 4,703
After Tax. : 3,294 3,811 4,598 - o
One Year Programs Using
Grade 11 Reference Group
Before Tax ' 3,039 3,557 . 4,009

After ‘Tax 2,964 3,548 3,973

aUsing a Grade 12 reference group in the 15-24 age
group. : :

bUsing Registered Nurses as the reference group.
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foregone earnings were'oniy $300 to $600:less than ‘the annual before-tax
- net foregone earnings of grade 12 students and they wete higher than for
grade 11 students. The opportunity caosts were higher for operating room
‘ nursing students per unit of time since they were already trained as

registered nurses.
GOVERNMENT SUBSIDIES TO STUDENTS

Interest Charges on Cénada Student Loans

The basic data used to derive the estimated costs of interest

Y -

charges on Canada Student léans are provided‘in Table 10. ‘The percent—

age of post—secondafy students receiving loans fell from 32 per cent in

1974 to 28 per cent in 1976. The average loan award inc%eéged from $975 °

to $1,032 during the period. Interest rates fluctuated during the

a

period, from 8 1/4 to 9 7/8 per cent.

Saskatchewan Student Bursaries . ‘ Lo M;I

-
N B

As indicated in . Table 11, the percentage of”poiivéecondaryf

sfudents receiving bursaries_declined sllghtly betsgeﬁﬁl974 and 1976,

from 23 to 22 per cent. The average buigéiyfg;‘ff

increased during the same period, from $342 to §41;~ ?E

Training Allowances : !

Both fhe totalﬂamount‘paiq in training allowances‘by éanada_
Manpower and the average allowance per full-time trainee are pfégented
in' Table 12. .

The overall average train;ng alléwance per full—éime trainee
e

rose from $2,716 in 1974 to $3,227 in 1976. Substgntiélvvariatioh

existed among the programs. In 1976, for instance, the range was from

@‘J



Table 10

Percentage of Post-Secondary Students Awarded Canadé Student Loans,
Average Amount of Awards, arffd Interest Rate on Loans by Year

1974 1975 1976
Percentage of Post-Secondary Students ,
Awarded Canada Student Loans 32.4% 30.6% 28.3%
AveB{ge Canada Studeéﬁ Loan Award ' e $975 $933 $1,032‘
Interest Rate on Loans ' 9% 8 1/4% S 7/8%

Source. See Appendix B.
LoVILr

Table 11

Percentage of Post-Secondary Students Awarded
Saskatchewan Student Bursaries and Average

Amount by Award by Year

1974 1975

1976
Percentage of Students
"Awarded Bursaries 23.27% 19.64 22.1%
Average Bursary Award §342 $455 $490

Source. See Appendix B.

128



129

N
*y/61 ur uojirwiado uy lou sem weidoid BTYL,

*gosayjuaied uj umoys 6] 98Inod 3yl jo 3ied

£1U0 10j pajioddns saauyE1l jO 13qWAu BY] *3ISIFj Paludedad €] IBAN0OD II{Iud 3yl 10§ pajioddns EIaujely jO hmpﬂ::p

*saduemo[ ¥ Je(ndai pue ‘awoy Wol1j Awaw FuTajl ‘Bujanmmds ‘[2ABI JO 380D sapniau]

. /

erete § 68L'C § 9¢8'z § zos‘c § %4 Ls2'¢ $ Y aaujeal aajl
' -11n4 134 1807 23evi3ay
[ (e (o’ (€01 )t (€922 (9)1¢ Sd3uye1l jo laquny
6L1°8SES 099°ves$ Lyifees wiges 106'29$. [AS TN [ZANTAY cauu:muoﬂa< Jo 1803 19I0f
‘ ‘ 9761
150§ w987 § (v9°7 § €067 § 982°7 S ovo'e $ 6L'T $ aaujell Uy
' . ~1Ing 134 390) 3dwiaay
68 T » ()21 (0)8 (st (6)1z (2)ot g23ufel] jo 13qmny
L98°9nT$ sgviees £02°9¢$ 81z'ezs 9ez'ens 6€0°9,8 £o'gs § cnuu:mMo-< jo 380) 1EIOL
’ 3
91L'T § (Es'e $ 119°T § 661°7 §. o€L'T § 996'C § T 9dujell QWL
) " _=1In4 134 150) aBelraay
16 [@P]9 (1)6 8¢t anee (c1)oy 83duygll jo Jaquny
1V TAS 1858 $ 65 ‘0TS 2 08798 Trrteys VAR L wmuucmmo~ﬂ< Jo 3803 1¥io)
, . vi61
swei801gd [TV UBFITUYIIL ASojouyday - vuedgey Kasyay BUBJBEM KagTay #3uUawaTy BIEQ
pauiquo) qe] TvIIPpPa juelsjesy jue3isjegy JUBJ9}EEY Juelsyegy iea}
Teiuag 1®3udq Suysany Buisany

w3y puv- weiforg £q saouwaolTy Bujurell 13moduwy wpwue) jo 380)

AN S LA



, 130

$§2,789 per full—timé trainee in the combined*technician“program to

4

$3,502 in the dental assistant program at Wascana.

~N

STUBENT EDUCATIONAL COSTS

As evident from Table 13, student educational costs for two year
programs were $868, $908, and $936 for 1974, 1975 and 1976, respectively.
With réspéct to one year programs; student educatiqnal costs were $398,
$41§ and $432 for the corresponding years.; The corresponding cost;ﬂiQ{\
. operating room nuréing were $194, $2044§nd $211.H. o %4

Since tuition fees and student association fees did ;ot,change

Y
during the period under review, the entire cost increases were due to
the costs of books and supplies. The estimated expenses for books and
supplies increased by $33, $66 and $77 for two year programs, One year
programs and operating room nursing, reépectixely.

IMPUTED COSTS OF INTEREST ON PHYSICAL PLANT
AND OF PROPERTY TAX EXEMPTIONS

Table 14 presents the imputed costs of foregone interest on
investment in the physical plant and of property tax exe6$tions by
program and year.

On a brogram basis impﬁted interest ranged from $1,302 to
$108,445 in 1974, from $1,735 to $108,909 in 1975 and from $1,757 to
$112,102 in 1976. In each year operating room nursing had the lowe§t
cost and diploma nursing Kelsey had the highest cost.

The estimated value of property tax exemptions on a prograd
basis ranged from $198 to $P9,631 in 1974, from $300 to $44,328 in 1975,
and from $360 to $49,065 in 1976. Again operating room nursing consist-
ently had the lowest cost and diploma nursing Kelsey always had the

—highest cost.



Student Costs for Fees and Other Educational

Table 13

)

- Expenses by Program and Year
Year
Cost Component 1974 1975 1976
Tuition Fees , )
Two Year Programs $245/Year $245/Year $245/Year
One Year Programs $209 $209 $209-
Operating Room Nursing $ 99 $ 99 $ 99
Student Association Fee $25/Year $25/Year $25/Year
Other Ed. Expenses S§164/Year $1848/Year $l97a/Year
Totals
Two Year Programs $868 $908 $936
One Year Programs $398 $418 - §432
Operating Room Nursing $194 5204 $211

Source.

See Chapter 3.

aThese costs were derived by applying the consumer price
index for Recreation, Education and Reading to the 1974 base figure.
Application of the index revealed costs of $184 and $197 for Kelsey
in 1975 and 1976, respectively (the corresponding costs for Wascana

were $183 and $199).
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SOCIAL COSTS OF HEALTH PERSONNEL TRAINING

g -

The social costs of training for twe year programs and for one
AN

year or less programs are presented separately.

Two Year Programs -
P iw .

As evident in Table 15, total social costs of two year health

personnel training programs increased from $8.8 millign to $11.1 million
between 1974 and 1976. On a per student Basis, as shown in Table 16,
the average'COSts were $16,565, $19,349, and 321,286 for 1974, 1975 and
197%, respectively. Between 1974 and 1976, therefore, average social
costs per student increased by 29 per cents

N ‘Substantial vériation exlisted in all years in per student socigl
costs among the two year programs (Table 16); Dental nursing consist-
ently had the highest per student costs, but they remained virtually
constant throughout the period at approximately $25,000 per student.

Diploma nursing Kélsey consistently had the lowest per student costs:

TR R

$13,453, $16,348, and $18,721 for 1974, 1975 and 1976, respectively.

The proportional distribution of social costs remained fairly
constant during the period under review. Looking at all programs (Table
15), net educational institution cos£s accounted for between 37 and. 40
per cent of total social costs. The largest cost component was net
foregone earnings which accounted for between 49 and 51 per cent of
social costs. Taken together, net educational institution costs and net
foregone earnings accounted for 88 per cent, 89 per cent and 89 per cent
of totdl social cosﬁs in 1974, 1975 and 1976, respectively. Student

educational costs accounted for between four and six per cent of total
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social costs. - Government subsidies to students and imputed costs of
interest and property tax exemptions accounted for one and five per cent,
respectively. ' PP

B y A‘l‘% . e N\

Jhﬂ\wévery-there was a substantial dlfference in. ﬁhe di%frlbutlon

~

‘of total séilal costs among the programs. For example, in 3974 5

- I
proportion attributable to net educational institution costs ranged from
a low of 31 perﬁgent in diploma nursing kelsey to 57 per cent in dental
nursingﬁ With respect to net foregone earnings, the exact o?posite i;é
.situation existed (Table 15).

Per graduate social costs were considerably higher than per
student social costs., The overéll average per graduate costs were
520,473; $23,452 and $24,726 for 1974, 1975 aﬁd 1976, respectively (Table
17). The corresponding per student social costs were $16,565, $19,349
and $21,286 (Table 16). The cost differentials were $3,908 in 1974, s
$4,103 in 1975 and $3,440 in 1976.

Per graduatélsdcigl costs varied substantially, but consistently
diploma nursing Kelsey had the loweést cost énd dental nursing had the
highest cost. The range was from $15,082 to $26,386 in 1974, frcm
$18,285 to $27,250 in 1975, and from $21 404 to $28, 423 in 1976 (Table 17).

A comparisonjbf the two diploma nursing programs revealed that
both per student and per graduate costs were consistently higher at
Wascana than at Kelsey (%ébles 16 and 17).‘ Most of the cost diffgr—
ential was due to net educational institution costs. Moreover, tﬁe
~difference in net educational institution costs grew during the period
under review. Whereas the per student cost difference was $384 in 1974,

it was $1,207 in 1976. On a per graduate basis the differential in-

creased from $931 1in 1974 to $1,137 in 1976.
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One Year or Less Programs

As presented in Table 18, the total ‘social costs of health
personnel training in the one year or less programs rosg.from $3.9
million in§%974vt07$5.5 million in 1976. The average per‘student costs
‘were $7.,695, $8,764 and $10,630 %or 1974, 1975, and- 1976, respectively

(Table 19).  Between 1974 and 1976, therefore, per student costs in-

©
;
/

creased by 38 per cent.

Considerable variation in per student costs existed among the
programs. (However, the variation was less thanm in the case of two year
programs.) In 1974, the per student costs ranged from $7,434 for
nursing assistant Kelsey‘to $8,127 for combined technician. The costs
" ranged fr;m $7,§48 for operating room nursing to $9,344‘for nursing
asgistant Wascana in 1975. (Again it should be noted that fﬁe operating
roonm ﬁursing program was only about one half the length of the other
programs.) - The range in l976vwas from $9,770 for dental assistant\
Kelsey to $12,201 for d§nta1 assistant Wascana (Table 19).

When the grade 11 reference group was used for the nursing
‘assistant and de .1 assistant programs, the.net_foregone earnings, and
accordingly t .al social costs, dec..ned substantially (see Appendix L)i
For instance, in 1976 the per student ¢ocial cost of nursing assistant
Kelsey v .s $8,870 using a grade 1l ref-~ence group as opposed to $9,904
gsing v grade 12 reference group. \

« The distributioh of ségial co:ts changed very little during the
period urder review. The,iargést aponent was net foregone earnings

which on the average\accouﬁLv” .. 51 per cent, 50 per cent and 48 per

cent of total social costs in 1974, 1975 and 1976, respectively (Table "18).

’
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» N )
The -second largest compenent, net educational institution costs,
accounted for 32 per cent, 34 per cent and 36 per cent of total social

costs in the same years. Taken together, net edqcational institution -
o 4 ’

- costs and netbforegone~earnings accounted for between 82 and 84 per cent

of total social costs in each year. Student educational éosgs accounted
for between 4 and 5 per cqnt.of social Eoéts. The broportion attrib-

utable to govérnmentvsubsidies to stuéents and to i;p;ted costs remained

constant at 7 and 4 per cent, respéctivélyA(Table 18).

A . .

Several variations in the distribution of total SOéial coéts can

be noted among the programs in Table 18. The most pronoﬁn&ed Vériaiion,

though, existed with respect to net educational institution costs. In

1974, fof'éxample,_ghe prOpqrEibn of total social costs attributable to

net educational institution costs ranged from a low of 29 per cent in

nursiqg assistant Wascéna to 50 per cent in opéfating room nufgimg.

As in the case of two *year pgééféés; per éraduate costs were
substantially higher than per studenﬁicoSﬁs. Average per graduate
costs, . as show% in Table 20, were $9,957, $10,256 and -$12,612 in 1974,

«

1975 and 1976, respectively. The corresponding per student costs were

'$7,695, $8,764 and $10,630 (Table 19). The cost differentials, there-

fore, were $2,262, $1,492 and $1,982 for the respective years. -
Per graduaté costs also Qaried éoqsideréﬁly: from $8,961 in
nursing assistant Kelsey to $11,952 in combined technician in 1974, from

$7,948 in operating troom nursing to $11,851 in combined technician in

: 1975,.énd7frdm $11,213‘in nursing assistant Kelsey to $13,875 in dental

assistant Wascana in 1976.
A compariéonjof»the duplicated pfograms (nursing éssistant and

dental assistant) reveaied that the Wascana progréms generaliy'hadg-

141



142

.qnm_ uj uojjeaado ujy jou sea weidoad nﬁphm

219 £e9et LATAA Log'cl SL8'el 092°71 s62'2l et 1830L
L6y zo¢ 7€ . 0wy g1t o8¢ - v (9e 8150) paindup -
768 $81 L0111 ¥9L 116 €201 650°1 S61°1 83UdpN1§ O3 §I]PISANG 3,40D *y
vy 1z cIs ues 6 e 98y 06y 81807 PUOTIELINP] BIUIPRIG g
£e6's (90'9 166°S . 509 see's 8’9 £99'¢ olL's s8ujuiry auodaiog 19y 7
vig'y 1z8's e’y 1eot9 819°¢ v86'C €rsy Tw'e 8180) U0OFINITISU] *py AN ]
. i 9461
95z 0l 86" L 16811 ERTARR ocL's 9C1r .. rzofit 1096 1810},
I 07 Sne 9ne 118 3 90§ 09¢ 81809 paindop ¢
90¢ 9e1 FAO R .99 149 L06 {20! z0¢ 83uapnig 03 BITPISANS 1,A0) 9y
9%y (10]4 9¢¢ 625 (14 £9¢ CoTey 8yy 83180) TeUO]IEINPY BILIPNIS
Le1's 8v8°¢ vsL's 089'¢ 0S¢y 1909 8L2's c08‘y sfujuiez auoaioy 13y 7
0vs‘e 8es ‘¢ yIt'y §s0'y 1zy'e 96y.'¢ 119‘e 815°¢ §180) UOTINITISUL *PF 13N ‘[
. Siet
1566 [AREN ToTse'Il 25601 £'e 6856 196'8 Teiol
¥9€ 02 vLe 68¢ 2t 06% 9¢¢ A 83507 painda]  °g
$L9 14 099 £ ) 208 2801 68 BIU2pnIg 01 BIIP[SANS I,A0D 'y
vy 922 <8¢ v9s v L6 6 08y 8180) [EUOIIEINP~BIUIPNIG  °
(58" €86°¢ 619°S, €1n's 9Lty ont'y 909y sduyuley auodalog 1 °7
185'¢ Lesty . CEL'Y €y0'y st ¥8L°e 189°2 63807 UOTINIJISUT *pY IaAN |
) - 7261
$ $ $ $ $ $ $ -8 juauodwo)y 380)
smeidoiyg Buisiny wooy - ,UBIIFUYIIL £Botouyday BUBOSEBY Lastay BUBDS BN Kasyay 183}
Ieap 3y 11V Sujaeiadg paujquao)y ‘qe] 1®d1pan JuelsS|89Y IUBIE 68y uelgjangy juelsysey
jo a8e1aay 1r3uag 1viuaq Bursany Qursany

suvido1g BEF] 10 Iw3I; duQ “

1e9; puw wridoig £q Sujujel] T2UU0EBI3d YIT®RY JO 83I80) [E}I0S 818npEln 134

0T 219%1



higher per student and per graduate costs than did the Kelsey programs.

In the case of the nursing assistant programs, the per student cast
differentials were $296, $373 and $1,042 for 1974, 1975 and 1976, respect-
ively. The per graduate cost differentials were $628, $1,390 and $1,082
for the same years. The per student cost differential for the dental

. S :

assistant programs .amounted to $168 in 1975 and $2,431 in 1976. With
respect to per graduate costs, the Wascana program had a substantially

lower cost than the Kelsey program in 1975 (a $2,635 cost differential),

but in 1976 the situation was reversed (with a $1,615 cost differential)..
PRIVATE COSTS OF HEALTH PERSONNEL TRAINING

The private costs of training consisted of tuition fees, other
educational costs (student association fees, educational books "and
supplies), and net foregone earnings after tax. Three program categories

and three types of students were distinguished in the calculation of

private costs. ¢

Two Year Programs

Self-supporting students. As evident from Table 21, the private
co;ts for self-supporting students iﬁ two year Pfdgrams were 58,150, |
$9,684 and $10,656 in 1974, 1975 and 1976, respectively. frivate costs
increased by 31 per cent during the period. The entire increase was
essentialiy due to ncreased net foregone earnings since feés remained
constan: and.booké and supplies rose only slightly (books and supplies

increased by $66).

Bursary recipients. The private costs for bursary recipients

were $7,466, $8,774 and $9,676 in 1974, 1975 and 1976, respectively

(Table 21). Costs increased By 30 per cent which was slightly less than

-
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'. " Table 21

¥ | )

The Private Costs of Health fersonnel Training
by Program Category, Type of Student and Year

o

Year
Program Category -
Type of Student 1974 1975 1976
Two Year Programs
" Self-Supporting Student $8,150 $9,684  $10,656
Bursary Recipient 7,466 8,774 9,676
One Year Programs )
(a) Using Grade 12 Reference Group
Self-Supporting Student 4,039 4,806 5,292
Bursary Recipient . 3,697 4,351 4,802
. Allowance Recipient © 925 1,638 1,632
(b) Using Grade "11 Reference Group
Self-Supporting Student 3,362 3,966 4,404
Bursary Recipient 3,020 3,511 3,914
Allowance Recipient 248 797 746
Operating Room Nursing
Self-Supporting Student 3,488 4,014 4,809
Bursary Recipient 3,317 3,786 4,564
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the situation for self-supporting students. The explanation was
that the average bursary award increased at a somewhat faster rate than

did the rise in total private costs. However, it is also noteworthy
A

that the average bursary award constituted between only nine and ten per
¢+ v . K
cent of total private costs during the period under review.

4

) i
One Year Programs

Self-supporting students. The private costs for self-supporting

students with\a gr%Se 12 level bf.education were $4,039, $4,806 and
$5,292 in 1974, 1975 and. 1976, respectively (Table 21). An increase o}
31 per cent, essentially attributable to increased foregone earnings,
occurred befween 1974 and 1976.

In the case of the nursing assistant and dental assistant programs,
self-supporting students with a grade ll level of education had private
costs of $3,362, $3,966 and $4,444 for 1974, 1975 and 1976, respectively.

The lower value of foregone earnings resulted in much reduced private

n

costs for persons with a grade 11 versus grade 12 level of education.

Thes cost differentials were $677, $840 and $888 for 1974, 1975 and 1976,
respectively.

Bursary recipients. The private costs to bursary recipients

1 R}
[

with a grade 12 level of education were $3,697, $4,351 and $4,802 in
¥

1974, 1975 and 1976, respectively (Table 21). The increase of 30 per

cent during the period was again evidence that the average bursary award
‘rose slightly faster than the total private costs during the period
under review. But again it is noteworthy that the average bufsary award

represented only nine per cent of total private costs.
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In regard to the nursing assistant and dental assistant programs,

.
’

the private costs to bursary recipients using a grade 11 reference group
were $3,020, $3,511 and $3,914 in 1974, 1975 and 1976, respectively

(Table 21).

Allowance recipients. As shown in Table 21, the private costs

to allowance recipients with a grade 12 level of education were $925,

$1,638 and ‘$1,632 in 1974, 1975 and 1976, respectively. While these

costs were substantially bélow.the costs to éither self-supporting
students or bursary recipients, the allowance rates did not keep pace
Yith total privatevcosts. The private Z;sts to allowance recipients
incréased by 76 per cent during the three year beriod.

In the case of allowance recipients with é grade 11 leﬁel of
education in the nursing assistant and dental assistant programs, private
costs were $248, $797 and $746 in 1974, 1975 and 1976, respectively.

The failure of the allgwancé rates to kéep pace with rising tdtél 5rivate
costs was very evident; the private co%Fs increased by ZOllpechent

for allowance recipients.

Operating Room Nursing i

Self-supporting students. The private costs for self-supporting

students were $3,488, $4,014 and $4,809 in 1974, 1975 and 1976, respect-
ively. 1In effect, private costs increased by 38 per cent during the
three year period (Tablp 21).

's .
Bursary recipilents. As .also shown in Table 21, the private

costs to bursary recipients were $3,317, $3,786 and $4,564 in 1974,
1975 and 1976, respectively. During the three year period}there was a

38 per cent increase in costs, matching the 'situation for self-supporting
. ’

1

" students. .
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SUMMARY OF CHAPTER 5

This chapter has presented the findings of the study regarding

the costs of health personnel training.

]

Costs were first reported in terms of the five major cost com-
ponents used in this study. The total of all the ‘cost, components, with

the necessary adjustments to avoid double counting, constituted social

-~
[y

costs. .

T

The analysis of social costs revealed that.the largest single

. 9
component was net foregone earnings of students which represented approxi-

mately one half of ;otal social costs. Het eduéational institution
costs constituted the second largest component, repreéenting between 32
and 40 per cent of total social costs. Together net foregoﬁe earnings
and net educational institution costs accounted for betweeg 82 and 89
per cent of total social costs. Student educatiohal costs represented
between four and six per ;ent of social costs. <Government subsidies to
students accounted for about one per cent of social costs in the case of
two year programs, but for seven to‘nine per cent in the case of one
year programs. The imputed costs pertaining.to inte?est on physicalw
plant and property tax exemptions represented approximately five pér
cent of total social costs.

Social costs were also presented in terms of per student and per
graduate costs. The average per studenﬁ costs in two year prograns wére.
$16,000, $19,000 and $21,000 in 1974, 1975 and 1976, respectively
(rounded to nearest thousand). The corresponding pe€|graduate costs
were substantially higher: $20,000, $23,000 and $25,000. The cost

differentials, therefore, were between $3,000 and $4,000. For one year

programs, average per student costs were $8,000, $9,®OO and $10,000 in



i

1974, 1975 and 1976, respectively. The corresponding per graddate cosfs
were $10,000, $10,000 and $13,000. The cost differenliéls, therefofe;
were between $i,OOO and $3;COO. .

Privaté costs of traiﬁing to self-supporting Ftudents in two
year programs were $8,100, $9,700 and $10:7OO i 1974, 1975 and 1976,
respectively (rounded to‘nearest hundred). The corresbonding'costs for
bursary recipients weré between $700 and $1,000 less in each case. For
one year programs, the costs to self-supporting studentg were $4,000
$4,800 and $5,300 for.the same three years. Costs to bursary recipients
were betwéen $300 and $500 léss iﬁ each year. ' The private costs to

»

allowance recipients were considerably less, being $900, $1,600 and

$1,600 for 1974, 1975 and 1976, respectively. Private costs of training

. to self-supporting students in the operating room nursing program were

$3,500, $4,000 and $4,800 for‘1974, 1975 and 1976, respectively. The

I
|

\54,600. Using a grade 11 reference group for the nursing and dental
| .
|

Ethe cost to selfrsupporting students in 1976 was $3,400 as compared to

corresponding costs for bursary recipients were $3,300, $3,8QO and

\34,000 with a grade 12 reference group.
| :

The analysis of private -costs also revealed that the average

J

tosts. However, the burséry award constituted only nine per cent of
otal private costs. While the training allowance covered a large part

f private costs (61 per cent in 1976), the allowances failed to keep

Face with the rising private costs (in 1974 allowances accounted for 67

i

iper cent of private costs).

Eursary award increased at a slightly faster rate than did total private .

148

assistant programs resulted in greatly reduced private costs; for example,



Chaptér 6

THE EARNINGS PROFILES FOR HEALTH PERSONNEL
AND THEIR REFERENCE GROUPS
Monetary benefits in this study were determined by estiﬁéting

the difference in earnings between health personnel and their reference
groups. The estimation of earnings differentials entailed an analysis
of the basic earnings and labéur force activit; patterns of both health
pefsonnel and their reference groups. The results of this analysis were
then used to construct lifetime earnings profiles. |

BASIC EARNINGS OF HEALTH PERSONNEL
AND THEIR REFERENCE GROUPS

Health Personnel Classifications

The basic annual before-tax earnings for the health personnel
groups are presented in Table 22. Examples of the corresponding after-

tax earnings are contained in Appendix H.

-

There was a substantial range in the basic salaries among th
health pérsonnel groups included in this study. Focusing on starting

salaries, dental nurses had the highest salaries in all years. At the

~other extreme were medical laboratory technologists. However, the first

year of earhings for medical laboratory technologists was the hospital

internship period. Excluding medical laboratory technologists, the
A
lowest salary existed in theé case of certified dental assistants in all

= i
1]
years of the study. The range of starting salaries, was from a low of
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Table 22

150

Annual Before-Tax Earnings of Health Personnel-by
Health Personnel Classification and Year
‘Percentage
Change in
Steps {in Salary Scale Max{imum
Health Personnel Classification T - Salary
Year 1 2 3 4 5, 6 7 76/74
Registered Nurse 4 ,
1974 § B,484 5. B,784 $ 9,108 5 9,444 5 9,960
1975 9‘,576 9,888 10,260 10,692 11,124
1976 11,700 12,084, 12,540 13,020 13,620 +36.8%
Repgistered Psychiatric MNurse a
1974 7,860 8,244 8,664 9,564 10,044 10,524 11,052 ‘
1975 9,096 9,504 9,960 10,908 11,424 11,940. 12,504
1976 11,472 11,880* 12,348 13,320 13,836 14,364 14,940 +35.2
Dental Nurse ° !
1974 . 9,096 9,564 10,044 10,524 11,052 ‘
1975 10,320 10,824 11,352 11,880 12,444 .
1976 12,420 12,972 13,524 14,100 14,724 - +33.3
Health Record Administrator '
1974 7,824 8,172 8,544
1975 v 8,772 - 9,168 9,588
1976 11,520 11,988 12,468 +46.0
Certified Nursing Assistant ’
1974 6,864 7,176 7,488
1975 7,836 8,172 8,532 .
1976 10,440 10,836 11,244 < ~2 R +50.2
Certifi{ed Dental Assistant® )
1974 R 5,856 6,144 6,456 6,780 7,116 7,476
1975 6,792 7,116 7,440 7,800 8,172 8,556
1976 8,640 8,988 9,336 9,720 10,116 10,536 +41.0
Medical Lab. Technologist
. Al
1974 3,120 8,604 8,700 8,964 9,360 9,696 10,128
1975 3,120 9,528 9,780 10,068 10,524 10,572 11,040 .
1976 7,908 11,568 11,856 12,168 12,672 12,720 13,476 +33.1
Certified Combined Technician
1974 6,864 7,176 7,488 -
1975 7,836 8,172 8,532
1976 10,440 10,836 11,244 +50.2
Operating Room Nursing
197 8,564 8,904 9,228 9,564 10,080 -
1y 9,696 10,008 10,380 10,812 11,244
76 11,820 12,204 12,660 13,140 13,740 +36.3 ’
© irce.  Salary scales from collective bargaining agreements.
"A wefighted salary scale was derived from the two salary scales which were in effect during the
year. Une-scale existed for the first nine months and the second was in place for the last three months.
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$5,856, to $9,096 in 1974, from $6,792 to $10,320 in 1975,>and from
$8,640Lto $12,420 in 1976. Using maximum salaries, again dental nurses
and certified dental assistants consistently h;d the highest and lowest
sélaries, respectively. An exception existed iﬁ 1975 when the salaries
for certified\nursing assistants and combined technicians were slightly
lower tﬁan for those for certified dental assistants. The range in
maximum salaries was from $7,476 to $11,052 in 1974, from $8,532 to
$12,444 in 1975, and from $10,536 to 14,724 in 1974. ;

_Another observa'tion regérding tﬁe basic earnings data in Table ]
22 was that the number of steps in the salary grids differed consid-
egably. Onl? three steps'existed for health record administrators,
certified nursing assistants and certified combined techmicians. At the
other extreme, seven steps existed for registered psychiatric nurses and
medical laboratory technologists.

A final observation concerning the basic earnings data was that
the percentage increase during t%e period under review ranged from 33
per cent for medicalhlabofatory technologists and dental nurses to 50
per cent for certified nursing assistants and cegtified combined tech-
nicians. The averagelincréase in wages and salaries for all classes of
workers in Sasg;tchewan covered_by the Industrial Composite Index, as
reported in Appendix F, was 34 per cent during the same period. Thus,
ﬁthe'salaries for the health per;onnel groups included in this study

7/

geherally inéreased at a faster rate than did the overall provincial

average. Moreover, the rcentage increases in Table 22 were based on
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maximum salaries. Using starting or mid scale salaries, the increases
were even higher in some groups and in no case were they lower than

using maximum salaries.

Reference Groups

Three reference groups were used in this study; persons with a

grade 12 level of education, persons with ajgrade 11 level of education,

and registered nurses.

Grade 12 and 1l reference groups. The estimated before-tax
4nnual earnings for the grade 12 and grade 11 reference gfoups are
- reported in‘Tabie 23. (A sample of the corresponding after-tax éarnings'
is contained in Appendix H.) These data represented the average employ-
ment income of Saskatchewan females with a grade 12 level of education
who worked as wage earners on a full-time, fyldksyear basis.

As noted earlier in\this study, ﬁhe age—earnings were consider-
ably leés for the grade 1! than for thé grade 12 referénce group. For
example, for the 45 to 54 age category in 1976, the average earnings of
persons with grade 11 wefe>$7,9594as compared to $11,220 fogypersons
with grade 12, a differential.of $3,261. Not only did persons with
gradé 12 education earn more than their grade lk’cdunterparts, but the
differencs between the groups éenerally increased substagfially with

age.

Registered nurses. This reference group was used for operating
room nursing since only fegistered nurses were eligible for acceptance
into the training program. - The basic earnings for registered nurses are

presen;ea in Table 22.
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Table 23

Annual Before-Tax Earnings of Saskatchewan Females Working
as Wage Earners on a Full-Time, Full-Year Basis by

Educational Level, Age Category and Year

7,312

Year Percentage
Educational Level Change
kge Category : 1974 1975 1976 " 76/74
Grade 12 Certificate ’ e »
20 - 24 165,911 $6,920 57,899 +33.7%,
25 - 29 7,598+ . 8,895 10,154 +33.7 ..
30 - 34 8,057 . 9,432 10,768 +33.7
35 - 39 8,178 9,573 10,929 +33.7
40 - 44 8,351 9,777 11,161 +33.7
45 - 54 8,396 9,829 11,220 +33.7
55 - 64 8,678 10,159 11,596 +33.7
Grade 11 Standing "\ —
20 = 24 N 4,784 5,600 6,393 +33.7
25 - 29 5,767 6,751 7,707 +33.7
30 - 34 5,883 6,887 7,862 +33.7
35 - 39 5,793 6,782 7,742 +33.7
40 - &4 5,951 6,967 7,954 +33.7
45 - 54 5,956 6,972 7,959 +33.7
55 - 64 6,245 8,347 +33.7

Source. See Appendix G.t

e
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LABOUR FORCE ACTTV;TY PATTERNS

Five aspects of labour force activity were considered in this
study:. (1) survival rates, (2) labour force participation rates, (3) -
employment rates, (4) full-time versus part—time4employment, and (5) the

workload of part-time employees.

Survival Rates

The survival rates for a cohort of Saskatchewan females‘with a
stérting age of éO years are shown in Tablé 24. No Qiséggrggatign by
educational lével or occupational group was available.” . |

Between_the age of\21 anq'37 years, the probabili;y of death was
very lpw; In féct, 99 per cent of the startiné cohort was iikely to
survive until age'37. From age_38 onwards, the survivai rates declined
at a slightly faéter rate. At age 64 the probability was that 88 per

cent of the starting cohort would still be living.

-

Labour Force Participation Rates

Table 25 reports labour force participation rates for Saskatchewan

females by educational level aﬁd,ég category as.of 1976. Genéraily,
.the participation rates rose wit%’hzéher educationaltlevels (thé oﬁly'
deviation frdm this occurred bet&éeq‘the g:?de 11 and gféée‘lZ levels
beyond the age of 45). e

' The‘differencé in participation ratés between educational levels

was most evident for persons with post—secondary education as compared

to the other levels. Females with‘ﬁ.post—secondary level of education
oo ¢

consistently had higher labour force participation rates. The difference

was most pionounced for the 15 to 24 and the 45 to 54 ége-ﬂategories.
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" Table 24

Sufvival Rates for a Cohort of Saskatchewan
Females at Age 20

Proportion of Cohort
~ likely to be Living

o Future Age (Percentages)
20 ' 100.0
21 - 37 99.0
38 - 43 ) | 98.0 ;
- 44 - 47 | 97.0
48 - 51 - 96.0
52 - 53 o ‘ 95.0
54 = 56 o 940
57 | . 93,0
58 - | | 92.0
59 : o ‘ 92.0
60 . 91.0Q ’
\ 61 ‘ E , : ’ 91.0
‘ 62 A ' ' 90.0_ .
. 63 89.0
64 , , 88.0

Source. Derived from Statistics Canada

—_—

Life Tables, Canada and Provinces 1970~-1972.
(Ottawa: Information,Canada, 1974), pp. 44-45,

N

-~y :
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Table 25

Labour Force Participation Rates for Saskatchewan Females
by Age Category and Educational Level :
1976

.Educational Levél

- » Non-University *~
. Grade 11 Grade 12 Post-Secondary
' Standing Certificate ~ Certificate/Diploma .
Age Category. ——h p4 o YA
15 - 24 48.9 71.3 78.2 :
3
25 - 34 532 . 55.2 59.5
35 - 44 62.6 64.1 66.7
45 - 54 60.5 59.0 - 73.9 )
55 - @4 o 46.2 ' 44,6 . 54.3

Source. Statistics Canada. Labour Force Activity by Age,
Sex and Educational Characteristics. 1976 Census, Volume 5,
Catalogue 94-806. (Ottawa: Statistics Canada, December, 1978),
pp. 15~51 to6 15-58.. . ' '

LY
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The largest difference, by far, was with respect to qﬁe iS to 54 age
category where ﬁhe participation rate for persons with post—-secondary
education was 14 percentage points higher than for‘the persons with a
grade 12 level of education (Table 25).

The general pattern of labour force participation rates, as
shown in Table 25, was'for theAratés to fall sharply between the 15 to
24 and the 25 to 34 age categories, to rise somewhat in the 35 tg 44 age‘
category, and then to fall again in the 55 to 64 age category. A marked
difference exi:ted by educational level in the 45 to 54 age category.

Whereas the labour force participation rate declined for the grade 11

and grade 12 groupé, the rate ‘increased for the post-secondary groups.

Employment Rates

The labour force essentially comprised all females willing and
available to work; therefore, both employéd and unemployed persons’ were
included. The employment rate was defined as the percentage of tHe
labgur férce actually employed. » .

vEmployment rates for Saskatchewan "-males by age categbry and -
educational ievél_as of 1976 are presentec in Table 26. The employment
rates exceeded 90 per>cen£'for'all educatidnalmlevels;‘ The rates for
) ;he“grade 12 groﬁp generally exéeeded those for the grade 11 groﬁp‘ and
the post-secondary group. However,"fhe compoﬁnd effect of the labour
forcg participation rate and thg eﬁplo&mqﬁt rate must be recognized. A;_
showﬁ in the following calCuiafibn for the 25 to 34 age cateéry, a
higher proportion of the post-~ secondary group (57 per cent) was employed

)
than the grade 12 group (54 per cent) despite the §lightly lower employment

rate for the post—secondary group.
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Table 26

Employment Rates® for Saskatchewan Females by
Age Category and Educational Level

1976
- . . Educational Level
- Non-University
Grade 11 ‘ Grade 12 . Post~Secondary
Standing Certificate ) C%;tificate/Diploma
Age Category % A ‘ A
15 - 24 9. 4 94.7 94.5
25 - 34 98.6 97.4" 95.9
35 — 44 97.9 98. 4 . 97.3 ‘ \
45 ~ 54 97.9 98.2 99,0 ' /
55 - 64 97.9 98.6 ' - 96.9

*

Source. Derived from Statistics Canada. Labour Force
Activity by Age, Sex and Educational Characteristics. 1976 Census,
Volume 5, Catalogue 94-806. (Ottawa: Statistics Canada, December,
1978), pp. 15-51 to 15-58.

%Refers to the percentage of females in the labour force
who were employed. Females not participating in the labour force
were excluded from the calculation.

-



Labour Force Proportion of
Participation Employment Population
Rate (/) Rate (%) Employed (%)
Grade 12 Group 55.2 x 97.4 = . 53.8
Post—Secondary Group 59.5 x 95.9 = 57.1

In effect, the lower employment rate was more than offset by higher

Tparticipation rate. This was the case for all age categories.

Full-Time or Part-Time Employment

The distribution of total female employment in Saskatahewan, by

full-time and part—time employment, is presented, ingable 27.. ,No dis-
(._.‘\ > &x‘é‘ ,

aggregations by educational level or age categoG%sgzre available.

Of the total employed females, 74 per cent worked full-time. and

26 per cent worked part—time.

Workload of Part-Time Employees

. -4

The workload of part-time employees was determined by comparing
the anerage hours worked per week by part-time employees with the average
vhours worked per week by full-time employees. 'Aa ahown‘in Table 2%, tne
workload of part-time emnloyees was 4l pegicent of a full-time workload.
Thesa data yefe for Canadian females generally. No disaggregations‘by

educational level or age category were available.

Relative Effect of Labour Force Activity Adjustments

* All five labour force activity adjustments were essential to
derive real-world earnings profiles. However, only the adjustments for

'labour‘force participation and employment discriminated in terms Qf



Table 27

"160:

~

Employment Distribution, Average.Hours Worked Per Week and
Relative Workloads by Full-Time and Part-Time Employees

' ‘1977-

Distributien of
Total Female

‘Actual Average ' ‘ '

Hours Worked Per

Employment in Week by Canadian Relative
Employment Type Saskatchewan Females Workload
FUll_Time 74. 1% 34 100.00/0
: a
Part-Time 25.97% 14 40.7%
Source. Derived from Statistics Canada, The Labour Force.
Feature: 1977 Annual Averages. (Ottawa: Statistics Canada,

January, .1978) pp. 75 and 77.

#Actual average hours worked per
divided by average hours worked per week
multipied by 100. '

3

week by part-time workers
by full-time workers ,
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educational level. Therefore, the differences between éoe earnings
profiles of health personnel and their reference groups resultiné from
the adjustments were attributoble to these. two adjuétments alone.
Moreover, the single most importont ad justment was the labour force

participation rate.

“~

OVERVIEW OF THE EARNINGS PROFILES

-

The constructed lifetime earnings prof}les provided the annual
earnings at each age. Averagé before-tax eag%ihgs at selected ages for

1976 are presented in Tables 28 and 29.

Health Personnel ; ) ] ’

The maximum earnings, profile A, were the basic earnings data
without any adjustments for labour‘force activity. In effect the im-
plicit assﬁmption was that health personnel woula‘work.on'a full-time
‘basis from the timg of graduation ;o age 65. Earnings profile B presented

the realistic upper limit for earnings as adjustments for death gnd

)

unemployment were mades Earnings profile C represented the real-world

situation in that the five labour force activity ad justments were

~

included.

! ) e

Since the labour force activity adjustments did not distinguish

@

between occupational groups or among years, the propertional reiatipnship

a

between?tﬁé profiles at a given age was constant for~a11 health personne

0
.

groups in all years. The most pronounced difference among the earnings

,‘: ‘ ﬁ'\ Y, o ) ‘:‘t~\&;~ " .
profiles éaszistween A and C. A :

.



Average Before-Tax Earnings of H“lth Personnel at Selected Ages
. Using Earnings Profiles A, B, and C

Table 28

1976
.
T i Earnings Profile
Health Personnel Classification C as a %
Age . A B c of A
Registered Nurse
Age 24 $12,540 $11,732 $7,765 61.9%
Age 35 13,620 13,120 7,407 S4.4
Age 45 13,620 » 13,079 8,181 60. 1
Age 55 13,620 12,406 5,702 41.9
_ Registered Psychiatric Nurse o i
 Age 24 » 11,880 11,114 7,357 61.9
Aggr, 35 v 14,940 14,391 8,125 S4.%
Age 45 14,940 14,347 8,974 ©60.1
Age 55 14,940 13,608 6,254 41.9
Dental Nurse . '
" Age 24 13,524 12,652 8,375 61.9
Age 35 14,724 14,183 8,007 S4.b
T Age 45 14,726 14,139 | 8,844 60.1
Age 55 14,724 13,412 6, 164 41.9
Health Record A&inistrntor ) ! )
Age 24 \\A i 11,520 10,778 7,134 61.9
Age 35 - 12,468 12,010Q 6,780 54,4
Age 45 12,468 11,973 7,489 60.1
- Age 55 12,468 11,357 5,220 41.9
Certified Nursing Assistant o .
Age 24 - ’ 10,836 10,138 6,710
Age 35 T, 11,244 10,831 6,115
Age 45 11,244 10,798 6,754
Age 55 11,244 010,242 4,707
Certified Dental Assistant R N
- -
Age 24 ) - 9,720 9,094 6,019 61.9
Age 135 10,536 10,149 5,730 S4.4
Age 45 10,536 Q 10,118 6,329 60. 1
 Age 55 10,536 9,597 4,411 41.9
Medical Lab. Technologist ’
Age 26 e 12,168 11,384 7,535 61.9
Y. Age 35 . 13,476 12,981 7,329 544
Age 45 / 13,476 12,941 8,095 60.1
dge 55 ' 13,476 12,275 5,641 41.9
Cértified . Combined Technician - i '
o Age 24 7 Lo 11,248 10,519 6,963 61.9
T sAge 35 ’ 11,244 10,831 6,115 54.4
U Ages4ST 11,244, 10,798, 6,754 60.1
o Age 55 4 11,244 10,242 . 4,707 41.9
i Operatipg Room Nurse . )
Age 26% 12,660 12,020 6,053 47.8
s Age 15 L 13,740 13,235 7,472 54,4
.Age 45 13,740 13,195 , 8,253 60.1
" Age 55 - . 13,740 12,515 5,752 41.9

"Age 26 vas used because that was che average age of graduates in the first .
‘" year of earnings.

¢
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Table 29 ' N

4 - l N

. Average Before-Tax Earnings of the Grade 12 and 1l
Reference Groups at Selected Ages Using
Earnings Profiles A, B, and C
1976

Earnings Profile

Reference Group ‘ . Cas a¥

Age .. A B C of A
Gréde 12 Group . .
Age 24 $ 7,899 «$ 7,406 $4,469 56.6%
Age 35 10,929 10,647 5,776 52.¢
Age 45 11,220 10,687 5,337 | 47.6
Age 55 11,596 10,748 4,057 35.0

Grade 11 Group

Age 24 6,393 5,975 2,473 38.7

Age 35 7,742 7,504 3,976 . 51.4

Age 45 7,959 7,558 3,870 .. 48.6

. Age 55 ; 8,347 7,681 3,004 36.0
‘\\
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The earnings éf health personnel under profile C were 62 per
cent of maximum earnings at age 25. At ages 35, 45 and 55 the corres-
‘ponding proportions were 54; 60 and 42 per cent. Only at age'SS,.then,
did the real-world earnings of health personnel fall below 50 per cent

of maximum earnings (Table 28).

Grade 12 and 11 Reference Groups

N

Table 29 presents the average before-tax earnings for the gradé
12 and grade 11 reference groups at selected ages as of 1976.

Focusing on the grade 12 group, real;world earnings (profile C)
were 57 per cent of maximtg earnings (profiile A) at age 24. At ages 35,
45 and 55 the corresponding proportions were S®, 48 and 35 per.cent.
Therefore, the effect of labour force activity adjustments was to reduce
the .earnings of the grade 12 group proportionately more than in ;he case
of health personnel. ®

Looking at the grade 11 group, the real-world karnings as a
proporﬁioniof maximum éarnings were further reduéed. In fact gnly at
age 35 were the real-world earnings slightlqusove half the maximum

- earnings.

$

Effects'on Earnings Difféﬁéntials
‘ N

The analysis of éhé eérnings profiles in this section dgmon—'
strated that adjustments for labour force activity, particularly the
labour force participation, affected the. earnings of health personnel -
and the grade 12 aﬁd grade 11 refergnée groups differently. The grade
12 and grade_ll referencevgroups retained a smaller'proportiOn of theifk
maiimuﬁ earnings than did health personnel;. fhe‘effect of the labour

o : _ &
- force participation adjustments, therefore, was to proportionately

164
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h

increase the differential between health personnel and their reference

tegory.

The exception, of course, was operating room nursing because the reference

groups. This effect was most pronounced in the 45 to 54 age ca

group had .the same labour force activity pattern.
N

SUMMARY OF CHAPTER 6

The construction of earnings profiles in this étudy‘was based on
basic earnings a;d labour force activity patterns.

Basic earnings of health personnel varied substantially among
the various gr0up§; the highest were.f6r dental nurses and the lowest
génerally~existed for ceptified dental assistants. The numbeerf steps
in ;he salary scale also varied. At one extreme were healkh record
adminiStrators, certified nursing aésistanfs and certifieé comEined

_techﬂicians with only three steps. At the other extreme were registered
psychiatric nurses and medical laboratory technologists with seven
steps. Ce‘nel:“‘?y the basic earnings éf 'health pers_gnnél increased at a.
féster réte tﬁan did overall salaries and wages in Saskatchewan during
the period under review.

The analysis of age~earnings for reference groups revealed that

the grade 12 grbup had substantially higher earnlngs than did the grade

11 group.

”~ ' .
Of the five adjustments for labour force activity, the single

most important.adjustment in terms of disqrimina;ing power among - groups
was the iabour force participation rate. Females with a:post-secondary
level Of‘gducation had higher ﬁarticipation rates than females with a

)

ade 12 or grade 11 lev i of education.
grade o fi/// ‘ e uc



The overview of the earnings profiles at selected ages rev{gled
that the real-world earnings of health personnel (profile C) were b;?ﬁeen
42 and‘62 per cent of maximum earnings (profile ﬁ). However, for the
grade 12 and grade 1l reference groups, the real-world earnings were
only between 35'and 57 per cent of maximumJearnings. The effect of
labour force activity adjustbents, particularly the labour force parti-
cipation rate, was to propbrtioﬁately increase the earnings differentials

between health personnel and their reference groups (except for operating

room nursing).

166



Chapter 7

-

SOCIAL MONETARY RETURNS TO
HEALTH PERSONNEL TRAINING

i

This chapter presents the finQings of the study concerning the

social monetary returns to health personnel training. The f&rst section
. ) » N
reports the lifetime earnings differentials associated with training.

In the next section, these lifetime earnings differentials are compared

:\ A

\qrpo the ‘»sts of training using four evaluative methods.
Y

k3
Social monetary returns were calculated using alternative. cost

bases (per student 'and per graduate), alpha coefficients (77.and 100 per

cent) and discount rates js;le and 15 per cent). . The complete set of

. -

L4

results is provided in Appendices.M and O. The discussion of findings

\
. |
alpha coefficient of 77. per cent, and discbunt rates of 5 and 10 per .!

in this chapter focuses on the analysis using per graduate costs, an

cent. The per é‘aduate cost basis was selected because the training

- o
‘prograns under review were largely tailored for specific occupations and

N

°. 3 a . - K3 .
graduation from the programs was essential to enter the respective
occupations., The alpha coefficient of 77 per cent was chosen because the

‘ . - .

international review of this matter by Psacharapoulos (11975:55) reveéled

this to be the.overall average._léinally, both the 5 and 10 per cent

’

: ) . : ' »
disdount rates were selected because of controversy surrounding the

choice .0f thé;apprgpriate rate. 'Moteover, the inclusion of the findings

»

using each of these rates demonstrates the extent to which the results
: “ ) ' : BN
were sensitive to the discount rate.

= 167
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The d?scussion in this chdﬁter focuses on the findings using

earnings prpfiles A and C. The results using earnings profile B were

‘excluded(’because of their similarity/ to the results using earnings

a M

profile A. However, the results using earnings profile B are contained

. . p
in the gppendices.

SOCIAL LIFETIME EARN;NCS DIFFERENTIALS
FOR HEALTH PERSONNEL

Social lifetime earnings différentials were computed by deter-
' ¢
“ k (

mining the annual diffe(gnce in before-tax earnings between health

personnel and their reference groups, totaling these diffe;ggggs</5ﬁd
substracting the per graduate social

[l

cost from the total. No consider-

"ation was given to the differing value Qf a dollar over time in these

calculations. The complete set of results using alternative cost bases,

!

alpha coeffiéients, and discount rates is presented in Appendix M,

fables-77, 78, 79 and_80,<{hcluding the analyses using earnings profile B.
#**v
Findings Using Earnings Profile A

- The lifefigpe earnings diffefentials‘for.healtﬁ peréonnel by
training program are presented in Table 30. The differentiéls'repor%ed

therein were computed using the pramary referenc¢e group.

~

The-earningswdii;erengials varied widely among thelprograms. In
1976, for instance;’theJhighést differential was $95,034 for dental
} : o . ,: »

nursing and the lowest was $-10,048 -for operdting room nursing. In

\

. R 4 . T
- fact, negative differentials gxisted for five programs in that yeaf%&f“

) Negative earnings differenbials were found with respect to the

nprsihg assistant, dental assistant and operating room ﬁursing‘programs

in all years of the study. The underlying explanation for the pronohﬁced
S ) <t . 3 : N ‘
gative pattern for nursing assistants and dental assistants was that

Ve |

neg



169

3

Jo SuOR3IBUTqUWOD w:ﬂuwwuﬂv pue STSEQ 3500 -juapnis iad w:u

ue 3Juysn muH:mwm

*dnoad aduazayaa Axeuwtad Sy3 pue ‘ajea IUNOdSIp 0192 E ‘grseq 3

*%/61 UT uoljeaado uy 3Jou wmz_amuwoua.mﬂth

- —

.:.xww:maa< Ut papnidur aie saseq, 3800 pue wucwﬂoﬂmwwou eydre
f3uad 13d Q1 jFo JuaFdIIIa0d eydle
800 wum:vmum

, 1ad ay3 ‘juad aad y;7 joO ucwﬂuﬂwwwno,m:aﬂm ue 3ufsn 3peuw 219m suoyieinduwoy *330N -
162°11-  8%0°01- €169~ CCT g m:prszxsoom wcﬂumuwao
79L°LT  6LE‘T 998°6- mmo.qm- . ueTDOTUYIBL. pauTquopy
Z91‘0¢% 8€6°L9 - 916°6¢ 668° g  £3oT0uUyd3] *°qeT 1BOIPal
TEET 606 2€~ ?6e8~  BEO WS- BUBDSEM JUBISTSSY Tewlaqg
9462 768 0¢- L86°0T-  €/£9°9G~ A9sTay 3jue3isyssy Tejua(q
9%8°¢1 168°¢- EETCTT-  LEE*9G~- "BUBDSEM JUBISTSSY Juysany
826 %1 69.°C- €vL 6- LY6 %S~ %mmﬁwx uelsyssy Bursany.

. \ msmuwoum SS9T 10 Ie3dX 3U)
£5€°0T €eL1T [%6°9- - 199G6°8T- pOUmuuwﬁﬂﬁEu< p1o239y suﬁmwm
EYS 9GS  wE0‘Sh - L1G°6€ 17869 duysany Te3uag
L09°%S vCET6 88Y ‘ve 16846 3uysiny oTI3eTYILSg
%96°¢CY 198 ‘%9 . 18E€°%T S6L°6T . euedsepn 3uysiny ewmoTdq

S 9LTfSwS €L0°998 | TES9TS,  ovwe‘IES KosTay Buysany ewordiq
. : SmE1301g Ie3].O0M]
o) v o) v weaSoig :
9/61 GL6T

9113014 s8uruiey pue l1ea}x

!1eay pue weiSo1g Buyuteil £q J pue y saTrjoig sSupuzed .
Suys Touuosiad yiTesy 107 STefIUa1aIITQ SButurey TeToos awyldzfT

"



170

their maiimum earniﬁgs were less than the maximum earnings of the grade
12 reference group:‘“Wifh fespect to operating room nurses, the explana-
~tion was_that the small salary incremént was insufficient to offéet the
cost of t{ﬁining.

The situation relative to health record administrators and com-
bihed techni;ians was unique in that negative differentials were found
in the first two years, but po§itive di%fe}entials existedvip 1976. The
combined te?hniciah case is particularly interesﬁipg as these personnel-
received exactly the same éélaries as did nursing assistants. Moreovef,
the per graduate social’'costs of the combineé technician program were
higher. The positive differénﬁial for- combined ;echnicians in 1976 as
opposed to a negative fo{ the nursing assistants was entirely due to the
lower average age df'combined technician graduates (20 years as compared
to 22 for nursing assistants). .

Another noteworthy finding relative to the negative differen-
tials was that the differentials were gener;lly negative even when using )
an alpha éoefficent of 100 per éent’and the per studentlcosg basis (see “N\
Appendix M, Table 77). T£é oﬁe excgption was nurging assistant Kelsey
where a positive differgntial existed in 1976. | ‘

Using a grade 11 refegénc group for nursing assistants and
dental assistants revealed véry different results as shown in Table 31.
ﬁather than neéativg differentials, positive differengials were found in
all';eérs{ In fact, ghe differential for the nursiﬁg assistant programs
in 1976 ($96,884 and $95,792) exceeded the differential- for t$é4aenta1
nurse program which otherwise had the highest differential of all the

i

programs.
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Table 31

~

!

Lifetime Social Eérnipgs Differentials for Nursing Assistants
and Dental Assistants Using a Grade 1l Reference Group
by Earnings Profile and Training Program

.

i Year
Prognam 1974 1975 1976
Earnings Profile A J !
/
Nursing Assistant Kelsey $42,041 $§42,416 $96,884
Nursing Assistant Wascana - 41,440 4175123 95,792
Dental Assistant Kelsey B 42,471 : 42,873 75,853
Dental Assistant Wascana . a 45,201 C 74,116
Earnings Profile C .
Nursing Assistant Kelsey 30,662 32,799 62,072
Nursing Assistant-Wascana 30,061 31,506 | 60,980
Dental Assistant Kelsey 32,664 34,483 53,536
Dental Assistant Wascana - 36,811 51,799

.Note. Computations were made using an alpha coefficient
of 77 per cent, the per graduate cost basis and a zero discount
rate. Results using an alpha coefficient of 100 per cent,; the per
student cost basis and differing chbinations of alpha coefficients
and cost bases are included in Appehdix M.

%This program was not in operation in 1974.

T
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Earnings differentials tended to fluctuate during the three
y-

years under re?iey. " The dominan& pattern was for a Aecline in positiQe 
differintials between 1974 and 1975 and then an.increaée between 1975
aﬁd;I976; The highest positive differéntials were in 1976. Therefore,
the relationship'between the social cos;s of training and thé earnings
differenﬁi;lS’éf health personnel did not*rémain constant duringFthé
period pnder review. Between 1975 and 19;6 the eafnings differentiéis
for heaith persongel incfeased'more than did the costs of :rain}ng.

| The_only one.yeéf program having consistently positive earnings
differentials was %edical laBo;atory technoiogﬁ;_ Moreover, the differF‘
- ~ential for this bgogram generally surpaésed/thé differentiai.for~all two

year programs except dental hursingyaﬁd psychiatric nursing.

S

Findings Using Earnings Profile C

The findings of the study using the real-world earnings profiles

are also présented in Table 3Of
) A comparison of findings‘uS}ng earnings profile C withjfindingsv
using eérnings profile A revealed two important differences. Firsﬁ,
where positive earnings diffeféntiéls éxisted Qnder A, tﬁe earnings
,differentials under C were smaller. ‘For example in the case of dental
. S
nursing in 1976, the differential dropped from $95,034 under A to $563543
under C. Hoﬁever, in ﬁone of théséfcasgs did the éafnings.differentialv“
become negative. Thus_even Qhen the feél—wo}ld eérhings profilesiwere |
considered, the additional earnings associated with training more than
offset the costs. This finding must be tempered with the recognition
that the earnings differenéials, as‘discussed ﬁere, were baSed;oh a zero
discount rate. A more thorough‘énalysié of the retﬁrns to training

‘using discounted cash flow techniques is presented in the subsequent

section of this chapter.



- ’ A . _-\s;:sJ ’ :
N o AR b & T
Second, the comparison of the findings using two earnings profiles

revealed that programs having a.negative earnings differentialsunder

: .
profile A tended to show improvements (either lower n gatire values or

v ¥2
positive values) under profile C. This finding was. most pronotnced, in

By

-~ ‘ . '
1976 when the nursing assistant and dental.ia'!stant had positive earnings
differentials under earnings profile C. The difference in labour force

. / .

participation rates between health personnel and the grade 12 reference

' group was instrumental in changing the net earnings from negative to

)

positive. The only program which consistently had negative earnings

differentials was operating room nursing. However, the differences
between earnings'profiles-A and C which were observed for the ofther
programs could not be expected for operating room nursing as the same
labour force participation rates were used for both operating room

nurses and.their reference group.

MEASUREMENT OF THE MONETARY RETURNS
« TO HEALTH PERSONNEL TRAINING

& _ A .
Social earnings differentials, as reported above, - provide only a

crude measure of the returns to health personnel training. However the
. -~ . i

results were adequate to single out those programs which obviously had

negatlve monetary returns.
@ | . N 3 L oE bhe
The'follow1ng section provides, a more rigorous analys1s of the

«

_monetary returns using four methods. The payback period method while

conceptually inferior to the others, does provide a rough measure 1n that
Y
it identifies the number of years before the initial investment is

recovered (at a zero discount~rate). The remaining three methods (net

4
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oy Lo e o )
’z' : . \“:}; ) 5. . ] . . ;?"
discounted present valuew benefit/cost ratio and internal ;ate of return)

N “

are discounted cash flow approaches and as such they provided more »

i
L v

critical apprai s of’the ‘returns on investment. The«complete set of !

¥

results pé@iaining to social monetary returns is presented in Appendix

p L \)

O Tables 85, 86,.87 and 88._ The discussion in this chapter focuses on

v

77 per cent, and dlSCOunt rates? of 5 and 10 per cent.

v The lifetime earnings diffexentials used in this. study were ,

regarded as overall averages within each occupational group. This was

o

'particularly the case with respect to earnings proﬁile c because overall

’existed. ~In 1974 and 1975, the investment was never recovered for thea

I 7

-averages for labour force activity were used.’ Consequently, the results'

-~
~ .

averages for eaghroccupational group.,

: . . . ' *
neported in the following-tables were :h\ip viewed as representing overall

’

Dot be expected in the cases where negative. earnings differentials

Findings Using Earnings Profile'A

Payback period.. As Shown in Table 32 a wide variation- ex1sted }“n

e
s

in the length of the payback periods. Obviously a payback period could

~r._

.technician ‘and operating room nursing prograns. The same situation

.

existed in 1976 for nursing assistant Wascana, the dental assistant

,. .

"programs and operating room nur31ng. As noted previously, the use of an

Y

fcoefficlent of 77 per cent (see Appendix 0, Table 85)

o

alpha coefficient of 100 per cent did not change the situation regardlng

the negative returns.’ The use of a per student cost basis instead of&b
per’ graduate basis made a difference in the case of nursing a531stant{

"; 3t

Wascana in 1976 where a payback period of 15 years existed with an alpha

RN IRP
L 1

pe

those analyses using the per graduate cost basis, an alpha coefficent of "

- L .

174

4,

_health record administrator, nursing assistant dental assLstant, combined'

B



_positive and negative.
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A : 7 Table 32 SR _ o

-

Average Socib\lv Monetary Returns to liealth Personnel Training

Using Earnings Profile A by Training Program and Year . 4 ' \
. Payback. Présent Value ($) Benefit/Cost Ratios Internal
Program Period 51— Rate of . ‘
Year (Years) 5% ox. : 5X. 102 Return (%)
Diploma Nursing Kelsey
1974 ' . 8 . 11,638 1,336 ‘1.8 1.1 11.1
1975 . 11 6,182 N T1.30 N . 8.0
1976 8 18,645 ' 3,021 1.9 1.1 11.8
. R ‘ .
Diploma Nursing Wascana . . - ) . .
1974 T 9 - 9,928 N 1.6 N 9.7
1975 . 13 4,037 N 1.2 N 6.7
1976 , 9 17,433 1,809 . 1.8 1.1 11.0
Psychiatfic Nursing ) .
1974 .12 - 10,965 N 1.5 N 7.9
1975 < 14 8,164 N 1.3 N 7.0
1976 10 - 22,888 - 726 1.8 1.0 10.3
Dental Nursing
1974 11 14,406 N 1.6 N 9.0
1975 11 . 14,282 N 1.5 N 8.9
1976 - 8 - 26,014 . 3,873 . % 1.9 1.1 11.6
Health Record Administrator ’ ) .
1974 I - N N N N < :
1975 o - N N ‘N N , <1 °
1976 g e | 16 N N N N 4.7
Nhrsing Assistant Kelsey o
' 1974 : - N N N N <1
1975 - N N N N <1
1976. - ' 16 N N N N - <1
Nursing Assistant Wascana ’ P )
1974 - N N N N <1 :
1975 - N N N N <1
1976 ) v - N N N N <1
Dental Assistant Kelsey _
1974 o } - N N | N <1
1975 - b - N N N N <1 R
1976 . - N N N N <a _
Dental Assistant Wascana o *
1975 - N N N N <1
1976 - N N N N <1
ledical Lab. Technology ) ‘
1974 9 13,200 1,944 2.2 1.2 11.6
1975 _ 10 " 6,977 N 1.6 N 8.8
1976 3 7 21,739 6,825 2.6 1.5 15.3
Combined Technician - 1 -
1974 - TN o= a N <1
1975 - - N - a N. <1
1976 8 221 N 1.0 N a
_Operating Room Nursing | ) . o ’ i -~
1974 C - N N N N <1
- 1975 . - N N N N <1
1976 - N N N N . <1

Note., The above returns were derived using an alpha cocfficient of 77 per cent and the
per graduate cost bas{s. Results using an alpha coefficient of 100 per cent, the per student
cost basis, a discount rate of 15 per cent and different value combinations for these parameters
are included in Appendlﬁ 0. N denotes negative for the present value analysis. :In the case of
the benefit/cost ratio, N denotes.a negative ratio or a positive ratio less than 1.0." A dash .
for the payback period analysis tndicates that the costs of training wete never recovered prior
to age 65. . . . . - . .

%The rate of .return was not meaningful because the net earninps stream fluctuated between

o
u
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The shortest payback periods werq in the range of 7 to 10 years,

iy

[
the shortest'%eing seven years in the case of medical laboratory tech-

K .
B W

nblogy in 1976. ) | : . N
Again.thevuse o% avgraQe }l‘reference‘ggoup ror the nursing'

assistant and dental assistanthprograms producéd'extremely diff:rent”

rgﬁults (Eable 34). .In fact, a paybaék,periodfof only four yearsﬁwas'

4

found. for both programs\in 1976.‘“. : i C e N

Present values. ' The results of‘ﬁhe'present_value analysis'are

presented in-Table 32.s Given the more'rigorous nature of thistanalysis,
: A
programs without a payback period. obviously had negative present values.

Moreover, programs w1th a negative present value u31ng a five per cent
&isoount rate naturally had'a negative present value atvIO per cent.
The highest present values were found in 1976,.thevhighe§t being -

/

”dental nursing with $26,014 (with a.5 per cent discount rabe);‘§%~

— Y

: ‘ Negative present values using a five per cent discount raEF were
vrgﬁﬁdjih all years'of the study for‘the following programs:"health
record administrator, nursing assistang;iaental assistant and operating
room nursing. The oombinéd technician program‘was'essentially_in the
same.oategory eaoeptwthatwa”yeryvsmall-positive value ($2215 eaisted_in
1976. |
Use of the-grade 11 referenoe.group for the nursing assistant
:”and_dentalﬂassistant”programs“revealedippsitivewpresent_values.With.a~lO -
‘,per cent disebunt rate in all years ofuthe study.'vThis finding contrastsk
_ with the negative present values using a grade 12 reference’ group;
With the exception of the special analysis using the grade 11

reference group, no program consistently<had positive present values

~ throughout the study using thele per cent'discount rate.'AHoweVer, in
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operating room dgfsipaz//\\\\f,ﬁ\

noted from the other evaluative methogs, was also reflected in this
. - . .

alysis. . P
~an yys . {
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. . ! : {
1976, positive present values did exist for all two year programs,

except health record administrator, and for the medical laboratory’
technology program using the 10 per cent discount'rate.' The highest
present value in that year was for medical laboratory technology which

had a present value of $6,825 using a 10 per cent discount rate.

Benefit/cost ratios. In that the benefit/c%st ratio methodllsi
really a‘yardant of the\Present‘valuefmethod, ratios-ekceeding 1.0 cguld
be expected only inicas%s_uhere a posltiye.present value‘existedf )
Accordingly, no:program‘had a benefit/cost'ratio greater than‘l.O.in all"

years of the study using a 10 per .cent discount rate (Table 32). “The

special analysis using the gradeflL reference group did reveal benefit/cost

ratlos exceeding 1.0 using a 10 per c' t discount rate (Table 34).

b

The highest benefit/cost ratios existed in 1976. Using the 5

per cent distount rate, ‘the ratios in thatuyear ranged from a high of -

2.6 in the case of medical }aboratory technology to-less"than,l.O for

health record administrator, nursing assistant, dental assistant and

~

Rate of returnﬂ/)The resulgs of the internal rate of return
< 7 ; [
. — ( » .
analysis are als<'presehted in Tablle 32. A wide range in returns, as
SR N
/ 4
R - N | | .
( Internal rates of return of less than one per cent were found -
cbnelstently,with respect to nursing‘assistant; dental assistant,ﬁoper—
ating room‘nursing and generally for the health record administrator and

combined technician programs. ' The basic pitfall of the internal rate of

return methdd, of providing misleading results whén”fhednet earnings

" stream fluctuates between positive and negative, was evident in regards
k e N ; ke

“

to the combined technician program in 1976.
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At the other extrene, internab rates of return as high as 12 per
cent were found for diploma nursing Kelsey and dental nursing and as

“high as 15 per cent for -medical laboratory technology.

In keeping'with thefresults USing the other methods, the hfgheét

-

internal rates of return existed in 1976 and the lowest in‘1975. ‘The

special'analysis,uaing the grade 11 referencei groups again revealed .
. = : . o/ ’

;

markedly differéntdresults. In fact, internal rates of néturn as high
as'29 and 19 per cent were found for the rursing asdistgnt and dental

 assistant programs, respectively in 1976  (Table. 34).
' _*‘ Onlyifive‘programs (diploma nursing Kelsey,-diploma nursing
. Wascana, psychiatric nursing,‘dental nursing and medical laboratory-

technology) yielded internal rates of return exceeding one per cent in
all three years of the study. The result% for these five programs can

L
be summarized as follows: . ' o

Louest ‘Rate ' Highest Rate
1974 7.97% (Psychiatric Nursing) 11.6% (Medical Lab. Technology)‘
1975 - 6.7% (Diploma Nursing . 8.9% (Dental Nursing)
: Wascana) '
1976 lO.3Z (Psychiatric'Nursing) ‘. 15.3% (Medical Lab. Technology)

Summary. Each of the four methods o}ovided'a different type of
neasure of the social jonetary’returns to'health~personnel training.
The. following géneral findings emerged from the ﬁour_meaaures of monptary
returns using earnings profile“A. |
. First, the highest returns existed/for dental nursing, psyohiatrio
nursing, diploma nursing, and medical laboratory'technology programs.

_ o .
The precise rank order varied depending on the year and the evaluative

. method used.
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" Second, the nhrsing'assistanﬁ and’dedtal aésispant programs
- cpnsiétenfly faiieé\to yield positi¥e féturﬁs whep-é gradé 12 refgrénce
group was used. HQWever, the same.g;ograms had-among the highest returns
‘jheﬁ'é‘grade-llifeférence‘grOUp.was'ﬁséd. o

*

o Third, the operating “room nursing progra

\ usistedly failed to
 yield poéitive returns.. The combined technic§  >héa1;h récpf&
adminiStratoriweré in thévsame category éxcept'tﬁat‘Small bosiﬁive
returns wéré obser?éd in L97é:,‘

) Fourtﬁ, ﬁhe;highést rétufns‘éﬁisted~invl976'%nd the lodeét-
returns were for 1975. | | |

. Finally, as evidenf‘from”Aépendix'O; Table 85Vthe use of the ber

. . o N

_studént'cost basis“gnd an alpha Eoefficiept'of 100 pér cent produced

- : . . N . . !
higher returns. For instance, the highest internal rate. of return rose

ﬁo 24 per cent (for mediéélsléborato:y.téchnqlogy) iﬂ l976,when'fhe_per. _}'
student cost‘basié and aﬁ alpha'coefficien#~of 100 per'cent were used#
simdltanéously. " The réte forbthis same progrém‘using the per graduate
cost‘taéis and an alpha coefficient of 77 per cent waé_lS per cent as-
reported abo&e. ~HQWevef, tﬁe usé:of the per_studént cogt‘bésis anq an -

. alphavéoefficient of 100 per céﬁf did not cﬁange,thé baéic patﬁern in

the cases where dominant negaﬁive.feturns were fouﬁd with”thé per graduatg
éosf'basis and an alphé cbeffiéient Qf 77:pér cent. For insféﬁcg; |
looking at the 18 caées of internal rateé ofvfetﬁrn of‘less théqabﬁe péf
cént,in Téble‘32, not oﬁe cése'changed to a rate of gfeatér thén'one per'
cent when tﬁe per student cost basis énd én alpha*coefficient af 100 per

cent were used. -
. o



Findings Using Earnings Profile C B 4 ,

Payback period. As shown in Table 33 the payback periods in—
creasedfsubstantially in all those‘cases where a payback period‘existed
: . N . . . . . 'S

using'earningsfprofile‘A. For instance, the payback period for diploma

)

~nursing Kelsey in 1976 was 14‘years’using'earnings profile’C as opposed
to 8 years using A. Whereas the shortast period using A in/l976 was
seven years for medical laboratory technology, the paybackvppriod for
‘this same program‘using C was 10 years. |

A most revealing finding, also reflected in the soc1al earnings

' - -
differentials, was that some programs not having a: payback period USing

_earnings profile A did have a payback period using earnings profile 9.

This occurred in 1976 for the nurSing aSSistant Wascana, dental assistant-

Kelsey and dental assistant Wascana programs which had payback periods.
of 24, 34 and 39 years, respectively using earnings profile C.
“ ,
Again the use of a grade ll reference group made a distinct
:difference with respect to the nursing assistant and dental assistant

~programs. Whereas the investment was never recovered for these programs

"in either 1974 or 1975 using the grade 12 reference group, payback

3

'periods of‘8 to 9 years for the nursing assistant programs and from 5 to-
8 years for the dental assistant programs existed when a grade 11 refer—'
ence group was used (Table 34)

Present values. Table 33 also reports the present values for

health personnel training using earnings profile C. Where positive :

-

v present values existed using earnings profile A the values using C were

-reduced'substantially.' For example, the present values for: diploma

nursing Kelseyvin 1976 were $18, 645 and $6 366 with the five: per cent'
c & :

180
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Avernge_sacial ﬁonctlry Returns to Il
" Using Earnings Profile C by Tra}

‘.. Table 33

ealth Perionnel Training
ning Program and Year

[N
. ) Payback Present value (s) Benefit/Cost Raiios\ Internal
' ‘Program - Period - —={ '\ Rate of
Year e . (Years) 52 102 5% 102 Return (%)
-Dfploﬁn Nuraing Kelgey - . . L '
1974 1S 3,988 N~ 1.3 N 6.9
1975 19 490 N 1.0 N 5.2
1976 O 14 6,366 N ‘1.3 - N 7.1
é}plomé Nursing Wascana o ' -
1974 17 2,278 N 1.1 N 6.0
1975 22 N N N TN 4ab
1976 15 5,154 N 1.2 N 6.6
Psychiatric Nursing N .
1974 .20 N @ N N 48
1975 22 SN N N R 4.2
1976 16 5,091 N 1.2 N 6.2
Dental Nursing v s » i ' B’ .
1974 19 8 N 1.0 N 5.0
1975 19 485 N 1.0 N 5.1
1976 _ . , 15 6,853 . N L2 N 6.7
. Health Record Adoinistrator v ’
1974/ ' - N N N N <1
1975 . - N N N N <1
. 1976 24 N N N . N . .3
Nursing Assistant Kelsey ﬁ L R
L1974 ' ) - , N N NN <
1975 . - N ] "N - N <1
1976 23 -6l N 1.0 N 5.0
Nuraing ‘Assistant Wascana’ A )
1974 h - N N N N <1
1975 - ‘ - N N N N 1 <«
1976 - 24 N Ny N N 4.3
Dental Assistant Kelsey, e ) .
1974 ’ - N N N N <1
1975 . - N N N N ‘<1
1976 c 34 N N N N a.
Dental Assistant Wascana N
1975 - SN N N N <1
1976 , ' 39 N . N N N a
Medical Lab. Technology , ) .
1974 12 6,564 N : 1.6 N 8.3
L1975 14 3,991 / “L4 N 720
1976 k 10 11,597 300 . 1.8 1.0 10.2
Combined Technician ‘& . ) ) - k
1974 ’ ~ N N N N <a,
1975 - N N N - N <1
1976 15 1,529 N 1.1 N\ 6.1
Operating Room Nursing B o )
1974 - - N N N N <1
1975 - N N N N <1
1976 - N N N N <1

Note.
per graduate co
cost bas{s, a d
are included. in
the benefit/cos
for the payback
to age 65,

*The ra
positive and ne|

The above returns were

st basis. ' Results.using an alpha coe
iscount rate of 1S per cent and diffe
Appendix 0. N denotes negative for
t'ratio, N denotes a negative ratio o
Petriod analysis {ndicates that'the ¢

' : T
dert{ved using

an alpha coefficient of 77 per cent -and the
fficient of_100 per cent, the per student’
rent valwue combinations for th
the present value analysis.
r-a positive ratio less than 1.0. ' A dash
osts of training were never recovered prior

S

cse parameters
In-the case of

uated betwcen,

te' of répérn was not meaningful because the net earnipgsvatreum fluet
oS T : S . . - i -, : @
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Average‘Socigl Monetary Returns tovNurning
'Ulingxa Crade 11 Reéference Group-.by Earni

a

-
.

‘Table 34

-

JAsuistunt'and Dental-Assfatant T?hining
ngs Profile, Training Program and Year

\

. . - Payback Present, Value ($) | Benefit/Coet Ratios | Internal
Program Period - — Rate of
Year (Years) 52 107 5% . 10% Return (%)
Earnings ?rofile A [' .
Nuraing Assistant Kelsey o
1974 T 6 14,232 5,149 - 2.8 1.6 17.5
1975 6 14,292 5,029 2.7 1.4 16.9
1976 » 4 36,315 16,932 46 2.7 | 29.0
Hursing Assistant Wascana .- - o ) ’ ‘
1974 X 13,631 4,548 2.6 1.5 16,2
1975 R L7 12,999 3,736 2.3 1.4 14.5
11976 _ A 4 35,223 15,840 4.2 2.4 26.0
" Dental -Assistant Kelsey . E 1. /ﬂ’v o
1974 ‘ 7 . 12,852. 3,625 206 1.4 14.5
1975 8 12,143 2,490 2.2 1.3 " 12.6
1976 6 25,155 9,487 3.3 1.9 19.0
Dental Ascistant Wascana i . ’
1975 o 7 14,471 - 4,818 2.9 1.6 16:4
1976: N 7 23,418 7,750 - 2.8 1.6 16.4
Earnings Profile C
Nureing Assistant Kelsey . . 1 f
1974 o 8 8,887 2,046 2.4 1.3 13.2
1975 o -] 9,533 2,230 2.1 1:3 | 13.3
1976 b 21,189 18,308 3.1 1.8 20.3
Nursing Assistant Wascana. . ’ .
1974 ' 8 8,286 1,445 2.0 1.2 . 12:1
1975 R 9 8,240 - 937 1.8 1.1 11.2
1976 -6 20,096. 7,216 2.8 1.7 18.0
' Dental Assistant Kelsey .
1974 7 19,317 2,224 7 21 1.3 1304
197s 8 9,138 - 1,429 1.9 Lol 11.8
_ 1976 B . 5 16,717 5,506 2.5 1.5 16.4
" Dental Assistant Wascana: , _ o . . ‘
1975 ' i s 11,466 © 3,757 | “2.5 L. 163"
1976 - g7 14,980 3,769 2.2 1.3 13f7 '

Note.” The above returns were derived

per graduate cost basis.

cost basts, a discount rat
are included in Appendix O

using an alpha coefficient of 77
Results using .an alpha coefficient of 100 per cent, ¢
e of 15 per cent and different value combinations

per. cent and the
he per student
for these parameters
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discount rate. The use of earnings profile C produced negative present

183

9

7
. 7

valuegjiﬁ“sOmg cases where a positive value existed using A. This.
ogcurred for diploma nursing WaSCana‘(L975) and psychiatric nursing
(1974 and 1975). With Lhe 10 per cent discount rate, all programs in
all ghree years had negative present values using C with the exception
. 1 3

of medical laboratory technoldgy in 1976.

However, the use of'eérnings profile-C acfually worked in the
other direction as well. In 1976 higher posttive present values for
‘nursing assistant Kelsey and cémbined technician were found using C than
using A. (In fact, nursing assistant Kelsey had a negatiée present
value uéing A). Agéin the imgact of.Fhe differ}ngvlabour force parti-

o

cipétion fates between these heaith ;érsoﬁnel and Ehé&r reference group
Qas éhe4explénatory~factor.'

7\; B Onlyuqne program in one year (medical laboratory technolégy iﬁ

'1976)‘had‘a positive present value wiﬁh'the 10 per cent discbunt rate.

. The hgalth record adminis;fator,»nursiﬁg assistént Waseané,“the éwo
dental assistant programs,énd Operating‘room nursiﬁg cbnsistenfly had
négative present values with a five per cent discount rate. Moreover,
the nursing assistant Kelsey and the combined techhician programs_had a

positive present value with a five per cent discount rate in only}1976.

Benefit/cost ratios. As with the present value analysis, where

positive returns existed gSiné éarnings profile-A; lesser returns were
found using earnings profile C. The reverse effect was again noted with
nursing assistant Kelsey and éombined techﬁician in‘1976 where benefit/cost
ratios of 1.0 and 1.1 were found as -compared to negafive returns using A

(Table'33).
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With a discount rate of five per cent, benefit/cost ratios of
lessltban l.O‘existed.in all years for the healtﬁ record administrator,.
nursing assistant Wasc;na,‘the dental assistént‘ﬁrograms and;bperating
roon ﬁursiﬁg. As shown in Table 34, using a grade.ll reference groﬁp
produced high benefit/cost” ratios for the nursing assistant énd‘dental
assistant programs (e.g. 4.6 and 3.3 for nursing assistant Kelsey and
dental assistant Kelsey with a five- per cent discount rate in 1976).
.Only one program, the medical laboratory technology program in 1§76,
yvielded a Benefif/cost ratio of at lgastll;O using the 10 per cenfh
discount rate. The highest benefit/cost ratios were observed in 1976
and the lowest wére fouﬁd’in 1975.A

Rate of return. As shown in Table 33, internal rates of return

ranged from léss than one per cent to a high of 10 per’cent'using earnings
profile C. A decline in the rates, as compared to the resﬁlts using
earnings profiie-A, was noted in all cases where a rate excééding one
" per cent existed using A. Buf the reverse effect was again évident in
'certain-caSeé Qhére rétes less than one per cent (or meaningleés rafes)
existed using A. This occurréd in regard to both nursing assistant
programs and the combined technician program in 1976,

| - The highésflintefnal rates of‘feturn were fdund in 1976 and the
lqyest in 1975. Consistently, rates of return of less than one per cent
were found for the operating ‘room nursing progfam and geﬁerally similar
rates were found for the health record administrator,Vnursing’assistant,
‘dental assistant and combined technician programs.:_Wheﬁ a grade 11

. L4 ) -

reference group was used, the results were very different for the nursing
assistant and'denﬁai assistant programs;(withuinternal‘rates of return
é; high as 20 and 16 per cent, respeétively; The highest interqgl raﬁég—

a

\
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of return were consistentiy found for medical.laboratory tgchnology with
rates of 8.3, 7;0 and 10.2 per cent for 1974, 1975 and 1976,‘r¢spectivel§.
The defect in the internal rate of return analysis,>namely the production
of a meaningless"fate when the net earnings‘stream fiuctuatqf between
positive and negative, was again obsgrved;.this time for tﬁ;>dental
assistant programs in 1976.

As 1n the analysis using earnings profile A, only five programs
(diploma nursi;g Kelsey, diploma nursing Wascana, psychiatric nursing,
dental»nursiﬁg‘énd medicai léboratory technology) yielded internal rates

. of return exceeding one per cent in all three years of the study. The

results for these Five programs \can be summarized as follows:

Lowest Rate ~ ‘ Highest Rate
1974 : 4.8%.(Psychiatric Nu;siﬁg) ,‘ 8;32 (Medical Lab. Tecbnolpgy)
1975 4,27 (Psychiafric Nursing) 7.0% (hedical Lab.~Téchnbiogy)
1976 6.2% (Psychiatric Nursing) ~7710.2% (Medical Lab. Technolc;gy)

Summary. The following genéral findings emerged from the four
meaSUres of social mo;etary returns using earnings profile C. First,
the highest }etufns were found‘for»the same programs as ?n analysis
using earnings profile A, namely: dental nursing, psychiatric nursing,
diploma nursing ané medical laboratory technology.. Also, the highe§t
returns a%ways‘e;isted;in 1976.

Second, the‘nursing and dental assistant programs generally
failed to yield positive retﬁrns when a grade 12 referenc; group w;s
used. (However, there was.not consistent failu;e’as in the case of
earnipgs profile A.) Aéaiﬁ;7the use of a gradevlllfeférencg group

produced very different, and in fact relatively high, returns.

G
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Third, as in‘the'analysis using earhings prPfile A, the operating
room;nursing program consistently failed to yield positive returns.. The
combined technician ind health record administrator brograms also had
negative feturns_except that small positive reghrns were found in 1976.

Finally, as shown.in Appendix O; Table 87, the use of tﬁe per
student cost basis and an alpha coefficient of 100 per cen£ produced
highe; returns fhan §h6§e reported in this chapter. In fact, the highest
return in 1976‘(still for ;;dical laboratory technology) was lé per cent
as compared to 10 per cent noted eérlier. Yet, as in the analysis using
‘earnings profile A; mgch the same pattérn emerged regardléss of Ehe.cost
basié or alpha coefficient -chosen. For instance even when the per
student gost basis and an alpha coeffiéient of 100 bef cent were used
together, in only‘three of the fourteen instances where inte%nal raﬁes
of return weré.lesé than one per cent ‘in Table 33‘did‘a rate greater

than one per cent emerge.
SUMMARY OF CHAPTER 7

Thié‘chépter.ﬁas,presented the findings of the study regarding
sociél monetary retUrﬁs to‘heglth peréoﬂnel traininé.

The analysis of lifetime social earnings differentials reveal;d
that-differentials ranged from négative values.to as high as $95,034
using elarnings profile A. Using earnings profiie C the range was from
negatjve to a high of $56,543. The highest differentials existed in

| Fouf methods were then used to compare the earnings differentiéls

to the cost of training: (1) payback period, (2) net discounted present

L3

value, (3) benefit/cost‘ratib, and (4) internal rate of return.

]
I
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The payback period, uéing earnings profile A, ranged from programs .
where the investment was never recovered prior to }etirement at age 65
to a program hav}ng a payback period of only 7>years. Using earnings

'.profile C the shortes; paybaﬁk period was 14 years. The shortest payback
periods occhred in 1976;}or ﬁedical‘1aboratoryitechnology.' The health . ¢<::::>>
record adﬁiniétrator, nursing assistant, dental assistant, combined ‘
techniéian and Operatihg'room nufsing‘programs did nbt yield sufficient
returné to recover the investment ih ény;yeaf using earnings profile A.’
However, a paybéck.period was fopnd in 1976 for all these programs o
exceﬁt operating room nursing using earnings profilé C.

The ppesept value analysis revealed a r#nge.frdm'hegafivevvalﬁés
to a high of $26,014 uging eg;niﬁgs profile A and from negativé-tg a
high of $11,597 uéing eérninés profile C. }(using a five per cent disgount. o
rate). The highest values were. found in 1976.’ Only one program had a
positiﬁe present value usihg»a 1Q per'gent discount rate, the medical
laboratory\technolog&ﬁﬁrogram in 1976; .Negative present val;es‘were
consistentlj\fo;nd for-the”health record adﬁinistfétdr, nursing aésistapf
Wascana, denﬁal ass}stant, and operatigg room nursing programs using ' Lo
either earnings profile A or C.

Benefit/cost ratios naturally followed"theqpatterns establiéhéd
with the present valﬁe analysis. The higheét benefit/cost ratig being
for médical laboratory technology in 1976:;"2.6>using earnings profiie A
and 1.8 usingvearninés profile C with é.five pef Eeﬁt_diécount rate.

AY

”:Tbe highest internal rates of refurn existed in 1976; the highest

was 15.3 per cent for medical laboratory technology dsing earnings

profile A and 10.2 per cent for the same program using earnings profile

N ‘ . ,
C. Rates less than one per cent or meaningless rates of return were
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found in all years for the denta] assistant programs and operating room

nufsing under earnings profiles A and C. While the health record ‘

administrator, nursing éssistant'and combined technician programs had ;%

rates of less than one pér cent in 19

per cent were observed in 1976.

¢

74,and 1975, rates exceeding one

Special analyses using ; grade 11 reference group were con-

ducted for the nursing'assistant and dental assistant programs. The

results of these analyses revealed very different findings as compared

to the resulta'using a grédé lZ'referencé group.l Whereas generally

negative returns were found using the grade 12 reference groups, very

high positive returns were evident using the grade 11 reference groups.
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Chapter 8 \

\

é ) :
PRIVATE MONETARY RETURNS TO HEALTH\PERSONNEL TRAINING |

Thisvchapter.presQnts;tHe findings of the study regarding™“the

1 \

private monetary returns to health personnel  training. Private monetary
‘ ‘ s . - o P '

returns are reported for sélfrsubporting,studegts, bursary recipients
énd allowance recipients. The first section répotts the private lifetime

:earniﬁgs‘différeﬁtiaié. Subsequgntly: these earnings differentials are

compared to the costs of training using the four evaluative methods.

As in the case of social returns, the analysis of private,returns

wasvtbnducte& using alphé coefficients of 77 and 100 per cent and
- discount rates of 5, 10 and 15 per cent. Théfcompléte,set of results is

contained in Appendices N and P. As in the analysis of social monetary
,‘\p‘d_ ‘ . A ) X . .

returns, tle discussion of privéte'returns in this chapter,ifocuseS'on

those analyses us}ng earnings profilesesA and C,wéh alpha coefficient of

77. per cent, and diséaunt,ﬁétes of 5 and 10 per cent. o j
' Since private costs weme deemed to be .the same at

. . . '

each InStitute,‘
: . IR T _ , -
no differentiation between the diaplicated programs is made in this

" chapter.
‘ r

e Vs

PRIVATE LIFETIME EARNINGS DIFFERENTIALS FOR HEALTH PERSONNEL

Private lifetime earnings differentials were computed by

comparing the after-tax earnings of health persomnel ;ndﬁthéirlreférence

N -

- groups. Private costs Qf'trainihg’wéré'thendsdbtractedwipgm the total
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earnings differentials.. Thechmplete set of results using alternative
'alpha;coefficients, earnings profiles'and types of students is contained

in Appendix N, Tables 81, 82, 83 and 84.

. . . ] 0
Findings Using Earnings Profile A

k]
e

A

‘Table 35 reports the private lifetime earnings differentlals for
the three types of students u51ng earnings profile A, and an alpha

coefficient of 77 per cent.

.
-

The private lifetime earnings differentialskvaried widely among
the prograns.~ In 1976,Afor‘instance, the differentials for self-
supporting students ranged from negative’values for the nursing assistant),
dental assistan;'and operating room nursing programs to a,high'of $83,307
for dental nursing (Table'35>;

| Looking at overall patterns,.the hlghest earnings differentials
were always found in 1976 and the lowest differentials were in 1975. of
‘the three types ofvstudents'in any given program, allowance-recipients_.li
.naturally hadfthe{highest'differentials;lfollowed‘by bursary recipients.'
The lowest differentialS'were for self-supporting students.

A key finding was ‘that thefprovision'of an'allowance did not
generally change the pattern -of earnings differentials. ‘Where negative
differentials'existed for self-supporting students; negative differ-

entials were also obserVed for allowance recipients. The nursing as-

fsistant programs in 1976 were an exceptlon, whereas the differential for

”ig'?Self-supporting ‘students was $ 541, the differential for allowance

recipients;was‘ 3 119 (Tablev35)

N J‘:’;(

et e A in the case of the social earnings differentials, a special
LR s ; "

[ =

aaalysis using the grade 11 reference group for the nursing assistant ¢ .

:‘2 N TR Sl

'gJ~and~denta1naSSLStant.programs revealed markedly different results as



191

»

*83ouenOTTY Buyurely 103 91q318512 J0ou 213 BIUAIPNIE I8Y1..83310U3p *3°U jo ISN Y] <930

3uapnig jo VQ>H pug 1vax

totu €501~ 866°1~ | raru 1§78 696~ v tatu €61~ v9L 1= 8uysiny mooy Buyisiadg
6969 664'C 60E°€C 089°5€- £6£°8¢- - . 8v8*BL- £€80°02- g8z~ 612 ueIOTUYI3| paurquo)
689°09. 615'Ls 620°LS 164442 B10°ge €98y | 199°1y 698°8¢ £z5'8¢ A8oyouyday +qeq 182}pay
10Z2°s1- 1e‘gr-. 198°81- 1s€° 26" y90‘0%3%¢  61S°0Y- €92'¢ce- S£0'9z- (L8092~ IURISIEEY TE3Uag
611°¢ 15— Iy~ ° gestie- 949z 0y~ oL'oy- | sio‘zz- 8L 2~ 6217~ uwisyssy Jujsam
. ‘ : * o _ sweidolq 6897 10 B3} 3ug
> : ' P . . ) L :
*3+u 67597 6%5 €2 *acu .- BIC'El- 82791~ *aeu el z- 918°z- 101V 1I8TUTTPY  piOIBY Y3 Teay
*ocu L8298 L0¢e'c8 T recu Ly2'19 LEE°09 , *a-u 605 ‘65 174:3:19 : Fhisany Teauag
*acu sszen $L2°78 *atu £90'9¢ £E1°6S tacu 960°¢S €Le'2¢ 8uysany dy1338yYd4syg
*9cu 978°16$ 9v8°9¢$ tocu ¥56°92$ y90°97$ T3y 80¢ ‘8¢c$ y29°L08 8uysany emoydiq
. a : swel oum,uwur oAl
-3uagdyoay Juatdyoay 8ut3ioddng 1uaydyoay Juajdyoay Sutizoddng Juaydyoay u:uumuuuz 3utii0ddng acmmoum
Jduenayy K1egang -319s% 3aduemo Ty A1vsang -~3138 aduemol Ty A1esing . -3198
- ! » o
' 9461 . ) SL61 9161 ’ ;

1e3x pue wwiBoag Buyuyeal £q y ayyjoid mwracuum
8ute yauuoeaqd yiTway 103 @1vIIU913333q sJuruavy awajag awmpiazyq

.

SE . ATawL



192
compared to the analysis using a grade 12 reference group. For instance,

whereas the differential for allowance recipients was $3,119 for the

nursing assistant programs in 1976 with a grade 12 teference group (Table
-35), the differentiel was $79,727 using a grade 11 reference group~
(Table 37). , ‘ }.

All two vyear programs, with the exception of health record
administrator, had consistently positive earnings differentiels for both
burearyhrecipients and self—supportingtstu&eﬁts. The healtp recotd
administrator program had negatiﬁe earnings eiffetentials in 1974Jend
1975. In 1976, positive differentials of 323,549 and $24,529 were found ’

fo;iSelf—supporting students and bursary recipients, respectively (Table
v . : .']" . . B

35). ' .

of the_one'year or less programs, 'only medical laboratory techf‘

nology consistently had positive earninge differentials. Differentials

\

of $57 029, $57 519 and $60,689 ex1sted in 1976 for self~support1ng
students, bursaty re01p1ents and allowance recipients,’ respectively
(Taple 35).

As in the case of soc1§l earnings differentlals, the use of an:
alpha coefficient-of 100 per cent did not change the basic patterns fot

the earnings differentials; An examindation of Table 89 in_Appendix P

~

reveals that programs showing negative differentials at 77 per cent also

showed negative‘diffetentials at 100 per cent.

)

Findings Using Earnings Profile C

The private ‘earnings differentials using earnlngs profile C are

.

presented in Table 36.°
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The‘results using earnings profile C-revealed the followingg*

similarities with the analysiS’using earnings profile A: - a wide var-

iatlon in earnings differentials existed among the programs highest

Areturns were observed in 1976 provision of a training allowance did not

' change the basic pattern .of.- the earnings differentials the only one

o

:year or less program having consistently positive earnings differentials

-

was medical laboratory technology, and the use of an alpha coeffic1ent

of: 100 per cent did not change the ba51c pattern of earnings differ-

'entials. Also, as in the analys1s using earnings profile A, ‘the use of

B P -
a grade ll reference group for the nur51ng assistant and dental assistant

programs produced high positlve differentlals (Table 37) as compared to

negative or very low positive returns u51ng a grade 12*reference group.

However there were two ba51c differences between the results

u51ng earnings profile C and the results using earnlngs proflle A.

F1rst, in cases where a p051tive differentlal existed u51ng A, a- lower

\ . . SR

p051t1ve differential occurred w1th C. However in‘no_case'did the

differential change from p031t1ve to negative. Ihis finding"is-consist-

-ent w1th the flndings regarding social returns._ Second, where negative

'

earnings

f earnings differentials existed using%:‘gphe effect of usin
'profile c was - to change the differen ial in many cases fr‘m negative to

A,positive. (The only deflnite exceptlon was operating room nursing where

!

'Asuch a change could not be expected given the same labour force parti-

,cipation rates for\\\erating Toom nurses and their reference group )

This reversal from negative to positive .was evident with respect to

health record administrator nursing assistant dental assistant and the
l o

combined technician programs. In the latter three cases such a reversalg‘\

‘- N

did not. oceur - in 1975 but the negative differentials were substantially
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. . 4
> . v .

reduced. For instance fwhereas‘the earnings differentials forjself;“
supporting students in the nursing assistant program was $ 40 701 using
earnings profile A" (Table 35) the differential using C was $ 3 376
(Table;36).i The tendency to reverse negative differentials using earnings

profile C iwas also consistent>with’the‘findings‘regarding social returns.: -
o ] o J
MEASUREMENT OF THE PRIVATE MONETARY RETUKNS TO -
4 ‘ SELF SUPPORTING STUDENTS ’

The private lifetime earnings differentials, as reported above, -

provide only a crude measure of the monetary returns to healthgper-

Sonnel training. 4The following section provides_a moreﬂrigdrous,analysis
) : . . @ .
using the four‘evaluative'methods. The complete -set of results is

’

prov1ded in Appendix P, Tables -89 to 95.

4

vﬁhe existence of a payback period, positive’present values;
t

- benefit/cost ratios greater ‘than 1. 0 and internal rates of return greater;

than one per cent all signified positive returns under the respective
'methods. This section focuses on self—supporting students. The differ—
‘ences. in findings for bursary recipients and allowance recipients are
discussed in subsequent sections of this chapter.
As vith the social returns,.the results presented herein are

' e
regarded:as representingpaverages withinyeach occupational’grbupt

Findings Using Earnings Profile A

.Payback.period. The payback periods, as presented in Table 38

_ranged from. programs where the costs of the investment were never recovered
prior to age 65 to a program hav1ng a, payback period of only four years.
t~The shor&est payback periods existed in 1976 and the longest were in

3

1975.. o g‘lf | .-_"_ R
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Table 38 !

n

Average Private Honetary Returns to llealth Personnel Training for Self-Supporting
Students Using Earnings Profile A by Training Program and Year

Payback Present Value ($) Benefit/Cost Ratios Internalv
Program Period v : - - Rate of
Year (Years) . 5% 102 5% 10X Return (%)

Two Year Programs *
Diploma Nursing .

1974 6 13,025 4,83) 2.6 1.6 5 ’

1975 7 7,879 1,590 1.8 1.2 - 12.3

1976 . "5 20,116 8,061 2.9 1.8 d «5
Psychiatric Nursing

. v

1974 N 7 17,202 5,945 3.1 1.7 17.0

1975 7 17,319 5,279 2.8 1.6 15.3

1976 6 28,459 11,331, 3.7 2.1 20.5
Dental Nursing “

1974 5 21,564 9,536 3.7 2.2 23.7

1975 5 21,436 8,908 3.2 1.9 ] 21.0

1976 4 30,776 13,943 3.9 2.3 25. 4
Health Record Administrator

1974 - N’ N N N <1

1975 5= N N N N <l

1976 8 6,620 510 1.6 1.1 10.7
One Year or Less Programs
Nursing Assistant .o

1974 : - N N N- N <1

1975 - N ‘N N N <l :

1976 6 N H N N <l
Dental Assistant . B

1974 - N N N N <1

1975 - N N N N <1

1976 - N N N N <1
Medical Lab. Tecﬁnology

1974 6- 13,460 5,351 4.3 2.3 19.6

1975 . 8 7,489 1,709 2.6 1.4 12.9

1976 _ 4 21,859 10,509 5.1 3.0 29.6

1

Cowbined Technician

1974 ) - - N N N N <1

1975 - + N N N N <1

1976 - 4 3,609 2,322 1.7 1.4 a
Operating Room Nursing ’
v : N )

1974 - N N N N <1

1975 ) - N N N N <1

1976 - N N N N <1

Note. The above returns were derived using an alpha coefficlent of 77 per cent.
Results using an alpha cocfficicnt of 100 per cent, a discount rate of 15 per cent and
differing value combinations for these parameters are included in Appendix P. N denotes
negative for the present -value analysis. In the case of the benefit/cost ratio, N denotes
a nwegattve ragio or a positive ratio less than 1.0. "A-dash for the payback period analysis
indicikes that thg costs of training were never recovered prior to age 65.

o .t : e - EY 1
*®The rate of return was not meaningful because the nét earninga'stream“fldc:uated o e
between positive and negative .o, I ' ) ’
o g ’ ' . . ST e -
! ! - ) 5 P
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In 1976, a payback period of four years was noted for dental
nursing, medical laboratory technology and the combineq techqician
programs. However, the payback period method was misleading with respect%
to the combined technician program. ‘Although a payback period of qnly
four yearsqexisted,/fhé~earnings di%ferentials were actually negaFi§éJin
the last 10-years of working life. Therefore, while the initial invest;
ment was recoveréd_within four years of graduation, the overall lifetime
earnings situation was not comparable to the other two programs which
also had a four year payback period.

The two year programs hda ﬁayback periods ranging from four to
seven years in all years of the study (Tagle 38). The exception waé
health record administrator which only had a payback period in 1976, a
period of eight years. J

Of the .one yég} programé; only the medical laboratory technology
program consistently had a'ﬁayback period. The periods were 6, 8 and 4
years for 1974, L9;5 and 1976, respectivély (Tablé 38)f

The iﬁvestment costs were never recovered prior to age 65 in the.
case of the dental assistaqt and operating room nursing programs in any

year of the study. A similar situation existed for the nursing assistant -~

- “ en B o “e L P
. = 1 o .ok - “® e e wa

and combined technicians pfograms except- that- these.programs had a

. payback period in- 1976.. SRR

. Using a grade 11 referenée‘grgup‘fof‘Ehe'nursihg assistant and
dental assistant programs again.produced’mafkealy QIffefeﬁﬁjféédlps;  A
For instance, the dental assistant program had bayback periods of 4; 4

and 3 years for 1974, 1975 and 1976, respectively (Table 44).

Present Values. Table 38 also présents the results of the
4 N

pfésenf value analysis.  Many¢of.;he patterns exhibited in the lifetime

o R

\ S : R T
' - : Ve .
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earnings differentials an? ﬁayback period analyses were aiéo evident

- here. The range ‘of presght values in 1976, using-a .10 per cent discount
rate, was from negative values to a high of $l3,943 for dental nursing.
" Negative values were observed in all years for the'hursing assistanf,
dental assistant and operating room nursing programs.

A ndtew;rthy f}nding was that all two year programs, except
health record adhinistrator, consistently had posigive present‘valhes
using the 10 per cent discount rate. The same situation existed for
medical 1éboratory.technplogy.

Present values for the nursing assistant and dental assistanti
p¥;§*ams were also consistently positive with the 10 per cent discount
“rate when a érade 11 referenée group was used (Table 44). This stands:
‘in sharp contrast to the consistently negative p:eseqt valqg§ when a
graée 12 reference group was used (Table 38). ‘ |

€

Bénefit/cost ratios. The basic pattern established with the

present value analysis was evident in thé benefit/cost ratios. : Where - * °
negative present values existed, benefit/cost ratios of less -than 1.0 ;-

emerged.

‘Q;fIhe-highéétAbenéfit/cos£3rétio was for mgd#gal }abbra§Q;y tgc;”
 nology{i;'1976;Q£ere'a'ratio of 3.0 existed with a 10 per cent discougt
rate.’ The' next highest ratics wére 2.3 and 2.1 fbr" déntal nursihg and
V‘ ﬁ§§§ﬁiaf;ic nursiﬁg,;féébécti;éi;“(faﬁié 55):'
:Théﬂuse of'a'grade 11 réferénCe‘gr6Up'for‘fhe'nursing'éésiéxant
énd'dental‘aéSistant programs produced the highest benefit/cost ratios
in the study. For instance 1976, the patios.were-4.7‘andk3;6,fpé§éesf—ﬁé

ively, with a 10 per cent discount rate (Table 44).



’

Rate of return.. The highest internal rates of return, as reported

“in Table 38, were in 1976. The range in that year was from rates of
léss than one per cent to a high of 29.6 per cent for medical laboratory

technology.
: ¢

With the exception of health retbrd,adminiétratdr, the two -year
programs had internal rates of return between 12.3 and 25.4 per cent.

The health record administratoprrogram had rates of less than one per

t

cent in 1974 and 1975, but in 1976 it had an internal rate of return of
10.7 per cent (Table 38). , ’ : o
The only one year program having internal rates of return greater

than one per cent was medical laborétory technology. The one slight

exception was the combined technician program where the fluctuation of
the net earnings stream from positive to negative resulted in a meaning-—

less rate of return in 1976. Méreéver,fas is. evident from'Table 89 in

‘Appendix P, the use of an alpha coefficient of 100 per cent did not

..change these negative -patterns. PR SRV

” fﬁ”f@bléiéé{ife&géiéd Ve;y'high iﬁtgfhéij;éﬁésfdf ré£ufﬁ:«;inwlg76;~f§%ﬁ
- inétance,*réfeé“of‘reﬁurnlEfugygépgr;tbép 50 per éeﬁt‘énd.ofiBEfs!éé}'
cenf‘we;e,fédhd'fof the nﬂ(Sing‘gséisﬁaﬁt”éﬁ§ den1al a;;igtaﬁ£-pédéféﬁs;
feépectiveiy;- | o ‘

As in thé case of thergocial returns,ponly five programs (the
two dip10ma ﬂﬁrﬁing programs, psychiatric nursing, dental nursing,
medical laboratory téchnolégy)_yielded‘intefnal rates of retufnvexéeeding

5ﬁé”ber éént"iQAaLriﬁﬁfééiyéaréfbg_the éfudy. >Thefrﬁngés;infratééffér.f

. D T B -2

. The special analyses psing}a»gnQQe;ll;referenée“groub,Tas'reportedl

200



these programs wete as follows:

~

Lowest Rate ' _ Highest Rate

.1974n 17.0% (Psychiatric Nursing)‘ 23.7% (Dental Nursing)

1975  12.3% (Diploma Nursing)  21.0% (Dental Nursing)
1976 - 19.5% (Diploma Nursing) 29.6% (Medical Lab. Technology)

Summary. The followingigeneral findings emerged from the fourtb
measures of private‘monefary returns to self—supporting students using'
eérnings profile A. First, all two year programs except the health
recérd'administrator;had ﬁonsistently positive returns regardless of

: \ :
what method was used. ‘The same was true for medical laboratory tech-

nélogy; Internal rates of returns for these programs ranged between

'12.3 and 29.6vper cent.

Second, cohsistently negétive returns were found with respect to

nursing éssistant; the dental assistant and the oﬁeratiﬁgjroom nursing
programsf '(A slight;excéption was for the nursing assistant progfams
wﬁiéh ﬁéd a payback period of 6_yeérs in 1976:3 . -

| >YAThird,-the ieturns-varied'greatly among programs and‘among

: yearsg aithougﬁ.the rankiﬁg of progré&s remaiped fairly similar. //~>
S _Fin;lly,lﬁhe use of the gfadevil reference group not only re-

versed the negative return pattern for the nursing assistant and dental
\ .

assistant programs, but it produced positive returns which were among

the highest in the study. v

°

Findings Using Earnings Profile C

,Péybaék period. As presented in Table 39, the shortest payback

periods using earnings profile C was four years, for the medical Iab-

oratory technology and combined technician programs. Generally, the

201
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Table 39
Average Private Monetary Returns to Health Personnel T;-uini.ng for Self-Supporting
' Students Using Earnings Profile C by Training Program and Year .
Payback Present Value (§) ) Ber;nefi:_/Cost Ratios | Intérnal
Program - Period . . Rate of - . ’ A
Year . (Years) Y4 10Z ) 5% . 10% ’ R‘et|urn (2)
Two Year Programs . ) . ! . ’ ‘
Diploma Nursing '
1974 i 9 17,332 773 1.9 1.1 11.1 .
1975 « 12 4,764 N . 1.5 N 8.5
1976 g 8 11,403 2,034 2.1 12 12.2
Psychiatric Nursing ' '
1974 : 10 ~ 9,253 1,105 2.1 1. 11.3
1975 0 B . 9,380 . 401 2.0 1.0 10.4
1976 . 8 15,423 3,429 2.5 1.3 13.2
Dental Nursing - ‘ .
1974 . ’ 7 11,785 - 3,246 2.5 14’ 14.5
1975 ’ ' 8 11,820 2,595 . 2.2 1.3 13.1
1976 o . 6 ) 16,978 . 5,141 2.6 1.5 15.5 3
Health Record Administrator . ) ) : ) .
1974 ‘ 25 N N ) N, N 3.7
1975 29 N N . NN ~1.Y
1976 . 14 3,995 N 1.4 N 7.5
One Ye.ar or Less Programs R
Nursfng Assistant ) : . L
1974 . , o 32 N N N N. a . '
1975 - N oo N. N <1 o
1976 : .8 3,785 236 1.7 1.0 | 10.6 : i
Derital Assistant ’ ) ) ' ) L
1976 ' 35 . R N | ———— N a o
1975 , - e N N |«
1976 : ’ 2 a2 N L1 N a .
Medical Lab. Technology o
T - . 0 ; 3
1974 : N 7 L 79,35 2,870 3.3 1.7 15.9 /
1975 : i 6,664 938 2.4 1.2 ‘II.V ,
1976 . 4 14,880 5,880 3.8 2.1 21.1
Coubined Technician
1974 R 30 S B B N N - a
1975 - N N : N N <1
1976 : 4 5,682° 1,810 2.1 1.3 15.9
Operating Room Nursing C . "
1974 : - N N LN N <1
1975 - "N N : / N N <1
1976 o - KN, J N ‘N e

Note. The abéve returns were derfved using.an alpha coefficient of 77 per cent. -
Results using an alpha coefficient of 100 per cent, a discount rate of 15 per cent and .
differing value combinations for these parameters are.included in Appendix P. N denotes "> ’.lhiL =
negpative for the present value analyais; In the case of the benefit/cost .ratio, N.denotes . .
& negative ratio or a positive ratio leés than 1.0. A dash for the payback period analysis : -
indicates that the costs of training’ucre never recovered prior to age 65. ) ’ Y

. ) . O S I _ PR L

~ The rafe of féturn was Ot meaningful ‘Becauge rhe.nét earnings .stream fluctunted. . B T W
betdeen positive and negative. o . '

R 4 Ve R . SR LTI




"vkétudy._ The only one year program having\consistently positive present

203
' pé?backlperiode?were longerfuerng‘earpings ororile?é‘ru;u using“Aa Forﬁ_7
insrancei_the‘dental nurs}ué'orogrem Hao e’oa9oeek?oeriod-pf:siﬁgieerel o

However, a payback period existed in- many oases using earnings S

profile‘C where no paybackﬂwas-observed wirh A.' ThlS occurred With
respect to health record administrator ihv1974 and 1975, nursing'ass1stant’
'in 1974, dental assistant.in 1974 and 1976, ‘and combined technician in

1974.

Present values. MuCh‘the same patterneemergea With"&ﬁé’préseut;;{;Qﬂfyr'qlh

value analysis as with the payback period method; blu‘effect, prograhs'
wifh oositiue.present.values using earnings profile A had reduced positive’
presenr valuesvuSing C. For instance theepresent value for dental |
nursing in31976‘deefin9d from $13,943 to §5,141 with a 10 per<cenr IR
“discount rate. | | |
| ihe‘other eentral.differenee between the results for each eernings
profile'wés that in oases where negative present ualueseexisted uqing_A,
positive present values or lesser negative values emerged with C. | i%?
| Present values among programs varied greatl?. .Io 1976, the
range was from negative values to a high of $5,880 using a ld per cent
- discount rate. - .
‘All two year progrems,Auith the exception of health chor& T
-administrator in all years and diploma nursing'in 1975, had positige o

epresent values ‘with-a 10 per cent discount rate in eachfyear of the

LIS P
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values was medicai laboratory'technolo;~
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assistant and dental assistant programs (Table 45). For instance, the

' present value for the dental assistant program in 1976 was $9 298 using -

. ,3aggrade llvreference group as'opposéd to a‘negative value using a grade ~

12 reference group (with a 10 per cent discount rate).

L Benefit/cost ratios. The pattern eStablished in the presentn
value analysis also appeared with the benefit/cost ratios. A decline inv

i benefit/cost ratios was noted u51ng earnings profile C wherever a ratio

SE G e Al o Gaer w0 NTA e g R

:'greater than l 0 existed u81ng A.l For 1nstance, the- beneflt/cost ratio

,,,,,

\

= 10,pet ‘C;ent._d..lscquq.t ,ra,te.)-.,...-. o
| “hbut‘again results.using‘earningS«profile C“showed;some-improve—
ments over:A_wherever a benefit/cost ratio of less than 1.0 existed
using A.  This Qas most evident.in regards to the nursing assistant pro-
gram in 1976 which had a benefit/cost ratio of 1.0 under C with a 10 per
cent discount rate. B | =
Themhighest henefit/cost:ratio.with the 10 per cent.discount:
rate wasc2.l for medical laboratory technology in 1976.

Rates of return. The effects of using earnings profile C were

again evident in the .internal rate of return analysis. Where rates
greater than one per cent existed under earnings profile A, the rates
were,lower using C. For example, the rate for medical laboratory tech-

nology in . 1976 dropped frOm 29. 6 per cent to 21 7 per cent. But in

L A ;j*;}fseVeral cases:’ Where internal ‘rates. of return of less than one per cent

N . B T S I ST TR I

vzi?ﬁjffexisted u81ng earnings profile A, ‘rates gneaterqthan one per cent were

L observed using C.w In 1976y'for instance, a rate of 10 6 per cent;was

found for~the nursing assiscant program using earnings pnofile,C.Qr
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All the two fear‘programs consistently had internal rates of
return greatirlthan;one per centw. ‘The highest‘rates were observed 15
1976a“ Tne range in tnat yearvwas fron 7 5 to 15 5 perAcent.

Of the one ?ear programs, only medical laboratory technology
’con51stently had- rates uf return greater(than one per cent the rates
being 15;9 Il. 6 and 21. 7 for 1974 1975 and” 1976, respectlvely.

The ‘'Special analysis using the grade 11 reference group revealed

”?intErnaLRratequf-teturn-as-high'asTéé;S and 40;7’per'cen€‘igr\the

* nursing assistant and dental assistant programs;'réspeetiuel§:tlasle'
450" | .
jSig;prbgrdmé‘(tHe tWO'dipluma,nursing prograns, psychiatrie.
nursing, ‘dental nursing, medical i5b6£515r§ tecnndlogy;”and health

record administrator) yielded internal rates of return-exceedingfone per.

cent ‘in 41l years of the study. The ranges in rates for these programs

.. can be?summariaed.as_folldws: | . o .
Lowest Rate ’ e "Hignestlﬁatel';tt7
l974 11.1% (DiplOma Nursing) . - 15.9% (Medical Lab. Technoluéyj
1975 8:52 (Diploma Nursingj o 13.1% (Dental ﬁursingl" . 4
‘t976 12.2%.(Diploma Nursing) 21.7% (I@dical Lat. Tecnnology)

Summary. The following general findings emerged from the four
measures of private monétary'returns to‘self—supporting students using
earnings profile'C. First, where positi?é\{eturns existed using earnings
profile A lesser positive returns were observed using earnings profile C.
o Seeend, where negativelreturns existed using earnings profile A,

~

positive returns or less negative returns emerged using earnlngs profile C.

s



.. assistant’, dental assistant :and combined technician programs.

C e

Third, all twoyyear programé;;exééﬁglhéalln)iéédéa:édmiﬁisé“
trator, consistently had positlve returns (with the 10 per  cent dis= . T
‘count rate) regardless of Qhat evaluativé method was used.

wFourth,:consistently_negative returns were‘round'for operating

jroomgnursing‘and_generally'negative returns were observed for the nursing

. RS “ Twm e e Y
L e e o

Fifth, the highest internalhrates‘of return_were;noted in 1976+ -

In that year only. the operating room nursing failed to have an internal

” - - ; - B
~ PP O A B

rate of return greater than one per cent. (HoWeﬁer;‘a‘méaningful'rate

was not available for the dental assistant. programs ) The hlghest rate

of return in that year was 15.9 per cent, for medical laboratory tech-

nology.

MEASUREMENT OF THE PRIVATE MONETARY RETURNS
TO BURSARY RECIPIENTS

The monetary returns to health personnel trainlng for ‘bursary.

2_7rec1p1ents; are presented in Table 40 u51ng earnlngs proflle A “in Table -
41 using earnings proflle C andAln Tables 44 and 45 u31ng a grade lk
reference grOup. " |

As noted in chapter 5, the average bursary awards for one year
‘programs were $3423 $455 and $490 for 1974, 1975 and 1976, respectlvely.
The corresponding amthts for,two year programs were $684, 5910 and 980.
In the case of operating room nursing, thevayardsinere estimated to be -
one half of the award for one year programs. |

‘'The amount of the bursary awards mere relatively small com-. .
’pared to the total private costs or to private lifetime”earnings.
Th?r?fbfﬁl it.yas notrsurprising.to_find,that_no major differences
enlsted.ln‘the-returnS'to bursary reciplents?as-compared to self-

‘supporting -students.
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“,} o . * . Table 40 . .
Avcrage Private Honetary Returns to Health Personnel Training for Bursary Recipients
F Using Earnings ProfiFe A by Training Propram and Year'
L. st payback - Present Value {s) _Béne};c/Cost Ratios |Intermal - e
- Program. - .. - = - = ‘Periad - — - Rate of
"f Year ot (Years) - 5% 10% 5% 102 Return ()
Two Year P;ogrnms . - . -
Diploda Nursing . ) to ’ N
1974 S s 287100 8,507 | L L L 2e8e 17 <o bo1903. '
1975 S 7 8,789 2,500 2.0 1.2 14.0
1976 ~ ° ’ 5 21,096 9,041 3.2 1.9 21.7 - <
Psychiatric Nursing. . . o ;
1974 o 6 17,886 6,629 3.6 1.9 18,4 e
1975 . 7 18,229 6,190 : 3.1 1.7 16.7
1976 0 ’ . -5 29,439 12,312 4.0 2.3 22.5
Dental Hursing : s I ' .
1974 ' o 4 22,248 10,220 4.0 - 204 T26.0. 0 .
1975 5 22,346 - 9,818 3.6 2.1 o ]-23.3 S
-1976 - - - 4 e 31,756 14,923 4.3 2.5 28.2
Health Record Administrator o N . ,,‘ - “;fp - . ]
1974 N T NN a .
1975 o - - N | R RS D Lo v s .
1976 : o . 7 1. 7,600 -1,490 . 1.8 1.2 12.2
) R s : 3
- One Year or Less Programs . ___
Nursing Assistant . _‘ T
1974 ° S T o Nos N s e N s
1975 . o e T e e RS TONT R N RS -
1976 N 5 7 N N1 Noo N . Ao <. )
Dental Assistant ° R TR EEE I R T | .
1976 L e N N, N N <1
1975 . . . ~ N N NN <1 ’
- 1976 . - . S SN N N KL - e e
Medical Lab. Technology - . ’ E A A R ‘
1974 ‘ i s 13,802 . 5,693 4.7 2.5 . | 20.8 '
1975 : 7 7,944 2,164 - 2.8 1.5 1 13.8
1976 ; 4 22,349 10,999 5.7 3.3 32.2
Combined Technician .
T . . !
1974 Sl N N N N T T«
1975. ! BRI W N LN N <1
1976 ‘\ S 3 4,099 2,812 1.9 1.6 a’
Operating Room Nursing - '
1974 ) - N o N ne 1 «
1975 : - N N N N <
1976 - ; - N- N N N <1
" Note. 'Theiéhéve_feihrns were derived using an alpha coefficient of 77 pef_cgn;, . .

Results ueing‘an‘aiphﬂ'coefficlent of 100 per cent, a discount:rare of -15 per cent and -
differing value copblnatlons for these parameters are included in Appendix P. "N denotes
negative for ‘the prescnt value analysis. In the case of the benefit/cost ratio, ‘N dénotes
a negative ratio or a positive ratio less than 1.0. A dash:<for the payback period analysis
indicates that the costs-of tralning were nevér recovered Prior to 'age 65.

a i L
The rate of. return was not meaningful because the net earnings stream fluctuated
from positive to nbgativc. B

I

e
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Averuge Prlvaze Honetary Returnn to Health Per:onnel Tralning for Bursary Reclpients

Using Earnings- Profile C by Training Prog:am and Year

- Payback Présent Value ($) ‘Benefiq/Cost Ratios Internal
. Program ' Period’ - Rate of
Year (Years) 5X 10% 5% 102 Return (X)
Two Year.Programs
Diploma MNursing
1974 ‘ 8 8,016 1,457 2.1 1.2 12.3
1975 10. 5,674 N 1.7 N 9.3
1976 M 7 .12,383 3,014 2.3 1.3 13.6
Psychiatric Nursing ’ '
1974 . 9 9,937 1,789 . 2.3 1.2 12.3
1975 10 10,290 1,311 2.2 1.2 11s4
1976 ) . ) © 8 16,403 4,409 “237 L LS 3 14,5
Dental Nurslng - ) C . Pt j»;,;:> PR A -
Yy T T 6! 12,469 - 3,930 2.7 1.5 16.0
19750 - T . 7 12,730 - 3,505 2.5 1.4 14.6 -
: 1976 U 17,958 6,121 2.9 1.6 “17.3
" Hedlth Record Administrator )
1974 24 N N, 4.2
1975 29 NN 2.4
1976 13 A Vy- SIS T B P T
. .. -~ One Yeéar or Less Programs ) ) RS I B g
'Nursing,Assia:ancv e R R S
oaeze T . " 32 A N N N N a
1975 . - NN A N <l
1976 . - . , 7 4,275 . 726 1.9° 1.2 12 l
Dental Assistant L 1 N : -
———————— R IR A . : N L v
1974 Sarl e "3 N N NN a _
‘1975 - SN N N N <l
1976 , Lo 12 1,132, N 1.2 - N a
Hedical Lab. Technology - - - ) P o
1974 ° ’ : 6 9,716 3,212 3.6 - 1.9 17.1
1975. 8 7,119 1,392 2.6 1.3 12.6
1976 4 15,370 6,370 4.2 2.3 23.9
‘,Combinéd:Te:hnician :
1974 ’ 14 N N N N a
- 1975° - - N N N N <1
1976 . . 4 6,172 2,300 2.3 1.5 “118.5.
Qpetating Room Nursing :
t . : . * - -
197477 - N N SN <1
1975 ) - N N TN, N - <1
1976 .. . - - ) - N . SN - N c Ky~
¢ Note. - The  above reCurnn were derived using an alpha cocfficlent of 77 per cent. - ”

< ;"""'Reiultl using an alpha cocfficient of 100.per cent, a- discount rate of 15 per cent and

differing value combinations for these parameters are included’ in, Appendix P. 'N denotes
In the case of the bencflc/cost tatlo. N denotes

negative for the present value analysis.
a negative ratio or a positive ratio less than 1,0. A ddsh for the pnvback period analynis_

, lndicntes that the costs of training’ were ncver recovered prior to- uge 65..

®The rate of return was not meaningful because the net carninga stream fluctuated
between positive and negative.
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. pOSitive returns.

" ‘While no major differences existed‘in'the returns between self-
supporting students and bursary recipients, two important observations .

" were drawn. First in no: case using either earnings profiles A or C did

’ Sééond;-where positive returns existed for self—supporting
students the results for bursary recipients showed increased positive
returns.. In 1976 the internal rates of return for bursary recipients

were between one and three per cent higher than for self supporting
: (e

s

students. In the case. of the special analySis using a grade 11 reference

i D

s B

_,-'n

per cent (Tables 44 and 45)

e

\ P2

Using earnings profile A,,the payback periods for bursary recip—

ients ranged from programs where the costs of investment were - never

Li- L e sl

recoveréd prior to age 65 to a program haVing a payback period of only o

three years, the latter being the combined €Ethic1an program. Looking f

at all programs where payback periods ex1sted the range was from 3 to 7

B , »”

» years., Present values ranged from negative to'a high of $14 923 the

highest was for dental nursing in 1976 (u51ng a 10 per dent discount

rate) Benefit/cost ratios. ‘ranged from less than l 0 to 3. 3 for medical
laboratory technology in- 1976 (with a 10 per cent’ discount rate)
Internal rates of return ranged from less than One per cent to a high of
32 2 per cent. for medical laboratory technology in 1976 (Table 40)

Using earnings profile c, the shortest payback period for. bursary

recipients was 4 years, again in the case of the combined technician

programs A range of between 4 and 34 years was noted for programs

having a payback period. Present,values’ranged’from negative to_grhigh;

group, the internal rates of! return were increased between three -and six

209
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of $6,370 with a 10 per cent discount rate. Benefit/costiratios ranged

from less than 1.0.to a high of 2.3. Internal rates of ‘return varied
from less than one per cent to 23.9 per cent."The highest present - .

—

'value, benefit/cost ratio and 1nternal rate of return were for medical

laboratory technology in 1976. - I ‘.

As in the-caSe of previous analyses; there were two main differ-

SN o ' - . .

-ences between results using earnings profiles A and C. First, where

~ positive returns existed using A, the returns were reduced using C.
Second, in several cases where negative returns existed using A, positive

.returns were revéaled using C. o "

MEASUREMENT OF THE PRIVATE MONETARY RETURNS
- TO: ALLOWANCE RECIPIENTS

Only students enrolled in the nursing a851stant dental assistant,
zmedical laboratory technology and’ combined techn1c1an programs were
_eligible for training allowances. The average allowances were $2,716,-
$2,751 and $3, 227 for 1974, 1975 -and 1976, respect1Vely. Moreover, . -
'these students did not incur any direCt educational costs since these'
costs were paid‘on their behdlf by Canada Manpower./ The private costs -
of training for allowance recipients,vtherefore, werezmuch lower than

L

for either self?supporting.students or bursary recipients.

Findings Using Earnings Profile A

A .
.

. B : . . e . \«- N
The returns to health personnel training for allowance recip-

ients using earnings profile A are presented in Table 42. Despite the
-'greatly reduced private costs, the basic pattern of the returns for 2
allowance recipients was essentially the same as for self- supporting

students. .In no instance did positive*returns appear for allowance

recipients where negative returns existed for self-supporting students.'
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But where positive returns existed for self-supporting students the

"
' R . . S AL, .
effect of the allowance was to increase the returns. -For instance’, the
5 <t : ¢ S

internal rate of return for medical laboratory techndldgy in 1976 was:
greater thanNSO”per‘cent for allowance recipients as combgréd‘to 29.6

Il -

‘ : A . .
per cent for self-supporting students.. B .. ! . ~
Coy o e [REN : .

Findings Using Earnings Profile C

The returns to health personnel training for allowance feéipignts
using earning§‘p>ofilé C are presented in Table 43.

Looking first at the comparison between thevearnings'profiles,
the same dual effect agaiﬁ emerged: positive returns were reduced, but
negative returns were eitbé; lessened or changed to positive. For
exampkp,}thevbenéfit/cost ratio in 1976 declined for medical laboratory
jééchnol&é? from 9.7 using profile A to 6.9 using earnings pfofile C. In
céntrast, a benefit/cost ratio of 1.7 existed fot the nursing assistant -
programs in 1974 using earnings profile C where a ratio of less than 1.0
existed ;sing earnings profile A (witﬁ a LOvber cent discount rate).

The impact of thg allowance was greater using earnings profile C
than using earnings profile A. Whereas the allowance did not change the

basic pattefn of returns between self-supporting students and allowance

recipients using earnings profile A, some changes were noted using

T

earnings profile C. A change from a negative to a positive return
pattern was evident for the nursing assistant, dental assistant programs

in 1974 and for the&combined technician program'in both 1974 and 1975.

-

The benefit/gﬂét'ratios in 1974 for allowance recipients were ‘1.7, 1.5

and 2.9 for the nursinglassiStant, dental assistant and ¢ombiﬁed“tech—

- .

nician programs, respectively (with a 10 per cent discount-rate).



213

.pa3gnaon

;.mo 98e 03 10Tad pai2a0D91 19A3u 219m Su

poriad mumnxma 94l 10J ysep vy

N ‘OT3®B1 3s0d/3TjPuaq 3Yyj JO ISED ayl ug
.*3udd aad /7 jo 3UaI°133900 eydie ue Sulsn paaTIdp si89mM SuUINIII ?Aa0Qqe 9y]

1

*aaT3IE39Uu pue 3ar3rsod uaamlaq
T3 wed13ls s3urulies 3jau ay3l 9snedaq Inj3ujueaw jou sem uInjai Jo ajel w:ﬁm

ﬂcwmuu 30 $3S0D 9Yy3l 3IBY3l S3IBOTPUI STSA[eue

"0°1- UBY] sS3T Or3ea 2a73Tsod e 10 OFIeI 9aTIES0U B SIJOULP

*STsATeue anTea juasaad ay3 uow aaT3e3d0U sajouap N

I93I0N

RN

T

06< vy L°9 0L%°S  Twe‘e Z 9/61
3 z°1 z°1 942 60€ € SL6T
e 6°C 8¢ BILT  z8S‘CT 4 IR 21
: . . s UBTOTUYD3], paurquo)
-06< 69  9°z1 0v$‘6  0%S gl z 9261
a4 ¢*¢ 0°¢ 901°%  Z7£8%6 y GL6T
0°¢y St Syl ¥86°C  68Y‘TI € , 16T
: £3oTouydsy *qeT.1evIpaN
B €2 9¢ 660°C . TOE‘H. € " 9761
e N N N N 6 SL6T
e S'1 A4 0sY 1z11 7 7L6T -
. s JuBISTSSY TeIU3(Q
06< 7' 9°g OQw.mﬁ_ SHy Y Z ) 9/61
> N N N N - GL6T
e L°1 7°C 29 8671 4 _ . L6l
: - JuB3ISISSYy Juisany
“(%)uanioy %01 " %6 %01 %S (s1eag) 189) .
30 231my . potTadd ) wexdoxyg
HmcuwucH SOT31BY 3Is0)/3ITjausg ,AWV SNTBA 3JUdS21(d yoeqhe(d i 5,

-

s3uatd o9y @ouemMOTTY

weidoid Suruyeal £q 5 aTrjoiq s3utuiey Buts
103 3uyuiel] TLuUu0SIag Y3j[edy o3 suinjay Aielauol a3eatay aFeisay

R ALY C LA

O



Average Private Monetary Returns
a Grade lg'Reference Group and Earnings Profile A by Type of Student and Year

Table 44

to Nursing Assistant and Dental Assistant Training Using

Type of Student Payback ‘Present Value (§) Benefit/Cost Ratios Internal
Progranm Period - Rate of
Year (Years) 5% 10% 5% 10% Return (X)
Self-Supporting Students :
Nursing Assistant R
1974 3 14,496 7,202 5.3 3.1 35.4
1975 3 13,550 6,58 4.4 2.7 30.8
1976 2 30,708 16,153 8.0 4.7 >50
Dental Ass{stant ) . :
1974 4 13,485 6,095 5.0 2.8 27.4
1975 4 13,228 5,901 4.3 2.5 25.4
. 1976 3 23,703 11,566 6.4 3.6 36.5
Bursary Recipients
Nursing Assistant ¢ ‘
1974 ] 3 14,838 7,544 5.9 3.5 39.8
1975 ) 3 14,005 7,036 5.0 3.0 35.3
1976 2 31,200 16,645 9.0 5.3 >50
" Dental Assistant .
- v +
1974 4 13,827 6,437 5.6 3.1 30.3
1975 4 13,683 6,356 4.9 2.8 28.6
1976 3 24,195 12,058 7.2 4ol 41.0
Allowance Recipients
Nurseing Assistant
1974 1 17%10 10,316 72.0  42.6 50
1975 1 16,719 9,750 22.0 13.2 jy >50
1976 1 34,366 19,811 47.0 27.5 >50
Dental Assistant
1974 1 16,599 9,209 67.9 38.1 >50
1975 1 16,397 9,670 21.6 12.4 >50
1976 1 27,361 15,224 37.6 | 2l.4 >50

Note. The above returns were derived using an alpha coefficient of 77 per cent.
Results using an alpha coefficient of 100 per cent, a discount rate of 15 per cent and
differing value combinations for these parameters are included in Appendix P.
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Table 45

Average Private Monetary Returns to Hursing Assistant and Dental Assistant Training Using
a Crade 1] Reference Group and Earnings Profile C by Type of Student and Year

Type of Student Payback Present Value ($) | Benefit/Cost Ratios | Intermal
Program Period Rate of
Year (Yeara) 52 102 S 102 Return (Z}
Self-Supporting Students p
Nureing Assistant i
1974 3 10,784 5,071 4.2 2.5 32.1
1975 3 ., 10,925 5,012 3.8 2.3 29.1
1976 2 20,438 10,294 5.6 3.3 44.5
Dental Assistant ’
1974 3 . 11,400 5,474 4.4 2.6 33.1
1975 3 © 12,093 5,804 4.1 2.5 31.9
1976 3 18,425 9,298 2902 3.1 40.7
Bursary Recipients
Hursing Assistant . -
974 : 2 11,126 5,413 4.7 2.8 37.0°
.975 2 11,380 5,467 4.2 2.6 34.5
1976 2 20,930 10,786 6.4 3.8 >50
Dental Assistant _ ' .
1974 . 3 11,742 5,816 4,9 2.9 37.6
1975 3 12,548 6,259 4.6 2.8 37.1
1976 2 18,917 9,790 5.8 3.5 46.8
Allowance Recipients . !
Nursing Assistant [
1974 1 13,898 8,185 57.0  34.0 [ >s0
1975 1 15,09Q 8,181 18.7 11.3 [ >50
1976 o1 24,096 13,952 33.2  19.7 [->50
Dental Assistant )
1974 1 14,514 8,588 .59.5 35.6 I} 50
1975 1 15,262 8,973 20.2 12.3 >50
1976 1 22,083 12,956 ~ 30.5 18.3 >50

1

Note. The above returns were derived using an alpha coefficient of 27 per cent.
Results using an alpha coefficient 6f 100 per cent, & discount rate of 15 per cent and

r

I

differing value combinations for these parameters are included in Appendix P.
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'SUMMARY OF CHAPTER 8

This chapter has presented the findings of the study regarding

",the pnivate\monefary retﬁrns to health personnel training.u -

o o * 6. e
P IR SREE AR

The analysis of private lifetlme earnings differentials- for
self-supporting students revealed a range from negative differentials to
“a high‘of'$83;807Tusingfearnings:Profile A .and from‘negatiye differ—

entials to a high of $56,445 using earnings profile C. The‘highest

X e
T

differentials ‘were observed inm 1976.
l Four. methods were used to‘measure the priyate earnings differ-“

entials: (1) payback'period?_(Z) net-discounted present Value7,K§)"
benefit/cost ratio, and (4).internal rate of'return. |

The payBECK periodliof‘self;suppofting Stuaéhts using:earnings
lprofile‘A rangedvfrom‘programs'where the costs‘of investment were'never.
hrecovered prior to age 65 to programs having a payback period of only
four years.‘ The shortest'payback perioﬁ.us1ng earnings profile C was‘/
again four years. The shortest payback’periods were 1nv1976. -

Present values for self-supporting students using earnings’
profile A with a lO per cent discount ratevranged from negative values
to a high of $14,923. The highest present value using earnings profile
C was $5,880. Negative.present values were found for nur51ng assistant,

}ears of the study

dental assistant and operating room nursing in all
using earnings prefile A. However, positive present values were found
in 1976 for the nursing assistant and dental assistant program using
éarnings profile C. |

The highest benefit/cost‘ratios were 3.0 and 2.1 using earnings

profile A and C, respectively. Medical laboratory technology was the

program having the "highest benefit/cost ratios.

R
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The highest internal rate of return to self—supporting students hv.y‘ PR
ex1sted in 1976 the highest being 29. 6 usrng earnings proflle A and
21 7 using earnings profile C. Again medical laboratory technology had "

o the highest returns.

&L, e o _‘ " : T . : e TN I

S

The spe01al analyS1s using the grade ll reference groups in

fregard to the nursing assistant and dental assistant programs revealed

\
., very high positive returns to self—supporting students. This was a

'."

sharp contrast to the results using a grade ‘12 reference group, par—

- ticularly in,l974 and ‘1975 when negative returns were found. ’

" The private returnsﬂto bursary'reciplents-differedmgery'little
’ from theﬂreturnsmto self—supporting students. 'In‘no case was the bursary

sufficientzto alterﬂa"pattern of negative.returns. Wheré‘positive‘

' ,returns,existed,for self-supportingvstudents, the effect of the*bursary
was to. increase the'returns\somewhatﬁ'":

‘ﬁespite the‘greatly reducediprivate.COsts-to allowance recip-’
ients,»theAbasic pattern'of returns for allowance recipients was essen-
tially the same as for Self;supporting students under earnings profile

A. VWhere negative returns existed for self-supporting students, negativeu

returns also”appeaﬁed for, the allowance recipients. Howeyer, in the -

'analysis using earnings profile C,\some changes were observed in the -
basic patterns. In faét, ‘some cases of negative returns to self-

W

x

fsupporting students became positive for allowance recipients.

-
*

---------



. Chapter 9_v‘
| B
 SUMMARY, CONCLUSIONS, IMPLICATIONS AND
C ... SUGGESTIONS FOR FURTHER RESEARCH
~~. " OVERVIEW OF THE STUDY

T?eumajor objectivé of this study was to examine th? monétary>

: rqturqs-gp?iqvgstment in‘non—uniyersitx health personnel training in the
Province of Saskatchewan. The theory.of humaé capigéi‘provided)theAﬂw
analyticai frameﬁork for the study.‘ According to this theory,:expe;di—
tures on training‘represent a form of investment Secaﬁge,training leads
~to higher future earnings;' THerefore, ﬁhe analytical framework provided
by the théory of human Capital focuses bn.the relationship bétween the
-monetary cos;s,and monetary benefits of training. Moﬁefary benefits
were derived in this study by estimafihg lifetiﬁe‘earnings differentials
associated with training. The analysis was conducted uéing cost and
earningsudata for 1974, 1975 énd 1976. Boéh tﬁé perspective of’thé
individual (private) and the pérspective of society (social)fweré
édbpted in- the analysis. A total of 12 training programs were included

in the study.

Research Questions

¢

The examination of monetary returns on investment in non-

university health personnel traihiﬁg involved three major research

2
4]

questions: S A B
1. What were the monetary costs of training for each of the

12 -health personnel training programs in 1974, 1975~and 19767 . - P

i
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’ 224 What were’ the monetary beneflts, in the form of earnings dlffer—ﬁ

- P .

f::jentials, for each of the 12 health personnel training programs using

e

earnings.data for 1974, 1975 and 1976?‘
3.  What were the relationships between monetary benefits and
‘monetary costs, measured in terms of payback periods, net discounted

.Lpresent values, benefit/cost ratios and internal rates of return?

_Research Methodology S ' .

~

The research design for this study included a methodology to‘

t

estimate costs, a methodology for the constructlon of earnings proflles,

7 ““

and methods to measure the relatlonshlp between monetary costs and

benefits.

~Estimation of costs. Five cost componentsvwere used, in the esti-
mation of social costs: (1) educational institution costs, (2) foregone
earnings of'students; (3) government subsidies‘tolstudents, (4) student
educational costs, and (5) imputed costs of_interest on the physical
plant’ and of property tax exemptions. Social costs were expressed in
terms of per student.and per graduate costs.

'A grade 12 reference group was used to compute foregone earnings -
except for the operating room &ursing program where a registered nurse
reference group was used (only registered nurses were eligible to enter‘
the operating room nursing program). A special analysis of the nursing
assistant and dental assistant programs wag conducted using a grade 11

reference group (gradelll was the formal prerequisite for these programs,

but in practice most enrollees had grade 12).



[ A

Private costs consisted of-foregone'earningsland’srudent edu-

cational costs. Private costs were derived for_selffsupportingﬁstudents,'“

‘bursary recipients and allowance recipients.

Coﬁggrhctlon of earnings profiles. Since the large majority of

students in the programs under review were females, the analysis was

conducted by focusing solely on the costs and earnings for females.

Three earnlngs profiles were constructed for both health personnel and

.

their reference grOups. Earnings proflle A assumed full-time” employment

-

from the time.of gradtation until retirement at age 65 Earnings profile
B 1ncluded adJustments for ahe probabllity of survival and employment.
Earnings profile C was de51gned to reflect real-world average earnlngs
by incorporating five adjustments'for labour force activity.

The monetary benefits ofitraining were estimated by deriving the
difference in lifetime earnlngs betwhen health persounel and their
reference groups.. Alpha coeff1c1ents of 77 "and 100 ;;r cent were used
to identify the‘lifetlme earnings dlfferentlal whlch ¢ould be attributed
to training. ?Before-féi-earnings were used in estimating monetary
benefits from the social perspective; ﬁhereas after-tax earnings were

used for the private’ perspective.

Monetary returns. Four measures of monetary returns were used

to examine the relationship between the monetary costs and benefits of
training. These were: (1) payback period, (2) net discounted present

value, (3) beneflt/cost ratio, and (4) internal rate of return.
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SUMMARY OF MAJOR FINDINGS
9- .
- The major findings of the‘study concerning. the mohetary costs,

monetary benefits, and monetary returns on investment associated with

non-university health personnel training‘are summarized below..

‘Monetary Costs of Training

~ The major"findings of the study regarding the monetary costs of

training pertain to the distribution of social costs, per student social

costs, per graduate social costs, and the private costs to self-supporting

students, bursary reciplents and allowance .recipients. Costs reported

¢
a

below are rounded to the nearest hundred dollars.

" Distribution of social costs. The dlstrlbutlon of social costs

»

over the three year -period, based on the averages of all two year and

one year or less programs, was as follows: .The largest cost component

- @ . : ' . ' '

was foregone earnings.of students which represented between 49 and 51
=

per cent of total social costs for two year programs and between 48 and
50 per cent of total social costs for the one year or less programs.

. : o
The-second largest cost component was educational institution

costs_which constituted between 37 and 40 oer cent of total social costs
for two year programs and between 32 and 36 per cent of total social
costs for one year or less programs. Together, then, foregone earnings
and educational institution tbgtssaccounted for between 80 and 90 per
cent of total social costs. "{\
[

Student educational costs accounted/for only 4 to 6 per cent of

"

. . { .
total social costs. Government subsidies ép students represented only

one per -cent of the total social costs/of two year programs, but seven
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per cent of the total social costs of .one yéar'or less prpgrams.‘ The

S
NN

imputed costs of-interest‘dn‘tﬁévﬁﬁYEical‘plant and of prdperty tax

~ exemptions accounted for about five per cent of total social costs for

both categories of programs.

Per student social costs. The average per student social costs

_for two year programs were $16,600, $19,300 and $21,300 for 1974, 1975
and 1976, qgspectively.‘ The corresponding costé for the one year or
less programs were $7,800, $8,800 and $10,6Q0. |
'Shbstaﬁt;él*;é%iétiéﬁ‘existed in;all years in;thevper stﬁdent
social costé ;mong the programs. Of the two year pfograms,‘diploma .
‘nursing Kelsey consisteﬁtly had the 1owésf cost and déntal nursing
consistently had the Lighest cost. The range was greateét in 1974,‘
from $13,&OO to-$254000. >The varfatipn in per étudént social costsvwés‘
somewhat less for thé one year or less p;pgrams.; The gréatest range was
in 1976 when per student éociai costs VAriédhffom $9,800 to $12,200, fér
den;al assfstant“Kelsey aﬁd dentallassistant Wascana, respectively.
The special-analysi§ of the nufsing assistant aﬁd_dental as-

-~
‘'sistant programs uiing'a grade 11 reference group revealed substantially
§ v : )
lower per student social costs. For instance, in 1976 the cost of the

nursing assistant Kelsey program waé $8,900 as compared to $9,900 usihg
t . .

a grade 12 weference group.

. A
Per gradyate social costs. The average per graduatglsocial
costs for two yeaf_programs were $20,500, $23{500‘and $24,7OO for 1974,
1975 and 1976, respectivelyi The corféﬁponding costs for the one year

or less programs were $10,000, $10,300 and $12,600.

3



: . '223
 Per graduate soc;ai costs - were substantially higner than per -
student sociai costs. The average(ﬁpst‘differentials for two year
("programs were $3,900{ 54,160 and $3,400 for 1§7&, 1975 and‘l976; re—
:speetively.‘ The eorresponding coSt oifterentials fbr'the oneuyear,or
, lessgprograns were $2,3OQ,-$l,SOO=and $23006,VA"
»_As with per student social costs; a substantial range in costs
existed among theqprograms. Also, de use.of a grade 11 reference'group
for the nursing assistant and dental'assistant programs resulted‘inﬂ
: substantially"lower4eosts‘as;compared,tovthe costs using a‘grade 12 .

reference group. .

Private costs to self~supporting students. Private'costs to
/ . .

self- supportlng students in two year programs were $8,200, $9,700 and

$10,700 for 1974 1975 and 1976, respectively. The corresponQing costs. . .

a

for the one year or less programS'were $4,000, $4,800 and $5 300. ;The

‘ prlvate costs for the nursing .assistant and dental assistant programs

- Y

were $3,400, $4 400 using a grade 11 reference group.

Prlvate costs to bursary recipients. The private costs to

bursary recipients 1n two year programs were $7,500, $8,800 and $9 700 .-
for 1974, 1975 and 1976, respectively. »The corresponding costs for one
year or less programs were $3,700, $4,400 and $4,800.

Private costs to allowance recipients. Only students enrolled

in the one year programs were eligible for allowance support from Canada
- Manpower. The prlvate costs to allowance rec1pients vere $925 $1, 638

and $1, 632 for 1974, 1975 and 1976, respectively.“

. @ _
Monetary Benefits of Training : : " o

The monetary benefits of training, in the form of lifetime

earnings differentials, were estimated using three'earnings profiles for

-
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health personnel and their reference groups. - Since the earningsvprofiles

~
2

A and BVWere very similar, only the results usinglearnings profiles A
and C were'inciuded in the main discussion. Howeuer,'the results using
earnings.profiletB are'éontained in the appendices. °
Lifetimerearnings'differentiais were estimated‘from hoth:the
'social and private perspectives. Only the results based.oh an alpgg
coefficient of 77.per centfwere included in the main discussion. More-
’over, only the results using the. per graduate cost basis were 1ncluded’
in the main discus51on of social earnings differentials.
| O0f the three years, the'highest lifetime-earnings_differentials et

‘were found in_l976'and the lowest'in 1975.- Earnings differentlals

reported below are rounded to the nearest hundred dollars.

ra

Social earnings differentials. Of the 12 health personnel -

trainlng programs, dental nursing had the highest lifetlme earn&ngs
.

differentials in all vears of’ the study. The earnings differentials for

this program were $66, 700 $65,800 and $95 000 for 1974 1975 and 1976,
Dy

" réspectively. : ' . ?;;”

Negative lifetime earnings differentials;WereJ

earnings profile;A for the nursing assistant, dentalyassfgﬁgﬁg_and

3
operating room nursing program in all years of the:study and gor the
health record administratgr and combined technic1an programs in 1974 rand
1675. Another important finding was that these negative patterns d1d
not change even whén the per student cost basis and an alpha coefficient
of 100 per cent were used. ' However, the use of a‘grade 11 reference N

group for the nursing assistant and dental a$sistant programs dld

produce high positive earnings differentials..

-
~4
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Two basic differences emerged with the use of earnings profile

C. First, whenever positive earnings differentials existed using earnings
profile A, the differential was reduced. However, in no case did the
differential changé from positive to negative. Second, programs having

negative differentials using earnings profile.A showed improvements
either in terms of a lesser negative differential or a change from a

* negative to positive differential.

Private earnings differentials. Many of the same patterns were

evident in the private lifetime earnings differentials as in the socitl
¢ . ) . R

earnings differentials. The samé grodping of programs in terms of nega-
five and positive lifetime earnings differentials emerged. Also, the

same basic differenges were'noted between the results using earnings -

profiles A and C. 5 \‘.._—‘4/’”

Of the three groups of students, allowance recipients had the

'
1

-highest lifetime earnings differentials and“éelf—supporting students
had the lowest earnings differentials. However, an important finding
was that neither the bursary nor the allowance was sufficient to offset

negative earnings differentials. . ) o , ’

W

Monetary Returns on Investment

The monetary repurns'on invéstpent were examined from both the
social and private pgrspectives. The measures of monetary returns
reflected many'of thé same patterns as were evident in t£e analjéis of
lifetime earnings differentials: Again, the highest’resuits were in
1976 and the lowest were-in 1975. Also; programs,having negative
'earnings differentials naturally produced negative -results in he various

measures of monetary returns. ' . N

v
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Social monetary returns. A wide variation existed in the returns

on investment using earnings profile A. Payback periods ranged from
programs where the investment cost was never recovered prior to age 65
to programs having payback periods of seven to ten years; the shortest
being for mgdical laboratory technology in 1976. Present values ranged
from negative values to as high as $26,000 with a five per cent diécdﬁnt
rate ihyr976; the highest present value was for dental nursi;g in 1976.
.Beﬁéfit/cost r;;ios ranged from ﬁegative to as high as 2.6 with é five

per cent discount rate; the highest ratio was for medical laboratory

s .

technology program in 1976. Internal rates of>re§grn varied frém less

than one_ﬁer cent to as high as 15 perAcent; the highest was for medical

laboratory technology in 1976. The use of the per student cost basis

rather than the per graduate cost and the use of an alpha coefficient of

100 per cent rather than 77 per cent did not alter the basic pattern

(positive or ﬁegative) of the returns.

The two basic differences which‘emetged using earnings profile C

.iﬁ the estimation of earnings differentials.were also reflected in the

:measures of monetary returns. First, whenever positive returns ex%sted

TN

S~ S ~—

using earnings profile A, the returns were lower using earnings profile

i

. C. Second, whenever negative returns existed using earnings profile A,

the returns were improved (either lesser negative or positive) using

earnings profile C.

Only five programs (diplomé nursing Keisey, diploma nursing
Wascana, psychiatric nursing, dental nursing and medical laboratory
technology) yielded positive returns with a five per cent discount rate

using earnings profiles A and C (except for diploma -nursing ir 1975 and
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psychiatric ﬁursing in 1974 and 1975 using earﬂ{iés-ﬁrofile C). Using
earnings profile A, these progréﬁs'yielded positiJé returns with a 10
per cent discount rate only in 1976. The only program which yiglded a
positive return with a 10 per cent discount rate using earnings profile
C was medical laboratory technology and this occurred only in 1976.

. The remaining seven prograqs yielded nééative returAS with a
five per'cent diécount rate in all years of the study.  The exceptions
were nursingiassistanﬁ Kelsey and the combined technician program in
1976. Howgver, the nursing assistant and dentai assistant programs

yielded high positive returns in all years when a grade 11 rather than

a grade 12 reference group was. used.

Private monetary returns. Private monetary returns were con-
sistently higher than social monetary returns. The returné to self-
supporting students varied coﬂéiderably among the programs. Using
earﬁings Erofile A, payback periods ranged from proérams where the cost
was never recovered prior to age 65 to programs with payﬁack perjyods of
only four years (for dental nufsing, medical laboratory technology and
combined technician‘in-l976). Present values ranged from negétive to as
high as $13,900 for dental nursing with a 10 per cent discount rate.
Benefit/cost ratios with 5‘10 per cent discount rate rangea from negative
to 3.0, the latter being for medical laboratory technology in 1976.

Internal rates of return varied from less than one per cent to 30 per

cent, the latter again being in the case of medical laboratory technology.

The analysis of private monetary returns revealed the same two
groupings of programs with a 10 per cent rate as did the anélysis of

social monetary returns with a 5 per cent discount rate. Generally
I

227
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diploma nursing Kelsey, diploma nursing Wascana, psychiatric nursing,
dental nursing and medical laboratory technology yielded positive returns.
The remaining seven prdgrams generally yielded negative returns. Hdwever,
the negative feturhs were not as pronounced for the heélth record adminis-
'trator, nursing assisténthand c0mbined_techhician programs as in the case
of social monetary returns. These prog;éms yielded positi&e returns with
a 10 per cent rate in one year, 1976.

Once again the two basic differences between the results using
earnings profiles A and C were evident.

The private retdrns to bursary recipiehts d;ffered very little )
from Ehe returns to self-supporting students. Qhenever positive returns
existed for self-supporting students, the effect of the bursary award

-

was to increaée the returns somewhat. For example, in 1976 the internal
r;tes of return were increased between one and three per cent. But, in
no cgge did the bursary change returns from ﬁegative to positive.

Private returns to allqwancé recipients differed substantially
from -the returns to selfdéupporting students for those programs haQing
\ﬁzj::;ve returns. For exagﬁie, the internal rate of retufn for medical
laboratory technology in 1976;usiﬁg.earnings profile A exceeded 50 per
éent as compared to 30 per cent for self-supporting students. Another.
imporéant finding was that the a}lowance was sufficient. in certain cages-

¥ §

using earnings profile C to switch the monetary returns from negative to-
~ .

positive. .
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CONCLUSIONS
The'findings”of this study supﬁbp;ed'several conclusions regarding
the monetary returns to non-university healfh personnel training in the
Province of Saskatchewan and other conclusions of relévance to the human

capital research program.

Monetary Returns to Health Personnel Training

Two guidglinea used in the interpretation of results in this
study are worthy of repetition. First, the monetary returns observed in
this study were regarded as conservative estimates since no adjustmenf
for seculaf gro@th was included in the eafnings data. Therefore, an
upwards adjustment 6f three per cant,'as discussad in Chapter 2,- was
used in interpreting the monetafy returns. Second,.S per cen£ was
'selecte& as‘the.minimum acceptable rate“of return for social monetary
returna and 10 per cent was selected aalthe minimum acceptable rate of
return for private monetafy returns.

The majaf conclusions regarding the monetary returns to health
‘personnei training were as follows: ? |
1. Of the three years covered by the study, the highest monetary

/_x
returns were observed in 1976 and the lowest returns were in 1975.

*
Therefore, the costs of tralnlng and the salary levels for health person—v
nel did not increase at uniform rates. Between 1974 and 1975, costs( |
increased faster than salaries Vhereas the.opposite was true between
1975 and 1976,

2. Private monetary returna were consistently higher than ' Q
social monetary refurns. ~Thus, on tha_basis of the present aqaiysis,:

health personnel training was a betfer investment from the individual

standpoint than from the social standpoint.



3. Social monétary returﬁs differed greatly among the 12 health
personnel training prog;ams; In effect, three categpries of programs’
emerged using the‘real—world'ea;nings profile (earnings profile C):

| (a) Five programs (diploma nursing Kelsey, diploma nursing
Wascana, psychiatric'nursing, dental nursing and medical laboratory
e | -
technology) yielded returns above the minimum acceptable rate of return
in all three years of the study. | | o

(b) Three programs (dental assistant Keisey, dental assistant
Wascana and operating room nursing) yielded returns below the minimum
acceptable rate’of return in all three years of the study.

(c) The remaining fogr programs (nursing;hssfstant Kelsey,
nursing asslistant Wascéna, c0mbiﬁed technician an& health record adminis—
trator) yieldea inconsistent mone;ary returns. Whereas the returns for
these programs were below the minimum acceptable rate of return in 1974
%nd 1975, the returns in 1976 were above the minimum écceptable rate of
réturnL

4, Private monetary returns also différed greatly among tHe‘
programs. Using the rea;—world earnings profile? tﬁe same three cate~-
gories of programs émerged as in thé analysis of social monetary returns.
- However, the categorization of programs in terms of private nonetary’
returnSIWas made using 10 per cent as the minimum acceptable rate of
return.

5. Although the nursing assistant and dental assistant programs

yielded monetary returns below the minimum acceptable rate «of return

. : . L3 . i .
when a grade 12 reference group was used, these same programs yielded
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relatively high‘returns when a grade ‘11 reference g}oup was used.
Thérefore, while these programs were a poor investment from a financial
standpoint for persons wifh a gfadé 12 level of education, they were an -
attréctive investment for persons with a grade 11 level of education.

6. The nega;ivé\monetary returns observed in thisistudy weré
a consequence of low salary levels for the particular health personnel
'groupg-rather than of the cost of Ffaining. Generally, the cost of
training could have been'reduced to éero and the hegati&% return patterns
would have still emerged. The underlying explanation in these situations
(except for operating room nursing) was that tge maximum salary levels
for the health personnel group were less than the ‘maximum salary for the
grade 12 referénce group;

7. Two basic distinctjons emerged Between phe monetary returns
usiné earnings profile A (mgx&m:z labour force activity)‘and'earnings
pfofile C (real-world labour for€e activity). Wherever po;itive returné
were obéerved using earnings profile A, fﬁq corresponding returns using
earnings profile C were reddceé. Buf, whenever negative monetary returns
were oEsefved using profile'A, the corresponding returns using earnings
profile C were improved; fhé uﬁderlying explanation in both instances
was the labour force participapion rate. .

Since the‘participatidq.rates were. always Bigher for health person-
nel than their }eference gfoups (exc;pt for operating room nursing), the
health personnel grdup retained a larger proportion of.its maximum |
earnings."Deépite this, however, the dollar value of the'diffefential was

reduced using earnings préfile C and thus lower monetary returns occurred

in those programs where a positive return existed using earnings profile A.
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The occurrence of negative returns using earnings pfofile A was

due to lower maximum earnings for the health personnel group than for

IS

the reference group. In this situation, the effect of differing labour

- .

_force participation rates was to improve the monetary returns because

-~

the health personnel group retained a larger proportion of its maximum

~earnings than did the reference group. This reduced the negative

earnings différentia1 and, in some cases, actually produced higher
earnings for the health personnel group resulting in a positive earnings

differential.

Iy

An important conclusion arising from these results 1s that the

higher labour force participation associated with training can effect
positive monetary returns even though‘the maximum earnings in the

particular occupation may be less than for the reference group. %+

. .

8. The monetary returns for the five programs which genérally

yielded returns above theé minimum acceptable rate of return tended to
L t

exceed the rates of return in-other studies for similar types of

education. Two more speéific observations can be made in this regard:

Y

(a) Although the majority of studies have focused solely on

. .

the returns to males, the studies still provide a source of "upper limit"

data which can be compareﬁ to the results using earnings profile A in

. ! )
“ * l
The internal rates of return from this study for‘the five programs

this study.

' referred to above were between 9.7 and 18.3 per cent from the social

perspective and from 15.3 to 32.6 per cent from the private perspéctive

(after including the 3 per cent ad justment for secular'grow(bzi

s .
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A comparison of .these results with#the returns in other studies, as’

3

;-

reported in Table 1, revealed that rates of rgtﬁrn for the "accepfabie"

/
/ -

programs in thiSQSEde were as high as the-Teturns foqu;giiggﬁg;e on
‘ * R i SO

. r B

——

. ! ‘ F R ~ ,,m-...,-‘_:v“‘ .
one to three years .of post—ﬁétondd}y education. Moreover, theurestil¥k -
. 5 . BT oo’ < i o "

for thés% fivé prdgrﬁms idthe present stﬁéy were well above the rﬁ%eé“v
of return observed in several other studies. For example, the most
recent study on post-secondary edﬁcation in Canada reported a social
rate -of return of eight peg;ceqt on four years of post—secondary edq—
éation. The results of the present study were even\more attractive from
,

the private perspective._ w

(b) The above conc;usion provides a comparison by level of
education. However, a ﬁore meaningful comparison 1s in terms of the
returns to females. For fhis cémparison, the results using earnings
profile C were most appropriate.

The internal rates of ,return for the five programs that generally

yielded returns above the minimum acceptable level were from 7.2 to 13.2

per cent using the sbcial-perspective and from '11.5 to 24.7 per cent

using the private perspective (after including the 3 per cent- ad justment

. R
for secular growth).

Very little comparative data were available on the returns to
females £§r the type of training considered in this study. fhe only
Canadian studies reporting on aﬁy-health personnel,training similar to
the programs reviewed in the present study were those by Stager (1968)
and the Systems Research Group (1971){ These studles reported social
rates of return below four per cent and private rates of return of
around 11! per cent for nursing education. The results of the present
study for the diploma nursing prégrams, which were the most comparable

programs, were higher both from the social and private perspectives.
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9. The monetary returns to bursary recipients and allowance
recipients were higher than the returns to self-supporting students.

But generally neither. the bursary nor the aljlowarice was sufficient to

t

offsét a negative monetary return pattern in a program. . ¢

«n

Human Capital Research Program ' ‘

The findings of this study also support the following con-—

_clusiqgs which have relevance for the human capital research program:

10. Substant;al fluctuation can occﬁr in the ﬁqnetary returns
fg eduéatiqnal programs from year to year. This conclusion has rele-
vance for the, human capital research program because a common practice
has been to conduct rgte off;@Eurn spudies;ﬁsiﬁg data from avsingle o

year. THe results of the:present study suggest that such a practice

~should be used very cautiously in the future,

11. Ihvestmert iﬁ~training fér females can yteld pésiéive
retdrns exceeding Eﬁé‘eXpéctedffethps on alternative investments even
when the real-world labour force aétivity_patterns of females are con—
sideréd. This conclusion has relevance for.the human capital rgseérch
progfam in view of thg many a priori assumptions contained in the liter-
ature which suggest low or negative returns to investment'iﬁ females.

12. The negative returns observed for seven programs in this
stpd§ werera consequénce of the low potential earpings level within
occupations rather than of labour force activity patterns. This
conclusion is pertinent to the human capitai research program because

of the tendency to assume that negative returns to females are due

primarily to low labour force activity.
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"13. The returns to females using real-world labour force
participation rates can be higher than the returns obtained assuming |
full participation rates. The basic explanation is that féméléAlabour
\}':‘5 N s

R,

force participaticfirates tend to rise by level of education and this
can effééf‘ﬁ?gportionately higher earnings differentials than occurs with

full participation rates.

A : ' . /
l4. Four methods were used in this study to measdre monetary

returns ﬁé training; Several obsefyations arising from a comparison‘of
the results using these methods have relevance for the human capital
research program. ‘The overall QonciusionAwas that the use of a Gériety
of methods in human capital studies is advantageous because each method
has itg owﬁ particulér'strengths and weaknesses. Some of the major
strength and weaknesses of eagh method, as demonstratqd in this stJ?&, ///
were as follows:

ta) The payback périod, éithbugh not a commonly used
.method in human-:capital studies, provided a simpie measure of monetary
.returns. Déspite its simplicity. the method was adequate ‘to identify
tho;é programs which he . ‘efinite negative returns. Programs not pfo—
viding a payback of .avestment costs prior .» retirement age could not be
expected to yie'' positive returnsrunder any ¢ f the .other more rigorous
methods. Accordingly, the payback period met. ~d might!serve as an
initial scree ing method in future human cap;‘gl studies. The method
may also be c: value to educational ;plicymn{ers for the screening of
programs. However, this method @st Be vood cautiously because it can

provide misleading inforﬁatibn. The ts the well recognized criticism

of this method for its féilufe to consider the time value of money. But

-,
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this study revealed that the payback method can also provide misleading

information when projects have very different costs and net,eafnings

streams. An example fromthis study was that both the combined tech-

‘\ -

nician and dental nursing. programs -had payback-period of four years (in

the estimation oflpriﬁate returﬁs tsing eafning profile A); iﬂowever,v.
the ptogfams‘differed mar@gﬁly in the.r monefary returns)siﬁce the
, earﬁings’stream for‘ﬁhe combined techdician“program was actually negative
in the last ten yéars of working life. }
: (b) Tﬁe internal'raté of return provides a convenient
statistic for a comparison with other studies or with the raté 5f réturn
in other sectors of the economy. This lérgély ex%lains why ‘the internal
rate of return ﬁas emerged aé(the most p?pulaf'methéa*in hﬁﬁan capital
étﬁdies. However, this method has a major weakness in thatbit canA
produce multiple rates of réturn in cases wﬁere the net earpiﬁgs stream
\ . . o ;
fluctuates between,positive<and negative. Despite this well recognized
weakness, the intérnal rate has continued to receive much usage in thé
human capital studies. There appearé to be an inherent assumption in
nuch of the empirical work that the fluctuation of net earnings streams
betweéﬁ positivé and negative is very unlikeIQ. However, this study
revealed several cases where fluctuations did occur énd, éonsequently,

the internal rate of return method did not provide a meaningful measure

of the monetary returas.’ .

236

(c) The benefit/cost ratiq method 1is particularly.useful for

pd
. i
establishing the rank order of invegfment projects. While the internal

.rate of return can also serve thigffunction, the benefit/cost ratio has
the advantage in that it can handle net earnings streams which fluctuate

between positive.and negatiVe.
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(d) The net discounted .present yalue,method has a unigte

strength among the four methods used in this stody”in that it is the

only method which provides-a measure of the dollarlvaluegof net benefite

resulting from.a project. A fhndamental"criticism of all of the prece-

ding methoos is that smalliprojects with relatively high retufns will be

selected over larger projects with relativel§ io?;retnrns. The,im—"

portancebof this criticism was nade evident in this study in:tne analyeie‘
, . K R

oft one and two ye&r'programs. 8ecadse of the difference in“lehgth, and

accordingly in costs, the preceding three methods .tended to‘provi&e o .

more favourable evaluations of the monétary returns to one year programs

: . - i :
than did the net discounted present 'value-method. For instance, in ‘the -

analysis of'privatelmonetary returns for 1976, the medical”laboratory

technology program had a payback period of-fourvyears,'a benefit/cost
ratio of ‘5.1 and an. 1nternal rate of return 0f:29.6 per cems.K The

Iree .

k4

dental}norsing program had a payback period of four»years, a'benefit/cost
r'tio of'3.9 and an internal rate of return of/;5.4 per cent. ‘Hoﬁever

he net discounted present values were $21,859 and $30, Z&@ for the f}

op v&w S
m d1ca1 laboratory technology and dental nursing prggtam$£ respectlvely.

~

' G,
These flndlngs suggest that the net dlscounted present value method
provides a very important supplement to the other approaches in a com-

(24

parison of educational programs which differ substantially in cost.
IMPLICATIONS

The results of this study have implications for the adminis:

tration of non%university health personnel training in the Province of

Saskatchewan, Salary determination in the health services sector, career

4

coﬁnseling; and the human capital research program.
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Administration of Health Personnel Traiﬁing‘
a - ,

‘allocation of resources, costs of training, planning approach,vand

career ladder programminga

13

The major implications for the administration of'non—university

‘health personnel training in the. Provigee of Saskatchewan pertain to the

Resource ailocation. Tnesresults of the present study -provide
some'indieatorsvfor the future allocation of resources among the heaith
personnel training programs. However, the applieaoility of theséfindi—
cators is dependentfupon the degree to which the relationsnios between’
costssand earningsthave remained consistent since the periad covered”by

™~

the pfesent ?ﬁ“dY€1 Moreover, as‘hotedfat the outset of the present
study,'resouree:allocation deeisionsdshould not be.based solely on the
monetary returns to training.
'Spegificaliy; the results ofvtne present‘study suggest that:
, e

(a) 1Investment in diploma nursing,7ﬁs§chfatrie nursing, dental

¢

"nursing and medical laboratory technology is attractive from both the

social and private perspectives. Given the magnitude of the returns,
an increase in resocurce allocation to produce more graduatés would be
appropriate. But, any increase in the level of graduates must also

guard against the possibility of overproduction. N,
S 4 . , . J\ ‘
(b) Investment in the dental assistant and‘operaeing room

nursing'training programs is unattnactive from both the social and

private Standpoints. Accordingly, a reduction in resource allocation ‘to

'\‘Jthese programs to reduce the number of graduates would be appropriate.



(c) Given the inconsistent returns on investment for the
health record administrator, nursing assistant and combined technician
programs, further analysis should be undertaken to assess the post 1976

%

situation before any change is made in the level of resource allocation

to these programs. ' ' =

‘Costs of training. Three specific implications concerning the

costs of training emerge from, the findings of this study.

(a) Thé per stqdent and per graduate costs of trainiﬁg in the
.duplicated programs (diploﬁa nursihg, nursing assistant and dental
assistant) were generally substantially higher at Wascana than at Kelsey.
This Suggeéfs that efforts might be directed towards reducigg the
educational institution cog}s on per student and per graduate bases at

Wascana.
- L
' (b) Given the relatively large discrepancy between per student

and per graduate costs, efforts might be directed at reducing the level

D

of student aférition in health\pefsonnel training programs.
N\ .
(¢) A finding of this §;udy was that .tuition fee levels in the
)

health personnel training programg\fere related neither to the costs of

N :
training nor to the returns on investmenmte This suggests that efforts

might be directed towards establishing a systematic basis for setting

-
1

tuition fee levels. ’ —

Planning approéch. The results of the present study suggest

that the heavy fsliance on the manpower requirements planning approach
for health personnel training may have contributed to an inefficient

allocation of resources. Although, the manpower requirements approach

should not be dismissed, there appears to be a need to supplement

239



manpower planning information with other comsiderations. In particular,
the costs of training and the relationship between these costs and the
earnings of graduates warrant more serious attention.

Career ladder programming. Most of the training programs ex-

émined in ths study Qere designed to provide technically trained person-
nel for specific occupations. The eafpings ds;a\imply that there is
.

very little opportunity for advancement within some of these occu-
pations. Consequently, attention might be directgd towards more career:
ladder possibilities within the‘tréining programs. The  intent of such
possibilities woﬁld be to enable an individuél to move from one occu-’
pational group to another Qith some addif£onal tréining. In pursuing

.the additional training, the individual should be given advance credit

‘for areas of demonstrated competency.

Salary Determination in the Health Services Sector

Seven of the 12 health personnel tggining programs included in
this'study generally had negative returns. The explanation for these
negative returns in all cases, except operating room nﬁrsing, was that
the maximum earninég of health personnel were less than the maximum
earnings of the grade 12 refergnce group.

While the present study assumed that the earnings level re-

flected labour productivity, the negative return patterns raise questions

in this regard. Given that virtuéfﬁé?gll of health personnél include&
in the present Eiudy were emplgyed in the bublic sector, some of the
effects of a monopsonistic (single—buyerj labour market may be present.
Fleisher (197Q:162) indicates that there is a tendency within such

labour markets for wages to be lower than the value of marginal labour

240



241

productiVity. In effect, there may be insufficient compitition within
the‘health peisoﬁnelrlabour market to ensure-that salary le\els are
éb@mensurate with labom‘productivities.:

Aqﬁgmplication arising from this study is tﬁat continued at-

"tention miéht be directed towards assessing the productivity of health
personnel in the process of salary level determination. It‘is notéWOr hy
that a "Job Evaluation Program” was underway in Saskatchewan hospitals
fdr the pefiod covered by this study. The results of that program led
to substantially increased salary'levelé in 1978 for several 6ccupational
‘gr0ups,.including,three which’had negative returns in the present study;
namely, health record administrators, nursing assistants.and combined
technicians.

Continuous monitoring.of salary levels relative to labour
productivity 1s essential tp achieve an'effic;eht allocation of resources
among health personnel training programs. This type of moniforing is .

also essenfial in terms of future enrolment potentjal. Persistent o
imbalances between salary levels and labour productivity are likely to -

have a detrimental effect on the attractiveness of training to potential

students.

Career Counseligg

The results of the present study have two specific implications
for career counéeling.

A 1. There has been much emphasis in recent years ;n raising fhe 
level ~f career awafeness among potential students. - This has led to a
substantial increase in the amOung of career counseling information
being produced and disseminated. In presenting earnings data, séch'

literature ‘tends to focus almost solely on starting salaries. However,
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‘the results of this study suggest that starting salarigs can be véry
misleading in terms of the iong range earnings profile within an occu-
éation. Programs which yielded negative monetary returns generally hgd
attractiveﬁ;tar@iné salaries in comparison to the reference group. But’
within five to.ten years of employment, the salaries in these occu- | s
pations began to fég beﬁind the reference group. Consequently, greater
efforts should be dirécted towards portréyiﬁg longer range earnings
profiles within career counseling literaturé. P

2. The results of &his study reveéled that while the nursing
assistant and dental assistant programs were not good financial in-
vestment's fo; persons with a grade 12 level of education, these programs
were good iﬁvestmenfé for persons with a grade 11 level of education. |
An important question from a career counseling standpoint is whether the
éntering grade 12 students were aware of their earnings potential with

and without training. ) \ ' S

Human Capital Research Program -

The theory of human capital provided C£e~analyt&cal framewqu
& B : .
fo@5the present ‘study. According to this theory expehditures on ewu-
cation reﬁresent a form of investment because education leads to higher
. . :
future earnings. While this is obviously. a restricted view of edu-
~ :

cation, numerous studies have generally confirmed the association between
additidna; education and higher earpings.

A basic idea arising from this theory is that individuals
choose education on rational economic grounds. The evidence of an

association between additional education and higher earnimgs has

_frequently been used to suggest that individuals engage in a mental
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calculus in arriving at career decisions. However, some of the results
in this study raise questions in this regard. Seven of the 12 training
programs examingd’in this study had negative monetary returns. Thus,
the behaviour of individuals who enrolled in those programs appeared to
be inconsistent with the theory of human capital. Yet there are two
plausible explanations, oﬁly one of which is damaging to the theor&
itself. The first explanation is that individuals Qere inadeduately
~»informed about futﬁpe earningé Qroépéctg. This type af labour market

imperfection may have led persons to enrol in the training program

/)the expectation that their earnings would indeed e increased. Th
e ‘ . )

second explanation, and.one:that attacks the essgnce of the theor,

that persons were attracted to health persodnel training larg for
reasons ofher than the ekpectation of increased monetary returns.

) Although the results of the present study raise some question -
about the appropriateness of tﬁe theéry of human capital in explaining
tbe behaviour of indiviauals, further research %f necessary beforé
conclusions can be reached in this regard. In particular, the two -
plausible explanations advanced herein would have to be formulated as

hypotheses and subjécted to an empirical test.
SUGGESTIONS FOR FURTHER RESEARCH

As a consequence of the present study, the following suggestions
are put forth for further research:

1. Given the fact that the beha?iohr of individuals in seven of
the 12 programs in this study appeared to be inconsistent witﬁ:the-
theory of human capital, future research efforts might be directed}
towards\assessing the~appropriateﬁess of using this theory as an ana-

lytical framework in post—secondary education. Specifically, hypotheses

)
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" might be formulated and tested to ascertain how well the theory of human

capital explains the behaviour of individuals in particular post-secondary

‘program areas.

2. The literature (Schultz, 1967:304; Blaug, 1970:171) per-

taining-to the theory of human capital suggests that individuals can

realistically estimate ohly two points on lifetime eafnings profile;

namely, starting salaries and earnings at thc age of about 45, being the

typical age of their parents. The results of the .present study suggest

that observations of these two points may provide misleading information
' ' ' i T e ‘
about the lifetime earnings profiles for females.  In six of the programs

yielding negative returns, observations at the two points may have

‘resulted in a favourable impression of the;lifeﬁime earnings profile.

Starting salaries were higher than for-the reference groups. While
maximum salaries lagged behind the reference group aﬁ age 45, the much
higher labour force particiéatioﬁ rate for health personnel effected
higher average earnings.than for fhe referencevgroup. Future research
efforts might be directed towérds establishing the extent to which these
two ésfimation points are used and the extent to which they provide
misleading information to females.

3. The review of literature revealed.very little work has been
done to date in Canada on the_repurns to non—uni&ersity edﬁcation.
While the brésent study prbvides some data in this regard? only the

health personnel training area was examined. Similar studies in other

program areas might be of value to guide resource allocation.

i
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4. The present study revealed a fluctuation in rates of feturn
during the three yeaf period;under review. While these results may have
been a reflection of short term imbalances when assessed against longer
term trends, :here can be no assuraﬁcg that rates of return remain
constant over time. Civen the results of this‘study and the current
debate about tbe returns to education, efforts might be directed
towards monitoring returns on a regul;r basis. This éppears to be
particularly important for Canada as‘the research efforts to date have
been rather sporadic.

5." The results of.this study 'suggest that returns to investment
in females can no longer be left to a priori reasoniné.%&;hé_evidence(of
critical differences in monetary returns to females amoné programs and
"the trend of rising female labour force participation rates-poiné to the
. need for a much greater emphasis on investment in females in the human

capital research program.
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Q ') THE UNIVERSITY OF ALBERTA

Department of Educational Administration
EDMONTON, ALBERTA. CANADA T6G 2G5 TELEPHONE 432-5241

April 26th, 1978 T h

Dr. A.J.Y. Guy : o
- Deputy Minicter ' :3?,
Depar tment of Continuing Education ' )
1855 Victoria Avenue .
Regina, Saskatchewan o ' ' ‘ :

Dear Dr. Guy: : ) : ‘ T

As you know, I am a doctoral student in Educational Administration at the University
of Alberta. For my dissertation research, I am interested in undertaking an economic
analysis of non-university health manpower training in Saskatchewan.: This topic
has been approved by the university. My research will be supervised by Dr. D.

Friesen, Dr. D.M. Richards, and Dr. J.M. Small.

Specifically, the title of my proposed study is: The Monetary Costs and Benefits
of Health Manpower Training. The study will include twelve non-university programs:
(1) Diploma Mursing, KIAAS, (2) Diploma Nursing, WIAAS, (3). Psychiatric Nursigg,

" (4) Dental Nursing, (5) Nursing Assistant, KIAAS, (6) Nursing Assistant,’ WIAAS,
(7) Health Record Administration, (8) Medical Laboratory Technology, (9) Combined
Technician, (10) Dental Assistant, KIAAS, (11) Dental Assistant, WIAAS, and (12)
Operating Room Techniques. o : ' '

)

The study will focus on three Eréining years --,1975, 1976, and 1977. There are:
two reasons for the choice of a three year analysis, First, generally there appears
to have been changes in the demand for graduates in that period. Second, the : i
Graduate Follow-Up Study System has only been $h operation since 1975. .

In terms of objectives, the study will examine both the costs and benefits of health
‘manpower training. -On/ the cost side, both direct instructional costs and indirect
instructional costs (administrative overhead, central services, depreciation, etc.)
will be considered. 3}'"éddition, the foregone earnings of students will be take#

into’ account. ‘Baéighil “g@b?ts will be flerived on three bases: (1) costs to the
»student (private costs),:(2)icosts to governments (direct public costs), and .(3) ‘
. costs to society (social- dos® 13 On the benefit side the study will be Qelapgﬁed

to the monetary benefi{s'inwthe’ggrm of salaries which accrue to the graduates as.

a result of training. “ For. a-more specific outline of the study, see Attachment #1 °

which presents the research questions to which the study is addressed. ., . hd
. M . . ‘ - . Al _‘,}

o
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The study I have outlined 15 very d;}endent on data from the Department of
Continuing Education. Basically, I will require three types of data from the
Depar tment: v - ' ) ‘ ‘
(1) Cost data - most of these data arp likely available in the
Department's Administrative Services Branch. However, it

will likely be necessary to contact the Institutes directly

regarding etydent‘costs and the pro-rating of indirect instructioﬁ—
al costs. ) o

(2) gtudent Assistance Data - from the StudentvServices Branch.
3) Graduaté-Foilow—Up Datal- from the-Graduate %oliow;ﬁb System.
The;efbte, I am hereéy‘requesting: ‘ |
(l). Pérmis.sfl@n to und??.‘rtake the ”studg and
- (2). Access to the required data.

I recognize that this is'only a preliminary sketch of my proposed étudy and
that you will likely have several questions. Since I intend to be in Regina
in the near future, possibly\we could further discuss the matter at that ‘time.

QF &ou for conéidering this request.

L [y
\

Sincereﬂy,

v

(Donald Jw Philippom)
T \ : o ‘ -

DJP/jm - S "

cc. Mr. L.A. Riederer,’ . : Mr. f.C._May, Director ‘
Assisugzt!Deputy‘Minister . Administrative . Services Branch
‘Operations Division ¢ ' ' . .

./ Dr. P.A.R. Glynn, Director - Departmental Advisors:

Policy Planning and Management '

»  Information Systems Branch ,Dr. D. Friesen

Dr. D.M. Richards
Dr. J.M. Small

2
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Mr. Donald J. Philippon,

DEPARTMENT OF CONTINUING EDUCATION

6FFICE OF THE DEPUTY MINISTER

18858 VICTORIA AVENUE
. BOX 5070
REGINA, SASKATCHEWAN S4P 3R6

Appendix A.2

May 24, 1978.

Department of Educational Administration,

The University of Alberta,

EDMONTON, Alberta.
= T6G 2G5

Dear Mr.

Thank you for your letter informing me of your proposed

Philippon:

dissertation research.

province.

the required data.

In regards to procedures, I think it would be advisable for
you to work directly with personnel in this Department who have
To facilitate this, I would be prepared to
issue a'memorandum to supervisory personnel outlining your study
and indicating my support for it.

the required data.

I can assure you that the Department of
Continuing Education will be very interested in your economic

- analysis~of non-university health manpower training in this

In view of our interest,

-permission to you to undertake the study and to allow -access to

me to discuss the contents of such a memorandum

¥

I look fovwarc te discussing the project further with you.

AJYG/ee

Mr.
Dr.

Mr..

Dr.
Dr.
Dr.

g omde

A
A
c

. Riedeﬁbr
R. Glynn

5

. y
Friesen .

M. Richards
‘M. Small

1}

*  Yours sincerely,

s

. Guy,
Deputy Minister.

I am pleased to grant

"Possibly, you could meet with

260
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Government ol the Provinge of Saskatchewan

'DEPARTMENT MEMO . -

A. J. Y. Guy, Deputy Minister, . ‘ Dute May 24

Department of Continuing Education. )
o Phone No 565-5586
(As listed§below)
i Your Ref
Don Philippon's'Doctoral Thesis Our Fiie

Hr. Don Philippon, Senior Research Officer for health and
social service .training programs in this Department,-is working
on a Ph.D." in Educational Administration. For his thesis, he' is
interested in undc1tak1ng on cconomic 1n11ys15 -of non- HH[VLL ity
health manpower training in Saskatchewan. Essentially, the study
will look at the costs of training health workers in relattion to”
the salaries paid to graduates. ;The study will consider’ all
rcgular health science programs in the Institutes.

. ' [ g

The study is very dependent on data from this Debartment. 1
have assured Mr. Philippon of access to the required datn‘end of
this Department's support of the study. 1 beliceve that the study

will be particularly meaningful to the Department in that it
cxamines a major training ayea. The study will also pull together
much of our existing data - accounting data, stude aid data,

_Canada Manpower course purchase data, and graduat llow-up data.

I have adv1sed Mr. Phlllppon to wark directly with the.various
'Branches and Institutes in gathering his data. Much of the cost |

data will have to be obtained at the Institutes. 1 un@o your
cooperation with hlS study.
{ l

<

Vo L
- R
: . ‘ A, /
Mr. L.A. Riederer :\‘L;;
Mr. R. Barschel == ‘}/“ﬁ
Dr. P.A.R. Glynn o '
Mr. F. May

Mr. W. Schneider
Mr. D, McGuigan
Mr. M. Campbell
Mr. W. Berg

Mr. K. Gunn

Mr. G. Brown

Mr. J. Gibson
Mr. R. Meyer
Mr. Ron Sauer
Miss W. Matheson.

261

1978.



A Y

L

APPENDIX B

CORRESPONDENCE REGARDING SPECIFIC DATA REQUESTS

N

262



Appendix B.1

July 26, 1978.

' Census Inforﬁation'Service,

Statistics Canada,
OTTAWA, Canada.
K1A 0OT6

-Dear Sir or Madam:

Further to telephone conversations with Mr. Howard Leigh
and Mr. Colin Geitzler, I am now submitting a formal request for
a special run on the 1971 Census data. This request is designed
to provide data for an economic analysis of selected post—secondary
programs which I am conducting.

Specifically, I would like to obtain mean (average) enploymeﬁt
income and the distribution of employment income for Saskatchew

residents who had a grade XI level of education. I also would

like to obtain the same data for restdents with a grade XII level
of education.; The table formats are attached.

" I would like tﬁe follouiﬂg controln used in the analyais-

(6§ Levelgoﬁ’ education N

- rettiict the first analysis (Tables 1-3) to persons
whose highest grade attended was grade XI and
vho did not have any additional education or training.
Also, ensute that persons did-not have less than
adc XT5as the highest grade attended.

*ﬁe restrict the second analyuis (Tables 4-6) to persons -
. se. highest grade attended was grade XII or v
é XIII in the case/bf persons educated in
' -“ . and who did ve any additional
'edncabgoh r training.. Kga;n please ensure that
.persons’ di npt have less than these specified

levels of education. ST
T s
»» . \*\/"}“ -
| &2

“ X . .0 . ‘o . of2
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(2) - Employment income - exclude pearsons who worked .in 1970
‘" but who did not report amploym.nt income.

(3) Age categories - provide aggregations for the folloving
age categories:

15-19 : 40-44

20-24 _ 45-54 . | '
25-29 - 55-64 S
30-34 65 & Over
35—39 :
- (4) Sex breakdown - provide an annly-iakon the basis : 3
of the“total defined population plus a breakdown
" by sex. B

" (5) Class of worker - for each level of education, provide
a breakdown by class of worker - ((i) wage earners,
(11) self-employed workers) plus an analyses for all
classes considered together. -
(6) Full-time/Full year - consider only persons who
worked on a full-time full year basis in 1970.

.
w

|
I underntand that upon receiving this rcquest a written \
agreement will be sent to me for .signature and that this agreement
will include a price quotation. -I would also appreciate being
informed as to when I migh® axpect receiving the results.

. Shoufd there be aspects requiring further clarification for the
_ purposes of programming, gleaae notify me. I can be reached at
- (306) 565—5609. ‘ ‘

. Thank you for conpidaring this .request.

Sincetely, =

o ‘ 'DonnldiJ. Philippbn;
Senior Research Officer.

DJPiee
Att.
c.c.  Mr. Ron McMahon ) A ‘ '

. Note. The responde. to this request was in the form of a -computer
printout. : A summary of the data is presented in the text of the thesis.

)
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Saskatchewan
Continuing Education Branch

Student Services

L

November 15, 1978.

Mr. Donmald J. Philippon,

-~

Department of Educational Administration,
The University of Alberta .
' EDMONTON, Alberta. d

T6G 2G5

.

Dear Mr. Philippon:

Re:

Your Request for Student Aid Data

1855 Victoria Avenue
Regina, Canada
"S4P 3V5

//’—“/’////

In response to your inquiry regarding student ass1stance}
from 1975 to 1977, I am pleased to supply the follow1ng

_ Annual Report,

[N

“c.s.L.

1974-75 . e - § 975
. 1975276 $ 933
1976277 _ $1,032°

- %

. 1. Average asaistance authorized as stated in tbe 1976-77
Saskatchewan Student Aid Fund.-

S.S.B.

$342
$455
$490;

. -

2. In the years 1975 to:1977 no detailed record was. kept as

' to amounts of. a551st§nce issued to-students in institutes
or universities or in respect to specific courses., The
assistance authorized is based on ass®ssed need. lt has"
been the experience of this Branch that need for students in
a specific area of study deviates by less than 2 per cent
 from the average for all students
experience df this Branch that 10 month institute courses
and 8 month university courses provide the same agsessed
need as ‘lower institute fees are balanced by thé ‘extra

" months of lfving allowances.

It has also been the

A sample of 1976 77 and 1977178

applications has been reviewed v verify this matter

o

1
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3. In respect to the numbers of students who recelve ldan and/or ™
bursary agsistance compared to the total eligible student
population, .I find the following:

o

Loan Bursary ' s
" Assistance == Assistance
. ° Vad
- 1974-75 . 32,47 23.2% -
1975-76 . 30.67% - . " 19.86% o
1976-77 128.3% 22.1% ) o - o

(Based on 1976-77 Annual Report, Student Aid Fund)

e

™ pcrcentage applles to total post—secondary student
vopu.at_on. A brief review of assistance applications .
indica-es that these percentages are similar for universities
nd insctitutes and for different programs. >

. ) » I R
4, Students who receive Canada Student Loans are not quﬁﬂh"
‘to pay interest on .the loan while they attend,n?‘ﬁﬁ'.ﬁzﬁix

month period following completion of the EL 0

'discontinuing their program. Thee :'%F- is sét ?
according to the Regulations. unde 5 nada Students
Loan Act and is 1 per centrabov”Q ¢ rate set by: the
Minister of’ Finanggr-e v 1, Ve t¥sfla fnvolving the
market yields oﬁ? ) _}f.~fj l,t&’nds. ; . ‘?23 S~
The rates were as .
' i . * - . ’ /,’
o o 19%& TETONS 9 per cent : - .
b s - 1975 . .8 1/4 per cent N g
" . 1976 - E 9 7/8 per cent
) ‘ . 1977 .- 9" per cent . .
I trust this information 1s what you requlre. /@lease dd; ) -
not hesitate*to contact me if: you require further aﬁarification o
or information. . / '

Sincérely,/

Morris eampbell,é -
Director.
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Augﬁst 3, 1978. . ' . Our File: 13.2.19 -
Mr. Frank Bessier, . . +
Chief Econgmist, .

Employment and Irmigration Commission,
800 - 2101 Scarth, : '
REGINA, Saskatchewan.

Dear Mr. Bessier:

~ ~

Further to our conversation, this is to request specific data

for my.economic analysis of non-imiversity health manpower training
in Saskatchewan.

As I mentioned to you; my study includes six training programs
In which trainees were cligible for support under CMTP. The study
looks at three years, 1974-75, 1975-76,.and 1976-77. ‘

Ono componént of the cost analysis is the amount paid in terms
of training allowances to CMTP trainces. Specifically, I would like
to receive the following data for each of the courses included 'in
the study, Ty

(1) ‘Number of trainees supported for total course.

(2) Number of trainees supported for part of the
course.

(3) Total amount paid in:
(1) travelling allowances;
(i) commuting‘alldwances;
(111) 1living allowances.

»‘Attacheé 1s the table format for the data I am requesting.
Should any clarification be needed, do not hesitate to contact me.

267
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Also, I would be interested in any repor{s that the Employment |

~ and Immigration Commission may have prepared in the area of cost
benefit analysis. :

Thank you. N  f\] L

Sincefoly.

Donald J. Philippon,
Sonior Research Officer.

DIP:iee ™ ’
Att,

Note. Response to this letter was in the form of a computer
printout. A summary of the data is presented in text of thesis.

Vs
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Sas/\alcllewan

,?DUOUane of 9&{

DEPARTMENT‘OF?WNANCE

REFER TO FILE

-

. | ' October 5, 1978

Mr. Don Philippon C T

Research Officer ' o/

Department of Continuing '
Education

1855 Victoria Avenue

Regina,
Dear Mr. Phiiiopon:

Ré:,

Saskatchewan

’

Prov1nce of Saskatchewan - Flnanc1ng

, For your 1nformatlon,
monles boxrowed by the Prov

Amount: ‘

Date of Issue:
Maturity Date:
Coupon Rate of

Amount :

‘Date of Issue:
Maturity Date:
Coupon Rate of

Amount:

Date of Issue:
Maturity Date:
Coupon Rate of

Amount:
-Date o
Maturity Date:
Coupon Rate of

Issue: -

Interest:
i
1
/ .
Interest:

.

5Interest:

:$45,000,000

Interest: .

I am prov1d1ng detalls of
ince for the vyears requested

1974 . , '
December 2, 1999
- 10%
+.$70,000,000
~1975 -
November 3, 2000
9 7/8%
$75,000, 000,
1976 :
April 1, 2001 -
10 1/44% _ : 1
'$75,000,000
1977 : : @
February 1, 2002

9%

I trust the above information will be suff1c1ent for

“your purposes.

MIM/sdb

Yo

“

urs. truly,
/' e ‘:_ ‘

/ . L ;
S = HaW T N

I. Meiklejohn e S
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December 5, 1978.

- Mr. Doneld J. Philippon,
P,0. Box 419, ‘
LUMSDEN, Saskatchewan,
;aOG BCO

Dear Sir

Re: Value of %ax Exemption for Wascane Instltute
(Parkxga__empugl,

We have youf letter of November 29, 1978. In regard to

the above, I wish to confirm your'figurés in the following manner:u§§§,\

: Total
Year Assessment* Mill Rate® !glun_gﬁ_ﬁxgmni;g_ (Tax Dollars
1974 332,710 126.5 © §42,088,
1975 . 332,710 14445 . 48,077,
1976 332,710 116645 554396.
1977 332,710 190.5 63,381. .
1978 332,710 196.5 65,377,

*Buildings are &ssessed at 222,710; land essessed at $5,000 per hcre,

for your portion of 22 acres giving you an assessment of $110,000.

Trusting this is the. information you require.
- E . -

Yours truly,

FER:ee F.E, Robb

Acting Director of Assessment

gy ERS
{\.‘;’"
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S4P 3C8
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. Yours tr-'uly,

. \;3(' ¥

-~

December £, 1978

Mr. Donald J. Philippon,
Box L19,

Luymsden, Sask.

SOG 3CO

Dear Sir:

Pe: i(elsey Institute.

11110 Idylwyld Drive

SaskatoonA Sask. -

Appendix B.6 © *:

THE CITY OF SASKATQON

SASKATCHEWAN -
STE" 0J5

- BFFICE OF THE CITY ASSESSOR

K}

-

,qA N

@

9 i -

27:

CITY ASSESSOR
CITY HALL

PHONE 244-1761

The enclosed statlstlcal information re the above prooertv is ,;dentlcaW

to the 1nf‘omation contained in the assessment records for the City
. of 5 skatnon. C o

 R.K. Bird,

City Assessor

FBG:bp
Enc. () {

<
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IMPUTED VALUE .,OF PROPERTY TAX EXEMPTIONS '\
, :
KELSEY INSTITUTE =~  °
: 3
- . %
, Mill Rate Asséssment :
- (Public School .= Kelsey Institute Value of Pro
Year Supporters) Less Swimming Pool - ' Tax Exemption
1974 88.56 3,427,270 . $303,519
1975 ‘ 99.92 3,427,270 $342,453
1976 106.52 3,427,270 $365,073

* . : ) , ’
Buildings assessed at $3,0i6,870 and Land assessed at $350,400.
Assessments exclude swimming pool® :

<
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Government of e " B

. srrl‘ Saskatchewan . : _ ‘. ‘ Memorandum ‘:

Vh . . hO
P v . L

~,Péyﬁent Negotiation Unit. e ’ a .. 'pate March Iﬁ, 1979
‘ - = \ ) R S B » .
Donald J. Philippon,’ Senmior Branch Officer, o Phone " i *
"Policy Planning Branch,, S v L
Department of Contlnulng Educaﬁldn f”Youfﬁm‘ ce

. In response to your enquiry of February 28th, we have.reviewed
‘the identified areas. While the following are estlmates, we

- Coverage of Collectlve Bargalnlng Agreements . Qur File

'»_ belleve they would not be inaccurate to any major extent. .

RN

péf

(1) 98% ‘
(2) 100%
(3) the Province would be the major employér and ‘

100% would be covered. ) _ * ) : : ‘ -

(4) 75% - © '

(5) 95%

(6) the Province employs some 225 C.D.A.'s - all
would be unionized. It is probable that a
significant.number are employed by dentists and

© would not be unionized.

(7) 90%

(8) 95% ER
(9) 100% oo

I hope the foreg01ng will be of assistance to-you. Please

1f there are any questions.
v

Dlrector

BT/eh
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'Y ,
Donald J. Philippon, Senior Research Officer,
- Policy Planning Branch, February 28, 1979,
Department of Oontinuing Pducation. _

Mr. Brian Topp, Payment Negotiating tnit,
Saskatchewan Department of Boaltb. '

Coverage of Oalléctivé Barqa;x1ng Agreements ‘ _ }3-2;19

]

1 am'currcntly undertlkinq-an economic analysis of non- .
university health manpower training in the Province of Saskatchewan
as a doctpral thesis. (ne component of my study concerns the
_earnings of persons in the following occupational gToups :

(1) Registered MNurses; R
(2) Registered Psychiatric Nurses;
(3) Dental Nurses; I )
(4) BRealt Record Mministrators (Medical Record
Libharians), L
(5) Oortified Mursing Mesistants, - - -
(6) Certified Dental Assistants; :
(7) Medical Laboratory Tachnologists;
(8) Corbined 1aboratory & X-Ray Techniciang; and
(9) Operating Foom Nurses.
. td
Would.it be possible for you to give me some indication as to -
what proportion of thiipopulntion in each of the above groups would'
be covered by collective bargaining agreaments in this Province. My
intention is to use salary scales from the various collective - K
bargaining agreements to derive sarnings profiles. The validity of
this approach can only be ascertained by some knowledge as to what
proportion of the membership in each oocupational group actually
works under a collective bargaining agreement,

W impression {s that the majority of workers in all of the
above groups with the exception of Dental Assistants would be
working under a collective bargaining agreement. I would graeatly
;Epreciatc any oomments and evidence that you can provide on this

tter. '

Thank you.-

| \‘Hm p,uW:\f/O’\

DJIP/ee
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~ BRIEF DESCRIPTION OF THE HEALTH PERSONNEL TRAINING PROGRAM

The‘folidwing ptesents a brief_deseription of each of the health

personnel'training programs includ phis'study; . Enrolment aﬁd

graduation data for these progrémS' presented in Apﬁendix‘D.

‘Diploma Nuréing Kelsey ) o - | -
‘4 | .

o . The'dipldma nursing prégram at Kelsey is two training years -in

length. Upon completion of the program graduates,are eligible to write_

examinations administered by the Saskatchewan Registered Nurses'
Association (SRNA). Successful ‘candidates on these examinations are

réegistered with the S.R.N.A. and, accordingiy, areekndwn as reéistered*':,

nurses. (R.N.). -

-

Diploma Nursing Wascana

~The descrip;ién of fhe Kelsey program also applies to’the'waSCané\;\\_
program. However, the prograh offered at the health sc;ences divisiene Y
of Waseana does differ from the Keleey frogram in terms of the |
structuring of learning aetivities.' A'core4cerriCulﬁm approach is used
at Waecana.Institute whereby firsé year diploma nurSing,'firet‘year
psychiatric nursingband eursingvaésistaﬁt stu&ents share aeQiffeeiiy ‘

i

common years.
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Psychiatric Nursing

| The - psychiatrlc nursing program offered at the health sc1ences. ~
d1v1s1on at Wi:cana is two training years in length. Upon completion “of
‘the program, graduates are eligible to write examinations for:registration
with the Saskatchewan Psychiatric Nurses Association (S.P.N. A. e Suc—
cessful candidates who become registered are iknown as Reglstered 8

Psychiatric Nurses (R.P. N.)1

. -
¢
Dental Nursing

" The dental nursing program offered at the dental'division.of

- Wascana is virtually.unique-in North America{ The two year program

P

prepa?%s persons  to prov1de speciflc restorative and preventive dentistry

services. The program was established in 1972 to provide personnel for

the Saskatchewan government s dental plan for school children. Upon
‘ccompletlon of the program graduates are licensed with the Dental Nurses

Board.

Health Record Administrator

SR

The health record administrator program offered at the health
sciences div1sion of Wa5cana is. two training years: in length. Since
1976 two related program§ have been offered under the general label of

health record technology .health record administrator and health

.- .

record»technician.. The health record administrator program, which

ex1sted by itself prior to 1976 and was called the medical record
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librarian program,bis of two years in length. The'health'record technicianp
Il
program is essentially an option whereby a student can graduate Ain one

year. Initially in year one, both groups of students are enrolled in:
the same . courses but students choosing the technician option are exposed

-

to‘different'learning activities,towards thelend[of the year. -Only_the

" health record administrator program component was included in this study.

Nursing'Assistant-Kelsey

. The nursing assistant program offered at Kelsey consists of one-
* N . T )"_. | .

+training- year. “However, in each year there isfmore than one intake. In

. 1974. there were three grOups enrolled.’ In the latter two'years of the .

study only two groups were enrolled per year. Upon'completionlof the.

program, graduates are eligible to write certification examinations

,administered:by the S.R.N.A. Successful candidates become known as'u

" certified nursing assistants (C.N.A.). e P P

Nursing Assistant Wascana

The nursing assistant program offered at<the1health sciences
division at WascanaiiS'one training year in length. There isfonlyVOne

intake of students per year. The certification process,‘as described .

for Kelsey, also applies for the Wascana program._ The two.programs
R _‘\\A‘
differ in the: structuring of learning activities. The program‘at‘WaSCana‘

is part of a core year as explained above in- the discussion of the

s a n . . t‘
diploma nursiﬁﬁ program at Wascana.,f ' g :

>

-
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.

Dental Assistant Kelsey v

The dental assistant program at Kelsey is one training year in , -
length. Upon completion of the program graduates are eligible for
'certification with the College of Dental Surg%pnm of Saskatchewan.__

’Persons receiving such certification are known as certified ‘dental

,assistants-(C,D.A.).’

s

,Dental Assistant Wascana

The description of the Kelsey program also applies to the program

offered at the dental div151on of WaScana-‘ The Wascana program started

&

*»in 1975.’ There is some sharing of staff and facilities between the

'dental assistant and dental nursing programs.

'Medical Laboratory Technology

¢: This program involves one training year at Kelsey. Upon

l

f-completion of. the Kelsey program, graduates are eligible for a one year'

vhospital placement during which time they receive a salary. After

fcompleting the hospital placement year, these persons are eligible to

3

write the examinations set by the Canadian Society of Laboratory

Technoldgists to obtain the Registered Technician (R T ) designation.

S

Co Only the Kelsey year is considered training in this study. The hospital ‘?-*'

placement year is considered to be the first year of earnings. : ._” ‘ B

’Combined Technician‘

The combined technician program formerly known as the clinical
:'laboratory and x—ray program is ‘one. training year in length. Craduates

,of this program are’ known as certified combined technicians.r
. r\‘
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9

Operating Room Nursing

; . ! ' .
Thé operating room nursing program offered at the health sciences -

division at Wascana islon; semester (18 weeks or about one half a régular
training year) in length. Only_regigtered nurses are accepted into the
program. The program is pﬁé of two compénents of traininé‘offefed under
the label of operating rooﬁ nursing and technidues. The other program

component, not included in this study, is the operating room technician

program which is open to certified nursing assistants.
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Table 46
" Number of Enrollecs and Graduates
, Two Year Programs
1974 1975, 1876 .
) Corresponding a Corrcspondéng . : Corrcspondéng
}ﬁnrolmenta Craduates Entolment Craduates Enrolment? Craduates
Diploéa Nursing Kelgey
lst Year- ; 280 215 ’ 283 270 240 167
2nd Year 252 238 © 225 215 225 220
Total . 532 453 508 435 465 387
‘Diploma Nursing Wascana 9 \
lst Year . 174 134 169 - 122 152 125
20d Year - 151 121 158 134 147 122
. _— —_— _— -~ _ 5 _— —_— ~
Total 325 255 327 256 299 257
Psychiatric Nursing
lst Year 107 ©37 109 . 82, e 43
2nd Year 64 58 35 . 37 S 56 . 52
Total 171 95 144 T8 130" 95
Dental Nuréing : : . v R R
lst Year . : 60 52¢ 79 66 97. 77
2nd Year ‘56 55 B 64 64 67 66
Total 116 107 143 ' 130 - 164 143
Health Record ‘ ‘ - )
Administrator ¢ ’ ' -
1st Year ' 13 L7 15 10 - 12 9
2nd Year 1 10 2 a u 10
Total . 24 17 22 . 17 23 19’ '
=
Source. Department of Continuing Education. 8 N
chpresents inYtial enrolment. in programs. N
Represent e number of graduates corresponding-with the particular enrolled group shown.
In the®case of first year enrolment the graduation occurs one year in the future. The designation 6f <

the corresponding groups is in cerms of time only, not on an individualized basis. . Persons entering
lst year ia 1974 would graduute “fn 1975 and so on.

SThe corresponding set of graduates for the intake octurs in 1975 uhen ‘there were 64 graduates.
However 12 of the graduatos/ln 1975 were a special intake of Dental Hyglealsts who entered directly
{nto the secopd year. Thnyfore. only 52 graduates corresponded to the 1974 first year intake of 60.

The numbel af graduates (37) exceeds the initial year enrolment (35) because there was no
attrition in year 2 d two late enrollecs also went on to graduatc. -
o ) - Ce
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Table 48 A

Age Distribution of Health Science Students
and Average Age of Craduates

{' 1976 :
- ) . . .

Enrolment>Distribution by Age Category
: (Pgrcentagcs)a
. . 19 and _ Not n Average Age
Program B Over 20 to -29 Quer 30 Spec}ficd of Graduates
Diploma Nursing Kelsey 57.1 34.7 2.2 6.0 21.8b
Diploma Nursing Wascana 47.9 : 36.3 . 6.9 9.1 21.8°
Peychiatric Nursing . 54.9 38.6 < ¢« 3.7 3.0 - 22.0
Dental Nursing » 59.3 33.4 1.9 ° 5.6 21.4
Health Record Administrator 53.3 40.0 6.7 0.0 23.4
Nursing Assistant Kelsey 49.7 . A6.J). 1.9 . 2.5 22.2°
Nursing Assistant Wascana 38.2 41.9 : 11.9 ' 8.2 . 22.2b
Dental Assistant Kelsey 57.9. 40.7 0.0 "1l 20.3°
Dental Asfls;ant Wascana . 72.0 19.3 0.0 8.8 20.3b
Medical Lab. Technology ' 70.0 21,5 © 2.9 5.8 20.1€
‘Combined.Technician g 58.9 26.5 . 3.0 11.8 20.6
Operating Roon Nursingd 0.0 79.2 i2.5 " 8.4 24.9

Source. Enrolment distribution was obtained from Department of Continuing Edr~ation’s

> Student Information System - Summary Tables (May 1978). Average age of graduates was obtained

from the Department of Continuing Lducation's Graduvate Follow-Up Study, First Follow-Up of the
1977 Health Sciences Graduates (March, 1978). ~

"

'Percentages may not add to 100 per cent due ‘to rounding error.

bDuplicéted programs were combined in the source data so only one average age for
all students was available.

CThe source data actudlly showed 21.1, but these graduates, unlike the graduates
from other programs, were surveyed one year after their graduation from the Insticute
progran. .
d'I"he data on this program included both the operating room nursing and operating )
room techniclan programs.



Table 49 ' - ' ey T
z o o .
Percentage of Health Science Graduates Who Were Females . . , %yf\
p)‘ . . . . "/’\ ‘
“ - : _ Year of Graduation ‘ ’
Prqg:am | | 1974 1975 1976
‘Diploma Nursing® 98.6 99.7 97.8
Psychiatric Nursing : 88.6 93.3 85:4
Dental Nursing . 100.0 98.1° . 98.4
» Health Record Administrator 100.0 100.0 IQ0.0
Nursing Assistant® . 93.5 197.3 98.0
Dental Assistant® 100.0 99.0 - 100.0
Medicai'gab. Technology 93.0 95.1 - 95.0
Combined Techy¥¥jan © 933 . 94.3 97:1
" A ‘ ' ' . AC
Operating Room Nutrsing b b 100.0
All Programs 96.7 . 98.2 97.4

Source. Department of Continuing Education, Graduate
Follow-Up Studies, First Follow-Up reports on Health Science Students
for 1975, 1976 and 1977.

' ' B ~~
aPrograms at both Institutes combined.

bNot included iﬁ survey.

Operatlng room nursing and operating room technician
combined.
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Table. 50 \ )

_Perceﬁtage of Students Having Grade 1? in
Grade 11 Prerequisite Programs'\
1975 '

\
fa

P;ogram - Percéntage
Nursing Assistant Kelsey . 83.% .
Nursing Assistant Wascana 86.8 |
Dental Assistant Kelsey ) , \91{4
.Dental Assistant Wascana . 90.0

Source. Department of Continuing Education,
Student Information System -

ew

LB
[
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!
'DISCUSSTION OF STUDENT ATTRiTIQN AND THE DERIVATION OF
7+ PER GRADUATE COSTS IN TWO YEAR PROGRAMS .

R

LN » . v .

v ! ’ Lo
Attrition in Two Year Programs ' o )

" presented in Table 51. AttritiOniwas defined as the difference between'

An analysis of student att;ition in two yeaf programé is
' ' ~
initial enrglment and the number of persons completing the year. The
attrition :éte was this difference divided by the initial enfoiment and
then multiplied by 100. ’
Tagle 51 provides an dccount of attri;ion by yearjof.thgﬁprogram.
The dominant pattern was for most éttrition to ;ccur in year one; in

fact, very low attrition rates Q&isted in year ‘two for most programs.

Diploma nursing at Wascana was somewhat of an exception, but even there

> o

the attrition rate was higher in yeaT one than in year two.

5y ‘ B
Derivation of Per Graduate Costs . -

The total costs for three cost components in this study, mely,

. “ ' . .
net foregone earnings of students, government subsidies to’students and
student educational costs were dependent on the number of students

enrolled. Also, net educational institutional costs were affected in

the same way as the amount of tuition fee revenue was dependent on the

3

number of students. - -l
¢
The initial calculation of total social costs in this study was

made using the initial enrolment in the training programs. To derive

per student costs, the total social cost was divided by the initial

288



enrolment. Since this represented the per student cost for one year,

this cost was then doubled to provide the per student cost for the two

>

year program.
In calculating per graduate costs, the intent was to attribute

all the costs of training to those students who graduated. However,

/ .
students who dropped out did not incur certain costs for an entire two

13

year period. Consequently, the initial total social cost could not

simply be divided by the number of graduates. Instead ad justments were

necessary for those cost components which were a function of esrolment.

-

A revised total social.cost was then calculated.
The analysis of attrition revealed that most of the-student

attrition or drop out occurred in the first year. Consequentiy, the

.
7
‘

ad justment factor used in this study was based on the assumption that
studénts'who droﬁped out would have only paid tuition fees for one year,
lost- earnings for one year, and incurred other direct educational costs

for.one year+ The adjustment factor was derived as follows:
. L A

& \

b
¥ a + D)
Adjustment Factor = 2
c
where: a = number of graduates : ) ’

b = differencé between the initial enrolment and
and the corresponding number of graduates (or

student attrition

‘c-%'initial enrolment

289
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As an iliuStration,‘the adjustment’factor“for’diploma nursing Kelsey for
1974 was derived as follows:
. 79
| . 453 +—2-

= .9258 -
532 >

The ad justment factor for each.p;egram by year ate breSented in Table
:52\‘ ' | A o ._ /)
L The adjustment factor was theh applied against those social cost
componente'which were a funetion.ef enrolment. The initial'calcqlations,
which were based on ihitial enrelmeht;*were multiplied.by this factor to
‘derive a tevised total for eeeh of these cost componéhtsQ A revised
total social cost was then computed by adding together the revised:
tetals.for the cost compqnehts. ' o oy
Once thevrev1sed soc1al cost was determined the per graduate_

(cost was calculated by div1dxﬂg thlS revised toﬁal by the number of
graduates.; Since this reflected the per graddate cost: for only one

year, the cost was then doubled to provide per g:eduate cost fe:.the two

year program.

e
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Table 51
! s .v‘ - . .
Attrition Rates in Two Year Programs
e ; : . } » . -, b 5 Sl
‘ Year One ’ ) e ‘ Year Two-
érogram Initial Completed Attrition Inftfal "' -Complefed At:rifiog
Training Year . - Enrolment Year Rate (2)? | .Enrolment ° ... Year®  ‘Rate (1)
Diploma Nursing Kelsey o o . ‘ >
1974 o T 280 225 . 19.7 C282 238 . 5.6
1975 ‘ ¢ i 283 225¢ 20.5 225 ) 215 4.5
1976 240 189° 21.3 225" 220 2.2
Diploma Nutsing Wascana ' ) » . y
1974, - 174 1279 27.0 151 121 19.8
1975 i 169 lZJd 27.2 158 ) 134 - 15.2.
1976 Y ,‘ o152 119 : 2.7 147 122 : 17.0
Psych}atrih Nursing » - R
o " - 107 3 71.0 66 - 58 Coea
1975 . D 109 55 49.5 35 ' 37 - 0.0
1976 s . 74 48 35.1 ’ 56 - 52 7.1
Dental Nursing P ' ] - e
X ~ . . . . -‘
1974 60 53 1.7 55 54 . 1.8
1975 ’ ) 79 69 ’ 12.7 63 1. 63 0.0
1976 94 81 7.7 - 67 - 66 i 1.5
Health Record Administrator ‘ . ST . . P
1974 S i 13, L L 462 11 - 10 9.1
1975 15 ‘107 33.3 7 7 0.0
1976 16 10¢ . 37.5 11 10 9.1

. £
< . . . S

Source. Registrars), Kelsey and Wascana Inétitutes.

®attrition rate was calculated by dividing the difference between in{ttal enrolment and the number
completing the year by the.initrial enrolment and then multipl ing by 100 to express as a ercentage. ’
P 8 y ! tiplying by P A P 8

N

bThe number,COmpletingfthe'yéar in this case refers to the number of graduates,

cRe'fers to’ the number of éiudenCS who started year two in the following yearts

) dBecause of the transfer s{tuation which existed in this program, the number actually completing
the year was reduced by the number of transfers into the progranm.

- €In this year most of the stﬁdengs-who discontinued went-infb the health record technician option
.which was available for the first time. Nevertheless, these siudgpts.d!d drop out of cthe two year
program. . : " , .



Table 52

) AdJustment Factors Used in Deriving Revised .

SRS Social Costs:in Two Year Programs For,
‘ " the Per Graduate Cost Calculations

.Year

Program 1974 1975 1976
 Diploma Nursing "Kelsey. 9258 »_“.9:"282, .91‘6'2
_DiplomavNurégng Wascéné v{é§23 ;.8$15: .9258
' Psycﬁi_a'tri,c‘_ NL\xféiﬁg .7778 A.-809'l‘,. .'8“6.24 g
Dental Nursing L9612, L9514 19360
Health Reéofd-AJminist:ator' .5542; ‘.88641 

9131

&
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A
i

DISCUSSION ON THE USE OF THE INDUSTRIAL COMPOSITE INDEX

TO ADJUST. SALARIES . ?.

An index to adjust salary data was required in the derivation of
net foregone earnings of students and in computing the age-earnings

L)

profiles for the reference groups. The'adjustment was required because

level, was the 1971 ‘Census of Canada. The> earnings data from that
source.were for 1970 whereas the focal years for the present study were
1974, 1975 and 1976.

The Industrial Co;posite Index éf average &eekly_wages and
salaries‘was used to adjust the earnings data. The value of the index
for selected years and the percentagé incréases over 1970 are shown in
Table 53.

. The use of the Indystrial Composite Index was critically asseésed

in terms of its appropriateness for this study. The following describes:

the nature of the index and how it was assessed.

Nature of the Index

“

The Industrial Composite Index is based on the Monthly Employment

3

3

Payroll and Manhours Survey conducted by Statistics Canada. The survey

is designed to measure the month-to-month trends for the commercial

sector of the economy with the‘exclusian of agriculture, fishing and

trappiﬁg. By definition, such non—commercial sectors as education,

£1

294

-the only source of age-earnings data, cross—classified by sex and educational



health and welfare services, religious organizations, private households,
public administration and defense are\extluded Moreover, the survey is
limlted to larger firms which generally means flrms w1th 20 or more

employees.

Appropriateness of the Index For The Present Study

At the outset it must be recognized that while the present

study focuses on health personnel training, an index was not neeessary

to adjust the salaries of health workers. Instead, the index was necessary

to adjust the salaries for the reference groups. Moreover, the reference
‘groups did nét consigst of rsons in any one type of occupation; rather,

all 'types of occupations occupied by females with the given education

] ® o H X :
and age characteristics were inlolved. 'Thus the exclusion of health

services in the Industrlal Composite Index was not a serious concern to

- ’ -

o
this study. e

n [

Neverthelesg, there are three areas where use. of the Industrial

.

Composite Index ‘might be questioned. First, there i§ the exclusion of

public sector employment.' Second, farm workers are excluded.— Third

the Index is based,onlv on large‘firms.‘ The central question to thlS

L

-study ‘was whether the Industrial Composite Index accurately»reflected

the general movement in wages and salaries even though it had these

‘limitations in SCOpe.” An assessment»ﬁas.possible‘with'regard to pnblic
o % RN :

sector employment and farm wages. ’

295
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With regera.to the public sector employment, data.were available
from the Government of Saskatchewan. . Special tabulations;using the
same data as in the derivation of the Iedustrial Composite Inaex were
avaNable. These tab;latiees separated the Industrial Composite into -
two components - goods producing and.service producing. (An estimated
amount for fringe henefits was included over the indﬁstrial composite \\\\’
data.) 1In addition, a public services category, not present in t%e
Industrial C;mposite, was included in the_special tabulafidn. As evident
. from Table 54, the movement in salaries and wages in public services
closely'maQCHeH the situation in those industries covgred’byfthe_Industriel,
Composite Index. Thus, it was conclqdeq thet:the Industrial Comﬁosite
' Index adequately reflected the sieeaeionlfor-éublic services. V | : -
The exclusion of farm wages in the Industrial Composite Index

was not regarded as a serious concern because a very small proportioén of

females are employed. as- farm- wage earners- in Saskatchewan. ' This isran. . _ . .

important point because the index was only used in this study to adjust ..

Aethe-salaries-of<fema1e‘wage earners. " According to Statistics Canada's

T

"Labour Force Survey data, only between 14 and 16 per cent of employed

- femaf/e wete employed in agrlculture 1n Saskatchewdn between 1975 and

1977 (Statistics Canada: 1976a, Table 45; 1976b, Table 50; 1977b,

tTeble-57); Moredver,>when>only wagérearnerSrafe eoﬁeidefed, the R
proportion is much smallers In fact, only betwééi 17 and 19 per cent of

the females employed in agriculture were paid workers (Statistlcs Canadaﬁ

1976a, Table 49; 1976b, Table 54; and 1976b Table 55)
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Taple 55 presents percentage Increases in farm wages as compared
to the Industrial'Composite Index. Clearly, farm wages increased at a
faéter rate than did wages ip the sectors 'covered by the indqf.

However, becaﬁée of fhe very small proportion of feéales‘employed in
agriculture as wage earners, the Industrial Compoé@;e'lndex was considerea
appropriate for salary adjustments in this study.

The extent to which the Industrial Composite Index reflected the
wage movements in small firms in Saskgtchewan could not be cheéked given
the ébsehce'bf'ghe required data. The assumption was made that wages in
the smaller firms did follow the situation in the larger firms.

ﬁaving'carried the asséssment of "the Industrial Composite Index

as described above, it was concluded that the Index was appropriate for

adjusting wages and salaries in this study.
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Table 53

Industrial Composite Index for Saskatchewan
Showing Percentage Increases Over 1970

Percentage
. _ Increase
Year Index over 1970 .
- 1961 100
1970 . 114.87
1974 160.92 40.0
1975 © 188.31 63.9
1976 - . 214.87 87.1

" Source. Statistics' Canada, Catalogue No.
72-201. '

.
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3 TaBlé-SS‘ o
PR - ') ‘50 . oy - PR )
Percentdge Increasge in'ﬁyerag ;MonphlyLwages of - o
Farm lelp in Saskatchewan (Without Board)+ -~ ° e

Compared to Industrial -Composite. Index @

% Increase .
. : . In Industrial. . ...,
Average - . . . % Increase. . .| .Composite Ipdex i
Year .Farm Wages .. 'mbver>l970“f‘ t'5"’“OVéf'197Of‘“"ﬂ*1fv”'j"
1974 $477 +63.4 4040
1975 $562 : +92.5 - 63.9
1976 $617-  +111.3 ' 87.1

Source. Average farm wages obtained from’Statistics
‘Canada. Farm Wages in Canada (Catalogue No. 21-002), "August
1976. The source of data for the Industrial Compgsite Index was
the same as noted in Table 53,
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Table 56

i
s

Estimated Gross Earnings ef Saskatchewan Females with a
- Grade ‘12 Level  of Education Working 'on a Full-Time
Full-Year Basis by Age Category and Year

- Year . ' o ;
Age Category 1970 . 1974 L1975 . 19}5r -
5o iz 9,699 S0, seis

Co0 - 24 6,220 S;e1l 6920 7.gee
',25j;'29~lffa; f;fs,427,‘» - 7,598 . 8,895 10,156 N

30 - 34 g 5,755 8,057 9,432H'f 10;%65}"

35 -39 5841 3,178 T 9,573 10;925‘

40 - ah 5,965 8,351 9,777 ." 115161 |

45 - 54 5,997 * 8,396 9,829 11,220 *

55 - 64 6,198 8,678 .. 10,159. . 11,596

65 or Over 5,174" ":7;QAZ”’ tﬁé;ABOi;'ifi?;Ggl?: -

Source. The 1370 earnings were obtained from é o

special tabulation of the 1971 census. The earnings for
1974, 1975 and 1976 were derived by adjusting the 1970
earnings upwards using the Industrial Composite Index.
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Téble'57- .

Estimated Gross Earrings ofjsaskatchewan Females with a
" Grade 11 Level of Education Working on a Full-Time

Full-Year Basis by Age Category and Year

P ",.‘x LA T X'ear' P

23,782

5,295

6,199

‘.épeéiél tabulation of the 1971 census.

* Source. The 1970 earnings werevobﬁainédrfrom a

The earnings for

1974, 1975 and 1976 were derived by adjusting the 1970
earnings upwards using the Industrial Composite Index.

*

Age Category 1970 1974 1975 1976
15-19 - - 0$2,277 83,188 §3,732 .- $45260 7
024 3,417 "“4,784' 5,600 6,393

fzs'- 29 43119 ;5,?67 o .6,751 "7,707

30 - 34 4,202 5,883 6,887 7,862

35 - 39 4,138 5,793 6,782 7,742

40 - 44 | 4,251 5,951 6,967 7,956

45 - 54 4,256 5,956 6,972 7,959

U T kel sy 7,312

7,076

. 303



APPENDIX H

P

INCOME TAX ADJUSTMENT




, - INCOME TAX ADJUSTMENT

Both before—tax and after-tax4earnings were reduire in the study.

5';Before—tax earnlngs were used Ln the soc1al returh calculatl ns and after~¢f;v»”'

tax earnings were necessary for the private return calculatrqns; "Only'

income tan.mas considered in deriving thevafter—tax‘earnings.

‘ Rather than derive numerous tax adJustments to- reflect varying
personal c1rcumstances (e. g., 51ngle, marr1ed and marrled with dependents)
the approach adopted herein was to derive the average income tax paid
by income class,'~Th;s,waS‘thelsame'approﬁch as that adopted by Stager

(1968) Three steps were 1nvolved An’ derlv1ng the approprlate Ancome - L

N S
e

"tax adJustment.v__'. o -’:‘“‘ v ~ ‘ ' o e

l.' The aVerage federal tax payable by income class was calculated

«

~"us1ng Revenue Canada's Taxatlon Statistlcs for 1974 1975 and 1976 s

" R : v e N -

, essence, thls amount represented the average amount’ pa1d by all workers
.1n the 1ncome class.

‘i~2" ’The correspondlng provinc1al ‘tax payable was then derlved B

u51ng the tax tables.-
‘3. The average federal tax paid and the provincial'income ‘“\f//
" tax payable were added together to derlve average total income tax.

Table 58 prov1des a sample of the tax calculatlons for each year “of the #

VStudY‘ g ‘ ’ T R : 'C -
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APPENDIX I

ol

METHODOLOGY USED TO ESTIMATE PHYSICAL PLANT RELATED COSTS
' AT THE DENTAL DIVISION; WASCANA INSTITUTE

i
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METHODOLOGY FOR ESTIMATING‘PHYSICAL PLANT‘RELATED COSTS
AT THE DENTAL DIVISION, WASCANA INSTITUTE

The deq;al divisipn of Wascana Institute is housed in a
facility separate from the othef parts of the'Institute. Moreover, the
division is situated within the Regina General Hospital Co;blex. This
hospitai was acquir#d by the Province of Saskatchewan in”1974 as a
‘result of a negotiation‘procesé‘that had been underway since the earlv
1970's.

| Construction cost data were not availaéie for that part of the

Reginé General Hospital Complex bccupied by.the dental division.
Furthermore, the maintenance cost data available were incomplete as the
hospital continued to provide some services. Finally, property ta;
exemption data were not available for a part of the héspital complex.-

These data constrain?s poged difficulties in the calculation pf
physical plant costs and in the iéulation of the imputed costs pertaining
to intérest on physical plant and property tax exemptions. The methodology
uged for thelotHer facilities in this study simply could not be employed
here. Consequently, an'alteinative methodology was used as described

below.

S

Physical Plant Costs -

Annual use Charge. The. annual use charge for the dental division
g : . g

' R ‘ ,
was calculated on the value of the renovations onl?k, gis noteworthy

that parts of the buiiding in question were‘at‘least.AS years old

c e e

{f'-‘ssf"‘
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1

o

and extensive renovatiqns were required to make it a suitable facility

" for housing\the dental division. The actual costs.of renovations and
“*the derived annual use charge are 'shown in Table 59.

LS S

Maintenance Costs. These costs were estimated. ¥ using the

prevailing maintenance and operations rate for rental facilities as
shown in Table 60. Thé square footage figures were provided by the
' Department of Government Services. The maintenance costs for the

division, then, can be summarized as follows: . -

Square Estimated
Year Feet Rate/Sq. Ft. Costs
1974 20,888 $2.04 $42,612
] - _ 18975 38,457 $2.25 - i $86,528
N 1976 39,366 _ .S2.A4 ﬁ ' $96,053

Imputed Cosfs

Interest. The accumulated value of renovations (as shown in
Table 59) was used to estimate interest, on the physical plant. These
costs for the division can be summarized as follows:

Accdmulated e

Value of Interest Imputed
Year Renovations Rate (%) Int;rest
1974 892,687 10 - 8;?569
1975 1,730,936 10 $173,094
g 1976 , - 1,747,554 10 $174,755

Lo



Property Tax Exémptions. The component of the maintenance and

Fe

operations rate for property taxes (as shown in Table 60) was used to
estimate the value of the property tax exemption. The costs for the

division can be summarized as follows:

Square. ) o Estimated
Year ) Feet " Rate/Sg. Ft. . Costs
1974 -~ 20,888 - $0. 80 n $16,710
! - 1975 38,457 $0.91 $34,996

1976 39,366 $0.91 - $35,823

Summary ( Sl

Once the division'costs were estimated, costs were allocated to
the dental nu%sing and dental assistant programs using the stpdent
trainingsgay allocation approach. .However, in 1974 only the dental
nursing program was in operation so all costs were attributed to that

program.

310



Table 59-é ///

Costs of Renovations and Annual Use Charge for
* Dental “Division, ' Wastcarna Instltute

Adcumulated
Expenditures Value of Annual Use

Year on Renovations Renovations Chargea
1972 $ 46,697

1973 $395,782

1974 $450,208 - S 892,687 $17,854
1975 $838,249 $1,730,936 " 834,618
1976 $ 16,618 $1,747,5%4 $34,951

Source. Expendlture data obtained from the Saskatchewan
Department of Government Services.

Represents 1/50 of the accumulated value of
renovations. ‘



Table 60 ‘
/'> : . ‘. l .
. -~’Annual Malntenance ﬁna Operations Rate - f}f;if;;ff‘;f;ﬁﬂgﬁuf'-f
N A (DoIlars Per’ Square Foot) ‘
: Rate o
h S Excluding Tax Property. Tax <+~ - ~Total- -
’ \\ Year ' Component : Component " Rate
1974 . 2.04 .80% S0 s2.84
1975 . 2.25 .91 © $3.16
1976 ‘ 2.44 . .91 _$3.35

»

Source. Saskatchewan Department of Government Serv1ces
frovernment-Crown 'Corporation Joint Use Pollcy and Rental Schedule.
Regina. 1978. : -

%The breakdown of the 1974 rate was not available. The
same proportion of the total rate was used for taxes as in“the
succeeding two years.
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Table 61 ,
. S A T
e e . Annual Use Charges” for Program Specific' Equipment -
SRR Cil “__ff’Ipcluded»ianipqu Instructional. Costs . P
. Year

Institute . <

.- Program. or. Progran Area 1974 1975 1976

Kelsey inétitute .

.+ Diploma Nursing , $1,696 $1,659 - 81,217
Nursing“Assistant . . . oo 59 77 : 157
Combined. Technician 4,448 0 - 5,084 -+ 5,722

-- Dental Assistant =~ = _ 3,890 . | 4,087 4,664
Medical Lab. Teéchnology - 858 - 1,635 2,090 -
Wascana Institute . 4
Health Sciences, Division” 1,866 2,751 3,041

Dental, Division~ o 44,590 46,243 47,781

© Source. Institutes' accounting depreciation schedules."

a C . . Cas
The annual use charge was derived assuning a ten year life
for equipment or at ‘the-rate of 10 per cent per annum. - -

‘bDivision_total was allocated to specific programs on the
basis of student training days.

W



Table 62
Annual Use Chargesa‘for Overhead Equipment
. Included in Indirect Instructional Cost

-

Year-
Institute 1974 1975 1976
Kelsey Institute .
ALl Costs Centers® -~ -~ = - §48,177 $47,719 $49,523
Wascana Institute a _ -
“Administration® . ’ 4,535 4,535 4,535
Budgets & Accounging 221 » o221 221
Office & Support ‘ 180 ' 257 496
Duplicating . c 1,793 1,968 ' 1,968
Supply & Transportatlon 292 o 292 331
Audio Visual® = ) 4,326 9,618 10,838
Resource Centre . - 1,295 1,600 1,755
- Student Affairs \\ 410 - 950 1,087

Source. Institutes' accounting depreciation schedules.

The annual use charge was dzé}ved assuming a.ten year life
for equipment or at the rate of 10 pef cent per annum.

bAllocated to specific programs on the ba31s of student
trainlng days following the practice at the Institute.

CAllocated following the practice at Institute whereby the
proportional distribution of costs for duplicating, resource
centre and student affairs were 45, 65 and 55 per'cent.for the
health sciences division. The corresponding proportions for the

dental division were 15, 20 and 35 per cent. The distribution to
 specific programs within th divisions was made on the basis of
student training days. \ ' :

L

""" T e s
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[
Table 66

Construction Costs and Derived Annual
Use Charges for Kelsey Institute agd
- Wascana Institute, Parkway Campus

. ) , _ - Year
1974 1975 1976
’Acbuﬁuléted-CQsﬁé"'  ' . . '-' - e
Kelsey Institute $8,413,625°  $8,413,625° 8,413,625

Wascana Instituté, ‘ ’ _
Parkway Campus C . 2,745,850 2,745,850 2,745,850

Derived Annual Use
Charge (1/50) -

Kelsey Institute 168,273 168,273 168,273
wascana-lnstitute, ‘ .
' Pérkyay-Campus 54,917 54,917 54,917

Source. Saskatchewan Department of Government Services.
a,. . 3 . : PR
The Parkway Campus houses the health sciences division.,

?Excludes expenditure on swimming pool.
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'Table 69

o

Proration of Relevant Central Department of Continuing Costs to Institutes

Year
Cost Conponent 1974 1975 1976%
l. Total Department Expenditure $76,564,662 $96,452,954 ‘55115,9a9,594
. R -
2. Total Non-University Expendliture $25,285,442 ''$33,792,954 $ 36,099,594
3. Total Kelsey Institute ?xpenditures $ 5,779,870 $ 7,096,598 s 7,268,905
~ As %1 of Total Department ’ - )
Expenditure . 7.541 ) 7.362 6.27%
- As X of Total Non-University
Expenditure 22.86% 21.002 20.14%
4, Jdotal Wascana Institute Expenditure $ 3,537,548 $v4,03l,350 S 4,184,041
~ As X of Total Department ’ : .
Expenditure ) 4.62X 4.18% - 3.602
- As X of Total Non-University
Expenditure, 13.992 11.932 11.59%
5. Central Department Costs Relevapt : °
to Entire Post-Secondary System
- Executive Admini{stration TJ'
(Deputy Minister's Of fice) S 47,302 ¢ $ 49,864 s 60,000
~ Aduinistrative Sgrvices S 77,642 $ 96,122 $ 262,670
- Student Service« e $ 94,382 S 121,485 S 184,870
~ Research & Planning $ 266,738 $ 636,076 S 503,742
+ 6. Central Department Costs Relevant
Only to #on~University Sector®
- Colleges Branch $ 414,652 5 636,076 a
+ Manpower Programs a a $ 384,956
- Program Development a a " S 78,271
- Executive Administration
(Other Than Deputy Minister's
Office) a 3 a. $ 100,478

Source. Expendlitures obtained from Province of Saskatchewan, Public Accounts. The
identification of relevant costs to be included for proration was done Iin consultation with
Department of Continuing Education officials.

2The Department of Coilinuing'Education was reorganized in 1976-77. This involved
-the enlargement of executive administration, the creation of the manpower programs and progran
development sections and the deletion of the Colleges Branch as {t previously ecxisted.

bThese costs were prorated to each Imstiturte by using the Institute's share of total
Department of Continuing Education expenditure as noted in items #3 and #4 in above table.

\
SThese costs were prorated to each Institute by using the Institute's share of total “
non-university expenditure as noted in items #3 and #4 in above table.

dCailed Student Afd administration in 1974 and 1975.

®Called Research and Evaluation in 1974 and 1975.



Table 70

Price Index for Recreation, Education and Reading

1974 1975 ‘ 1976.
. % Increase . % Increase
City Value Value Over 1974 Value Over 1975
Regina 122.1 136.2 (11.5) 148.3 ' k21.4)
Saskagooﬁ 121.3 135.9 (12.0) 145.5 (20.0)

Source. Statistics Canada, Consumer Prices and Price
Indexes (Catalogue No. 62-010). e '
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v - Table 77

Estimated Lif Ime :_cial Earnings Differentials for Health Personnel Using
Earnings Pr A with Alternative Cost Bases and Alpha Coefficients

Yedr and Cost Basis

£y
1974 ’ 1975 ‘ 1976
- Progranm . Per Per Per Per Per Per
Alpha Coefficient Student Craduate Student Graduate Student Graduate
- T -
Diploma Kursing Kelsey
Alpha = 100x $61,414 $59,785 $48,879 ~5106,9142 $94,886 $92,203
Alpha = 777 - 44,195 - 42,566 33,877 31,940 68,756 66,073
Diplona Nursing Wascana ,
Alpha = 1002 - 60,805 58,0_75 48,188 . 44,797 93,408 90,991
Alpha = 772 43,586. 40,856 33,186 29,795 67,278 64,861
Psychiatric Nursing . ' . .
A\lpha = 100% 94,230 85,474 92,029 . 83,351 134,268 - 128,244
Alpha = 772 69,093 60,2337 66,529 . 57,851 - 98,378 . 92,354
Dental Nursing :
Alpha = 1002 96,203 | 94,477 95,740 93,574 134,858 131,912
Alpha' = 77X 68,404 66,678 67,987 65,821 97,980 95,034
Health Record Admintstrator * B
Alpha = 100% =3,952 -8,679 ~22,899 =27,243 18,352 35,220
- Alpha = 771 -6,938 ~11,665 -24,222 ~28,566 24,865 21,733
Rursing Assistant Kelsey
Alpha = 100% -137,356 ~38,883 ~53,788 ~54,448 2,114 805 .
Alpha = 772 . ~=37,866 ~39,393 -54,287 -54,947 -1,460 =2,769
Nureing Assistant Wascana
Alpha = 1002 ~37,652 =-39,511 -54,161 ~55,838 1,072 -277
Alpha = 77% -38,162 =-40,021 ~54,660 ~56,337 .=2,502 -3,851
Dental Assistant Kelsey ’ )
Alpha «° 100X . —38,726 -40,561 =53,360 ~56,306 ~26,882 ~29,372
Alpha = 772 -39,105 -40,940 -53,727 ~56,673 ~28,40¢4 -30,894
Dental Assistant Wascana .
Alpha = 100% Not Offered ~53,528 ~53,671 =-29,313 ~-30,987 N
Alpha = 772 Not Offered -} =53,895 -54,038 -30,835 -32,509
Medical Lab. Technology Lo o
Alpha = 100% 70,273 . 67,052 48,306 45,921 94,658 92,357
Alpha = 772 51,690 T 48,469 34,284 31,899 70,240 67,939 s
Combined Technician } S
Alpha = 100X ~34,895 -38,720 -50,817. ~53,453 ‘8,635 6,491 )
Alpha = 772 : ~36,131 ~-39,956 -52,057 © =54,693 3,322 1,379 .
Operating Room Nuraing v ’
~
Alpha = 1007 -5,284 -4,134 ~4,134 ' =6,221 -9,027
Alpha = 772 ~6,305 -5,155 -5,155 ~7,242 ~10,048

Note. The dlffe)‘:_ tials were calculated using a zero discount rate and the gfade 12
reference group in all c§es except operating room nursihg where the registered nurse reference
group was used.



Table 78

Estimated Lifetime Social Earhingg._Differe’n:lala for Health Personnel Using
Earnings Profile B with Altérnative Cost Bases and Alpha Coefficients

.

Year and Cost Basis

1974 1975 1976 n
¥ - - -
Progranm Per Per Per | Per Per . Per
Alpha Coefficient Student Graduate Student Graduate * Student- Craduate
Diploma Nursing Kelsey
Alpha = 100% . $53,999 $52,370 | s41,653 $39,716 $84,098  $81,415
Alpha = 772 ' 38,485 36,856 28,313 26,376 60,450 57,767
Diploma Nursing Wascana ‘ .
Aipha = 100Z 53,390 50,660 40,962 - 37,571 {782,620 80,203
Alpha = 772 37,876 35,146 27,622 24,231 ). 58,972 - 56,555
Psychiatric Nursing - '
Alpha = 100% - 84,523 75,767 | 81,775 . 73,197 120,658 114,634
Alpha = 772 61,619 52,863 ' 58,633 49,955 87,898 81,874
Dental Nursing : ’
Alpha = 100% . 85,807 . -84,08] 84,91{?, 82,749 121,034 118,088 -
Alpha = 77% 60,400 . .’ 58,674 59,651“\». 57,485 87,336 84,390
. st Lk
Health Record Administrater S v
Alpha = 100% -7,230 -11,957 | -25,635 . -29,979 31,170 28,038
Alpha = 77X -9,736 14,463 -26,553 -30,897 19,334 - 16,202
Nursing Assistant Kelsey ) B .
Alpha = 100% -37,941 -39,468 -53,840 ~54,500 -2,045 ~3,354
Alpha = 77X -38,413 -39,940 -54,300 -54,960 - -5,031 -6,340
Nursing Assistant Wascana . i» B :r -
Alpha = 1007 -38,237 —60,096_»_'@_7))%-51.,21‘3 -55,890 -3,087 -4,436
Alpha = 771 ‘%0 -38,709 -40,568 Pre54 873 ~56,350 -6,073 ~7,482
Dental Assistant Kelsey ‘ R
Alpha = 100% -39,243 —41,078™" -53,438 -56,386 | -29,191 -31,681
Alpha = 77X -39,589 -41,424 -53,771 =~56%,717 -30,466 -32,956
Dental Assistant Wascana : IR ’
Alpha = 1002 Not Offered ~ -53,606 -53,749 -31,622 -33,296
Alpha =. 77X . Not Offered 2 253,939 ~54,082 -32,897 -34,571
Medical Lab. Technology N
Alpha = 100X ' . 62,632 59,411 41,581 39,196 ' 84,325 BZ,OZAV
Alpha = 77X 45,845 42,624 29,158 26,773 62,282 59,981
Combined Technician ] ' - RN . T
Alpha = 100% - =35,708 _:;3§,533 ~51,105 -53,741 3,812 1,868
Alpha = 77% -36,853 -40,678 -52,252 ~54,888 f c05,.=606 -2,550
Operating Room Nursing e : - ’ :
Alpha = 100X -4,243 -5,545 | -4,386 $=4,386 6,470 -9,276 J
Alpha = 772 -5,197 -6,499 | -5,342 . ~5;342 -7,424 ~10,230 J—
- T ’ (
Note. -The differentials were calculated using a zero discouné‘rate and the grade 12 Y

" reference group in all cases except operating room nursing where the registered nurse reference

group was used. N, s ) \\
\ P
L N . : \
N
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Estimated Lifetime Social Earnings Diﬂfereﬁtiala for Health Personnel 'Uslng
Earnings Profile C with Alternative Cost Bases and Alpha Coefficlents

Year and Cost Basis

reference group i{h
group was used.

PO

1974 1975 1976
Program Per Per Per . Per Per Per
Alpha Coefficient Student Graduate Student Graduate Student . Graduate
Diploma ‘Mursing Kelsey )
Alpha = 100% ) 546,044 $44,415 s41,856 $39,919 " | $67,746 565,063
Alpha = "77% 32,360 30,731 28,469 26,532 - 47,859 45,176
Diplom'a" Nursing Wascana . . - .
"% Alpha = 100% 45,435 42,705 | 41,165 37,774 66,268 63,851
"% Alpha = 77% 31,751 29,021 27,178 24,387 46,381 43,964
Psychiatric Nursing i
Alpha = 100% 61,121 52,365 61,688 53,010 85,246 ' 79,222
Alpha < 772 43,599 34,843 43,166 34,488 60,631 54,607
Dental ‘Nursing . ’ - : '
AJ..pha = 1002 58,314 + . 56,588 61,580 59,4114 84,868 81,922
Alpha = 77% .~ 39,230 : 5_3‘7','504, 41,683 39,517 59,489 56,543
Health Record Administrator *+ ' e o
Alpha = 100X ' 10,585 5,358 L 2,470 ~-1,874 36,560 33,428
‘Alpha = 771 4,564 "-163 —2,603 ~6,947 23,485 20,353
Nursing Assistant Kelsey ) . '
Alpha =~ 1002 -1,886 -3,413 =-7,460 -8,120 24,045 22,736
A.lphg - 77X -3,894 ~5,%21 -9,083 -9,743 16,237 14,928
Nursing Assistant Wascana ’
Alpha = 100% -2,182 -4,0061 -7,833 -9,510 23,003 21,654
Alpha = 772 -4,190 -6,049 -9,456 -11,133 15,195 13,846
Dental Asststant Kelsey ] R
Alpha = 1002 -1,948 -3,783 -6,298 =9,244 10,296 7,806
Alpha = 772 =-3,944 -5,779 | -8,041 -10,987 5,436 2,946
Dental Assistant Wascana
Alpha = 100% - Hot Offered -6 ,466, -6,609 7,865 6,191
Alpha = 772 Not Offered -8,209 -8,352 3,005 1,331
Medical Lab. Technolopy. - -
"Alpha = 1002 53,355 50,134 <} . 45,188 42,803 71,571 69,270
Alpha = 77X 38,980 35,759 32,301 29,916 52,463 50,162
Conbined Technician - / ‘ .
Alpha = 100z 7 " -3,818 -4,977 ~7,613 - 28,664 26,720
Alpha = 772 ) -2,596 -6,421 -7,230 -9,866 19,708 17,764
' 'Qper‘ac'inpkom: Nursirg. i ~
"Aigﬁa = 1002 ~5,854 -7,156 -5,995 =5,995 ~-7,966 ~-10,772
Alpha = 77 -6,371 -7,673 -6,513 -6,513 -8,485 =11,291
Note. The differentials were calculated using a zero discount rate and the grade 12

all-cases except operating room nursing where the registered nurse reference



Table 80

Estimated Lifetime Social Earuings Differentials for Nursing Assistants and
Dental Assistants Using a Grade 11 Reference Croup with Alternative

Earning Profiles, Cost Bases and Alpha Coefficients

~

Year and Cost Basis

1974 1875 1976
Program Per Per Per Per Per Per
Alpha Coefficient - Student Craduate Student Graduate Student Craduate
Earnings Profile A N
Nursing Assistant Kelsey
Alpha = 100% $58,360 $56,994 $58,260 $57,668 $129,995 $128,823
Alpha = 772 . 43,407 42,041 43,008 42,416 98,056 - 967,884
Nureting Assistant Wascana )
Alpha = 100X 58,064 56,393 57,887 56,375 128,953 127,731
Alpha = 77X 43,111 41,440 42,635 41,123 97,014 95,792
Dental Assistant Kelsey R
Alpha = 100X 59,244 57,605 61,329 58,704 104,012 101,785
Alpha = 772 44,110 42,471 45,498 42,873 78,080 - 75,853
Dental Assistant Wascana .
Alpha = 100% . Not Offered 61,160 61,032 101,580 -,100,065
Alpha =~ 772 Not Offered 45,329 45,201 75,648 74,116
Earnings Profile B
Nursing Assistant Kelsey
Alpha « 100% 52,478 51,112 52,010 51,418 118,769 117,597
Alpha = 77X 38,878 37,512 38,195 37,603 89,412 88,240
Nursing Assistant 'Vascana
Algha = 1007 52,182 50,511 51,637 50,125 117,727 ‘116,505
Alpha = 77X 38,582 36,911 37,822 36,310 88,370 87,148
Dental Assistant Kelsey
Alpha = 1002 53,318 51,679 54,921 52,296 94,486 92,259
Alpha = 77Z 39,547 37,908 40,564 37,939 70,745 68,518
Dental Assistant Wascana
Alpha = 100X ° Not Offered 54,752 54,624 92,054 90,522
Alpha = 77X Not Of fered 40,395 40,267 68,313 66,781
Earnings Profile C -
Nursing Assistant Kelsey
*  Alpha = 100% ' 43,582 42,216 45,771 45,179 84,785 83,613
Alphs ~ 77X 32,028 30,662 33,391 32,799 63,244 62,072
Nursing Assistant Wascana ’
Alpha ~ 100X 43,286 41,615 45,398 43,886 83,743 82,521
‘_‘ Alpha = 77X 31,732 30,061 33,018 31,506 62,202 60,980
Dental Assistant Kelsey -
Alpha = 100X 66,5081 ab,869 50,432 47,807 75,029 72,802
Alpha = 77X 34,303 32,664 37,108 34,483 55,763 53,536
Dental Ass{stant Wascana
Alpha = 1002 Not QOf fered 50,263 50,135 72,597 71,605
Alpha = 77X Not Offered 36,939 36,811 53,33! 51,799

Note. These differentials were calculated using a zero. discount rate.
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) Téble 92 : =
: A . . L 9 -
Average Private Monetary Re‘tutnna to Health Personnel Training for Allowance Recipients !
. Using Altermb';ive Earnings Profiles and Alpha Coefficlents N
. . .
* E'atnings'Profile . : [ - A .
Prozrmb . y Payback { Present Value (S) Benefit/Cést Ratios Internal
Year ’ Period | - - - Rate of
Alpha Coefficient (Years) 5% 10% ° ¥ 152 L 52 10% 15% Return (%)
; : -
Earnings Profile~A : .
» Nursing Assis(ent . ' , >
1974 Aipha = 100% 3 - | Y on N, N N N ‘o <1
" Alpha = 77% 2 N, N ¥ N N N N <1’
7. 1975 Alpha = 1007 - N N N N N v <
. Alpha = 77x ' - N N N N N N <1,
1976 Alpha = 100% 1 6,229 5,250 4,328 4.8 4.2 737 >50.0"
"% Alpha = 77X 2 4,290 3,644 2,952 3.6 . 3.2 2.8 >50.0
s :
" Dental Assistant - )
1974 Alpha = 100% 4 . N N o ) N N N o
Alpha = ' 772 ~ - TN N N #1 N N N RS
1975. Alpha =" 100% - N N N N N i .
Alpha = 772 - N. N L N . N, N
1976 Alpha = 100Z 3. N N N N o8N a
. Alpha = 772 3o N N N N SN, NNy <Al
- . . . A o
Medical Lab. Techhology . 2 f\ Q- . e
1974  Alpha = 100X 3 22,467 11,906« 7,262 25.3 13.9 8.9 >50.0
- Alpha = 77X 4 Ze,sﬂ.‘ 8,465 4,910 19.0 10.2 .3 413
1975 " Alpha = 100% 4 15,261 7,711 4,253 10.3 5.7 (3.6 32,2
. Alphg = 772 4 10,657 4,877 12,264 7.5 4.0 2.4 24.2
e 5 -~ N . , N
1976 . Alpha = 100X 2 33,629 18,888 12,404 21.6 12,6 8.6 350.0
Alpha = 77X 2 25,519 14,169 9,176 16.6 9.7 6.6 »>50.0
. K . ' i
Combined Technician . o
~1974 'Alpha = 100% 2 N N N N N N <1
L Alpha = 77% 2 N N N 2 N . N N =<1
1975 Alpha = 100X 2 N N oe N NN N7 <
_Alpha = 772 3 N N N N ;7 N’ -N <1
. K - .
1976 Alpha = 160% 1 10,082 8,281 6,788 ¥.2 6.1 " 5,2 a
" Alpha = 77% 2 7,269 $,982. 4,848 5.5 6T 4.0 >50.0
N
e
o , R . v o
_p‘ 3 B & » N -
( "
ok, \
e .
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e

g
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Table 92 (continued) 7 \ Y
. - -+
Earnings Profile . - A -
Program : , Payback Present Value (§$) Benefit/Cost Ratios Internal
Year Period :) . - Rate of
Alpha Coefficient (Years) 5% 10X 15%, 5% 10X 152 - Return (X)
Earnings Profile B
Nursing Assistant : ’ .
1974 Aipha = 100X ’ 2 N N N N N N <1
Alpha = 772 2 N N N N N N <l
- < . -
1975 Alpha = 1002 | - N N N N - N N <1
, Alpha = 77X - N N N N N N, <1
1976 Alpha = 100X . 1 4,321 3,946 3,351 3.7 3.4 3.1 >50.0
. Alphs = 77X 2 2,748 2,619 2,192 2.7 2.6 2.3 . >50.0
Dental Assistant X
1974 Alpha = 100Z 4 - N N N . N N "N . <1
: Alpha = 77X - - N N N N N N <1
1975 - Alpha = 1002 - N N N N N N <1
Alpha = 77 - ) N .N s N N N N <1
1976 Alpha = 100X 3 N ~N N N N N <1
Alpha = 77% 3 N N N N N N <1
: ¢
» Medical Lab. Teﬂmology ) ' i o
1974 Alpha = 1002 3 . 20,166 10,648 6,454 22.8 12.5 8.0 >50.0 ‘
Alpha = 77X ) 4 14,833 7,525 10‘316 17.0 9.1 ° 5.7 39.4
1975 Alpha = 100X 4 13,134 6,533 3,502 - 9.0 5.0 3.1 - . 30.2
Alpha = 772 5 9,064 4,011 1,705 6.5 3.5 2.0 22.4
1976 Alpha = 1002 2 30,282 16,981 11,119 19.6  11.4 7.8 >50.0
Alpha = 77X 2 22,940 12,699 8,185 15.1 8.8 6.0 >50.0
Combined Technician ’
1974 “Alpha.= 1002 2 N N N N N N <1
pha = « 772 2 N N N N N N : <1
1975 Alpha = '100Z 3 N N N N N N <1
Alpha = 772 3 N N N N N N <1
1976 ° Alpha = 100X 1 8,029 6,906 5,773 5.9 5.2 4.5 s
Alpha = 773 2 5,622 4,905 4,060 . 45 ©.0 3.5 >50.0
- .
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) * Table 92 (contlnued) =
- * - Ud - s X
Earnings Profile Y. ’ ) o .
* ' " Prograp Present Value .($) 1t/Cost Ratios _Unternal
! ' Year : S z - - — ~ Rate of ~
: Alpha Coefficient 5%. 102 182 S 15%" Return (%)
Earnings Profile C g
Nursing Assistant d
“1974 Alpha = 1002 2,195 ) 1,190 851 1.9 a
Alpha = 772 1,298 . 684 406 1.4 a
1975 “Alpha = 100Z N Y N N <1
\} Alpha = 77X N N N LR <1
1976 Alpha = 1601 2 10,156 5,547 * 3,752 3.3 © >50.0
Alpha = 77X 7,445 3,896 2,514 2.5 >50.0". .
o . - .
Dental Assistant
1974 Alpha = 1002 3 1,951 949 ° 584 1.6 ‘a
Alpha = 772 4 R 1,121 450 208 1.2 &
1975 . Alpha = 100X 4 N N N N .
' . Alpha = 772 9 N N N N a ~
1976 Alpha = 1002 2 6,149 3,245 2,116 2.3 a
" Alpha = 77X 3 4,302 2,099 1,244 1.8 .8
Medical Lab. Technology ‘ .
. 1974 Alpha = 1002 16,826 8,364 5,003
' - Alpha = ‘771 12,489 5,984 3,407
1975 Alpha = 100% 13,737 6,279 3,354
Alpha = 772 9,832 4,106 1,869
© 1976 Alpha = 1002 « -24,565 . 12,878 8,214 6.0 >50.0
Alpba =~ 77X 18,540 9,540 - 5,949 4.7 >50.0
Combined Tech;icldn ” ,
. T / : -
1974 Alpha = 100X 3:&39‘ 2,592 2,045 3.2 >50.0
Alpha - 772 2,582 . 1,718 1,334 2.4 >50.0
1 K L . .
1975 Alpha = 1001". 2 1,408 1,039 874 1.9 6 1.5 a
. Alpha = 772 309 246 212 1.2 2 1.1 a
1976 “Alpha = 100X 2 12,620 7,591 5,492 8.7 7 4.4 >50.0.
Alpha. = 772 2 9,342 5,470 3,854 6.7 4 34 >50.0

%The rate of rétu

.and negative.

.

rn was not meaningful because the net earnings stream fluctuated between positive
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Table 93

Average Pt:ivate Monetary Returns to Self-Supporting ‘}Studcnta in the Nursing Assfstant and

Dental Assistapt Programs Using a Crade 1l Referen

ce Group with Alternative

Earnings Profiles and Alpha Coefficients

Earnings Profile . N
Program B Payback Present Value ($) Benefit/Cost Ratfios . Internal
Year Period - : Rate of
' Alpha Coefficient (Years) S% 102 - 152 SX 10Z 152 Return (2)
Earnings Profile A Y
Nursing Assistant . .
Nursing Ass SR o
1974 Alpha = 100X - 2 19,830 10,358 6,240 6.9 4.1 .5 2.9 47.0
Alpha = 77X 3 14,496 7,202 4,032 5.3 3.1 2.2 35.4
{1975, Alpha = 100% 3 18,782 9,731 5,744 5.7 3.57, 2.5 41.3
Alpha = 772 3 13,550 6,581 3,511 [ \2.Z 1.9 30.8 -
1976 Alpha -‘1002 2 41,197 22,294 14,170 10.4 6.1 4.2 >50.0
Alpha = 77X 2 30,708 16,153 ) 9,897 8.0 4.7 3.3 >50.0
Dental Assistant > '
1974 Alpha = 1002 o4 18,517 8,920 -10,872 6.5 3.7 2.5 34.9 -
Alpha = 772 4 13,485 6,095 2,979 . 5.0 2.8 1.9 2-’;'{‘*‘
1975 Alpha = ,J0Z 4 18,364 8,848 4,769 5.6 3.2 2.2 32.7
Alpha = 77X 4 13,228 5,901 2,760 4.3 2.5 1.7 25.4
1976 Alpha = 100X 4 3 32,099 16,337 9,686 8.3 . 4.7 3.2 47.0
Alpha = 77% 3.~ 23,703 11,566 6,645 6.4 3.6 2.5 36.5
Earnings Profile B R
'Nursing Assistant -
1974 -Alpha = 100% 3 4 17,502 8,882 5,174 6.2 3.6 2.5 41.9
Alpha = 7iz 3 12,703 ¢ 6,066 3,211 4.8 2.8 2.0 31.4
1975 ﬁpha - 100% 3 l6,2’87 8,115 4,566 5.1 3.1 .2 36.3
pha = 77X .4 11,628 5,336 2,604 3.9 2.4 17 26.8
1976 Alpha = 100X 2 37,258 19,867 12,432 9.5 5.5 3.8 >50.0
Alpha = 772 2 27,675 14,284 8,559 7.3 4.2 2.9 48.4
Dental Assistant - . B ’ :
19710‘A1pha = 100X 4 16,355 7,644 4,009 5.9 3.3 2.2. 31.9
Alpha = 772 4 “’829. 5,113 2,314 4.5 2.5 1.7 24.9
1975 Alpha = 100X 4 16,000 7,425 3,797 5.0 2.9 2.0 29.5
Alpha = 772 4 11,407 4,805 2,011 3.9 2.2 1.5 22.8
1976 Alpha = 1002 3 28,781 14,381 8,349 7.5 4.3 2.9 4304
Alpha = 77X 3 21,148 10,060 5,416 5.8 3.3 2.2 33.5
Earnings Profile C .
Narsing Assistant ‘
1974 Alpha = 100X 2 15,810 “ 7,590 . 4,510 5.5 3.3 2.3 ! 45.3
> Alpha = 77X 3 10,784 5,071 2,699 4.2 2.5 1.8 32.1
1975 Alpha = 100% 2 15,373‘ 7,694 4,503 4.9 2.9 2.1 - 41.8
Alpha = 772 3 10,925 ) 5,012 2,555 3.8 2.3 1.6 29.1 »
1976 Alpha = 100X 2 27,859 14,685 9,199 7.3 4.3 3.1 « >50.0
Alpha = 77X 2 20,438 10,294 6,070 5.6 3.3 2.4 44.5
Dental Assistant
1974 Alpha = 100% 3 | 15,810 8,113 4,909 5.7 3.4 2.5 4581
Alpha = 771 3 = ’ 11,400 5,474 3,007 . 2.6 1.9 33.1
1975 Alpha = 100X T 3 16,890 8,722 5,295 5.3 3.2 2.3 43.9
. AMpha = 77X 7 3 12,9“93 5,804 13,165 4.1 2.5 1.8 - 31.9
v/
1976 Alpha = 100X 2 ‘25,5’44 13,392 8,441 6.7 4.0 2.9 250.0
Alpha = 772 ‘-/3 18,425 9,298 -+ 5,486 5.2 3.‘1« 2.3 40.7
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- Table 94
Average Private Honetary Rcthrnq to Bursary ‘Reciplents in the Nursing Assistant and .
Dental Assistant Programs Using a Grade 1} Reference Group with Alternative |
’ Earnings Prof{leg and Alpha Coeffictents .o
¥
- Earnings - Proffle - ' i 7 ) .v ) S . )
Progranm * ‘Payback Present Value () Benefit/Cost Ratios "Internal
Year . Period - - Rate of
Alpha Coefficient (Years) . 52 ~ 102 152 ) 5% 10x 152 . Return (1)
Earnlny,s‘Proflle A . - » - . )
Nursins Assistant ’ .
1974 Alpha = 100z . 2 20,172 10,700 v 6,582 7.7 4.5 3.2 >50.0 -
. Alpha = 771! 3 14,838 7,544 4,374 5.9 3.5 2.5 . 39.8
1975 Alpha = 1002 2 19,237 10,186 6,199 6.5 3.9 2.8 47.4
Alpha = 772 3 14,005 . 7,036 ; 3,966 . 5.0 .3.0 2.1 35.3 M
/ ; .
1976 - Alpha = 100% 2 41,689 22,786 14,662 11.7 6.8 4.8 250.0 .
- Alpha = 77% 2 31,200 16,645 . 10,389 _%.0 5.3 3.7 250.0 )
Dental Assistant ' ' : . _ . .
1974  Alpha = 100% 3 18,859 9,262 5,214 7.2 41 2.7 38.5
v+ Alpha = 77; 4 13,827 6,437 . 3,321 . 5.6 3.1 2.1 30.3
1975 Alpha = 100z 3 18,819 9,303 5,224 6.4 3.7t 2. 36.7
Alpha = 772" 4 13,683 6,356 3,215 4.9 . 2.8 1.9 28.6
1976 Alpha = 100% 3, 32,591 16,829 - 10,178 - - 9.3 " 5.3 3.6 >50.0
Alpha = 77z 3 24,195 12,058 6,937 7.2 4.1 2.8, - 41,0
Earnings Piofhe B . . ’ . ° . ; e '
Nursing Assi{stant ) ) . ) } y
1974 Alpha = 100% 2 17,844 9,224 5,516 6.9 4.1 2.8 47.2
Alphd = 772 3 13,045 6,408 3,553 5.3 3.1 2.2 35.3
. “ ’
1975 Alpha = joOx 2. 16,742 8,520 5,021 5.8 3.4 2.4 41.8
Alpha = 772 . 3 12,083 5,791 . 3,059 } bt 2.7 1.9 ’ 30.8
Y1976 Alpha « 100% 2 37,750 20,35? 12,924 10.6 . 6.2 4.3 >50.0
Alpha = 77: 2 28,167 . 14,776 - 9,051 8.2 4.8 3.3 >50.0
Déntal Ass{stant ' '
———82 ASsistant )
1974 Alpha™= 100% 3 16,697 7,986 4,351 6.5 3.6 2.4 35.3
Alpha = 77% 4 12,162 5,455 2,656 - © 5.0 2.8 I.g : 27.5
1975 Alpha « 100% 3 16,455 _7,880_ 4,252 - 5.7 3.2 2.2 : 33.3
Alpha = 77Z_ 10.\ 11,862 j.5,2‘60 2,467 g 4.4 2.5 b7 25.7
1876 Alpha = 1007 3 29,273 14,873, g,84) 8.5 4.8 1.3 48.7
Alpha = 77% 3 21,640 10,552 5,90_8 6.5 3.7 2.5 37.7
Earnings Profile C .
Nut:slng Assistant : _ » //) 1 .
1974. Alpha = 1007 2 157351 7,932 4,852 6.1 3.6 2.6 >50.0
: Alpha = 772 r\ 2 ///“.,126 5,413 3,042 4-_7 2.8 2.0 37.0
1975 Alpha = 1007 Y2 7 is,s28 - 8,149 4,958 5.5 3.3 2.4 Y 49.3
Alpha = 772 \Z 11,380 5,467 3,010 4,2 2.6 1.9 34.5
. | .
1976 Alpha = 100% 28,351 15,177 9,691 8.2 4.9 3.5 >50.0
Alpha =« 772 2\ 20,92‘10 ‘10,786 6,562 6.4 3.8 2.7 >50.0 N
Dental Assistant \
1974 Alpha = 100z 2 16,152 8,455 5,251 - 6.4 3.8 2.7 >50.0
Alpha = 777 3 11,742 5,816 3,3497 498 2,9 .3 37.6
1975 Alpha = 1007 2 17,345 9,177 5,750 5.9 7 1.6 2.6 350.0
- Alpha = 772 3 12,548 6,_259 3,620 4.6 2.8 " 2.0 37.1
1976 Alpha = 1007 2 25,736 13,884 » 8,933 7.6 YN 3.3 "+ 350.0
~ Alpha = 77x coe 2 18,917 9,790 © 5,978 5.8 3.5 2.5 46.8




I

. ) . [}
i
. L] /
. } .
#
. o
{ “ )
‘ *
. , X .
. ) .
- //'
/ ~ Table 95
Average Private Monetary Returns to Ailq,uance Recipients .in the Nursing Assistant and
- Dental Assistant Programs. Using a Grade 11 Réference Group with Alternative )
Earnings Profiles and Alpha Coefficients ’ )
. ¥ - . . . ; R
Esrnings Profile - . S . "
Prograa Payback Present Value (§) Beneflt/Coat Ratios’ Internal
Year Period - - Rate of
Alpha Coefficient  ‘(Years) 5% st Shr sy Return (%)
Enrning§ Profile A
‘Nursing Assistant ° . .
1974/ Alpha = 100% 1 22,944 13,472 9,354 93.5 55.3 38.7 . « >50.0
‘. Alpha = 771 ® 1 ‘17,610 . 10,316 7,146 72.0 42.6 29.8 >50.0
- 1975 Alpha = 100Z 1 21,951 12,900 8,913 28.5 17,22 1222 >50.0° .
» Alpha = 77X 1 16,719 9,750 - 6,679 22.0 13.2 9.4 >50.0
1976 Alpha = 100% 1 44,855 25,952 17,828 61.0 35.7 - 24.8 550.0
" Alpha = '772 1 34,366 19,811 13,555 47.0 ., 27.5 . 19.1 350.0
Dental Assistant ' '
T . - : N
1974 Alpha = 100% 1 21,631 J,.Z,O.'M 7,986 88.2 49.6 33.2 ' >50.0
Alpha = 77X 1 16,599 9,209 6,092 67.9 38.1 25.6° >50.0
1975 Alpha = 100% 1 1 21,533 12,017 7,938 28.0 16.1 11.0 >50.0
¢+, Alpha = 77X 2 16,397 9,670 .5,929 21.6 12.4 8.4 >50.0
1976 Alpha = 100x 1 35,757 19,996 13,344 48.8 27.7 18.8 >50.0 .
. Alpha = 772 1 27,361 15,224 10,103 37.6 21.4 14.5 >50.0
Earnings Profile B - ‘
Nursing Assistant R B .
1974 Alpha = 100X 1 20,616 . 11,996 8,_25’8," 84.1 49.4 34.4 >50.0
Alpha = 772 1 15,816 9,180 6,325 64.8 38.0 26.5 >50.0
1975 Alpha = 100% o, 19,056\ 11,284 7,735 25.4 15.2. 10.7 »50.0
Alpha = 77X 1 - 14,797 8,505 5,773 19.6 - 11.7 8.2 >50.0
1976 - Alpha = 100X 1 40,916 . 23,525 16,090 55.7 " 32.5 22.5 >50.0
" Alpha = 772 . 1 31,333 17,942 12,217 3 42,9 25.0 17.3 >30.0
Dental Assistant . ] E .
1974 Alpha.= 100X 1 19,469 10,758 /,123 79.5 44,4 29.7 >50.0°
Alpha = 77X 1 14,934 8,227 5,428 61.2 34.2 22,9 >50.0
1375 Al‘pha - 100% 1 19,169 10,594 6,966 25.1 14,3 9.7 >50.0
.~ Alpha = 77 2 14,576 - 7,974 5,181 19.3 11.0 7.5 >50.0
1976 Alpha = 100% 1 32,439 18,039 12,007 4606 25.1  17.1 50.0
Alpha = 77x 1 " 24,806 13,718 9,074 34.2 19.3 13.1 >50.0
Earnings Pkofile C ; . )
Nursing Assistant \ :
- 1974 Alpha = 100% 1 18,123 15,704 7,624 74.1 44,2 31.7 >50.0 -
Alpha = 772 1 13,898 8,185 5,814 57.0 7 34.0. 24,4 1350.0-.
1975 Alpha = 100X 1 18,542 10,863 - . 7,672 24,3 14.6 - 10.6 >50.0
Alpha =~ 77X 1 14,094 8,181 5,724 18.7.. 11.3 T 8.2 . >50.0 -~
1976 Alpha = 100 1 31,517 18,343 12,857 43.1 25.5 18.2 >50.0.- |
~ Alpha = 772 1 24,096 - 13,952 9,728 ‘33.2. 19.7 14.0 >50.0
Dental Assistant v ) ) S . .
1974 Alpha = 1002 1 18,924 11,227 8,023 77.3 4643 33.4 .>50.0
Alpha = 77X 1 14,514 8,588 6,121 59.5 35.6 25.7 . >50.0
1975 Alpha = 1001 1. 20,059 11,851 8,464 26.2 15.9 11.6 '.>50.0°
Alpha = 77X 1 15,262 8,973 6,334 20.2 12.3 9.0 >50.0
1976 Alpha = 100" 1 28,902 17,050 12,099 39.6 23.8 17,2 250.0
“ " Alpha = - 77% 1 22,083 12,956 T 9,144 30.5 - 18.3 13.2 >50.0
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