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N R ABSTRACT s

This paper is an attempt to -determin he privage interna] rate of return,

_to .investment in two levels a fouﬁ,se]ected'edyt&tiona] programs (computer

DERAEAN

1t
uneasy situation occucs in wh1ch many bache]or s degree gradug =5 and .

—

commun1ty co]]ege vocat1ona1 degree holders. perfd}m exactly the same work

“

. and receiverdifferent salaries. The monetary benefit re;urns to individuals

are ca]cu]ated by us1ng the cost~benef1t ana]ys1s method Results Wi]] be
usefu] not only to public emp]oyment agenc1es and’ educat1on 1 1nst1tut1ons

¥
but part1cu1ar1y to students‘who strive to acqu1re ¢he most prof1tab1e Tevel

of educat1on through ‘the most econom1ca1 way.
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sciéhce, nursing, nutrition, and social worK). In these fie]ds, a_perennial .
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" The basic policy cho_ice'questio'n" studied in thissvbaber "1:.sgthe foﬂowing: «is.
lit_économicaﬂy profitable for coml'nh‘ﬁity co]]e};e voca~t1'o'r'1a1( degree holders |
'jn sg]_ected fie]ds to invest furthertin a bathef-or's,d.egree when they can
‘:‘nave access fgo_jobs in which _degree holders }of'-both iévtt.a]‘s of‘educa:tion‘ are
:é,ligjble'? Workers w1_‘°th less formal education ‘fee] fhey d.e'serve equal pay
. for'-_.equal work wﬁjj_eAhose w‘ith more schooh'ng E re ‘hart’ﬂyl satisfiebd-/wit_h the
s:;]ary differentials exigting between t.he two'évels of schooling. .This
: S . R

s 'situation is often creating anigosity among workers themselves and confusion

wi?cb employers. At the end, educationgl institutions are‘being criticized

b '\ for, producing outcomes yhat serve neither fhe cause of\efffciency nor équityf" ¢
M : .’ - . . 4 .
r'Edu‘ation as an Investment T el . 4
A-/ﬂe,y' ‘ ‘ )
. ‘Benefft returns to.education are g'eneraﬂ); classified into four broad cat- . .- |
%ories: p_r;gf'va'te monetary, private nonmo'neta,ry,, social monetary, and social
o nonmonetary (’Ggundeh; ,1967-).' This paper foéuégs on the private mongtary’_ . e

b .o

- . : f _ , oA > '
'(retur\\’g_..' By leaving the.other kinds of berefits aside, the“authors do not -
mean to:imply that tbé’éoﬁ%umptfd@/benefits to educagion do not accrie to o

individuals an'd\so&-iét? bution_ly to indicaﬁté tﬁat‘jche great comp]exi'éy &ndu, '
e 0" . ‘ Al .\ .

- [ . T -y - )
iff-icuj'ty to measure and qq'antify many of these elements go beyond the scote

'] | - :" L R . ‘. ~ 1 _; lﬂ i

of this study. ~ # (}{\ .
oo - o . - {,
Pioneering eci';momirsrts_of edﬁqatjon suh as Houthakker (1954), Hansen "(1963), o

\ and Becker (197a, 1/964b)_,'have' ]o}*ng_recognize‘d that e‘xpen‘_ditu;'es on e,ducatior\ l
) T SR R

ERIC | S . L S
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were an investment not fundamentally different from other investments. In line
with the human capita1 thedry,Jeducation is considered as an item current]y
. A '

purchased that will produce benefits in the future (Taubman and Wales, 1974);
L : &
for that reason, individuals undertake educational investments in themselves

[ ~

‘hobing to gain some benefits from them during_their remaining working “1ifetime.
For an'individual,ithe Costsuof investing in education include direct eXpenses;'

L R . B Y :
for registration, tuition,«fees, supplies, extra-curr1én1ar activities, and

_earnings foregone wh11e attend1ng school; returns to that investment in
.£' $\School1ng cons1st of actua] differencés in 1ncome that can be attr1buted _
; spec1fvca1]y to j/ymal education and tra1n1ng through¢ut a lifetime. Edu-
cational attainment is not the on]yfdetermgnanf of earn1ngs (G1nt1s,_1971; |
r;,Taubman and Wales, 1974,€<B1b1rt.and-Murphy,.1925), _however, when the sa]ary' ’
vstructnre.of thevaVerage ;irker in a’specialized field-becomes regulated by '

v co]lect1ve bargii\1ng agreements either in the pr1vate oF pub11c sectqr, the

1nf1uence of factors. SUEQ as;not1yajjon mental ab111ty and phys1ca1 health

‘ on* income 1s.expected.iof éfmhgh more 11m1ted .
Q . h \ ~
. ' ) « {
Rate-of—Return Approach
\ . Py .

wh11e most stud1es (Jencks, 1972; PQacharopou]os, 19.% ) have cons1stent1y

indicated a pos1t1ve re]at1onsh1p between the 1eve1 of schoo]1ng in workerS'

6uest1on remalns whether the discounted \. |
income gain is smaller or greater than the amount of the extra spend1ng re- AN

N

and -their earnings, the fundamental

quired to 1nduce it. Econom1sts have customar11y answered th1s question by(/) -
computing the internal rate of.retqrn (r) or thé present d1scounted value of
. the additional income stream arisﬁng-from educat1on. Nollen (1975) surveyed .

1 studies dealing_with'the private rate of return to coliegé education
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marginal to high school educatjon and reported- percentages ranging from 12%

h to 16% 5n:fauor of‘college graduates. 'Comparisons between the rates of return
to college graduates with those to one- and two -year college. dropouts seemed
to be 1nconc1us1ve Hansen (1963), Becker (1954a), and Hanoch (1967) obtained
-a much higher r for college graduates. However, Taubman and Wales (1973, 1974)
arrived at the opposite findings; Raymond and Sesnowitz (1975) pointed.toward
‘the.same conc]usioh'and'SUggested that the high r earned by\the one-.and two~-

. year co]]ege,dropou7s'might be a recent phenomenon.. T

) \
Bachelor's vs Community College Degree

. € ®» ] ‘
426 In the Province of Quebec, the ‘educational system is such [that students can ///

4 either attend a commun1ty college for two years and thén enro]] in a un vers1ty
program for another three years to get a bache]or S degre}a,‘ or*y ca
.reg1ster in zykhree-year program at the ‘community col]ege level and o:::jb
1d

—

-

"a so-called ¥ocational or tech gcal degree. By 1arge, th1s decad
system has produced reasonable outputs. there 12Qh§weve a é%?ta1n degree of
confusion and quest1on1ng in some f1e1ds oveﬁ‘the ecqno ic v1ab111ty of ac-
~'m~ qu1r1ng a bache]or s degree when cert1f1cat1on r§§;1rem ntsland occupat1ona1
quaTificatiOns make ig,equally’possible for degree holders of both*]evefs of

institutions to be'considered for thesame jobs. ' E

>
N In anjattempt t answer the basic quest1on, the four fo]]ow1ng f1e1ds\of study
were used as prototypes computer sc1ence, nurs1ng, nutr1t1on, and soc1a1

work. With the notab]e exception of computer, sc1ence, the maJor Y of the

T A

graauates from both - e:gcat1ona1 Tevels in these chosen fields are more heav11y
» -
~ *  employed in the publieand parapubl}c sec Out of the foir\selected f1e1ds,.
' _ B . 3 . - \\. v
- &/ j | N -
S , o

. ) . .
\ s ~ -
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nursing is the only one where graduates must be certified by Jaw to be granted

the right to prkctice; the successful passing of an examination after either

-

-

‘a vocational degree or a bachelor's degree insures that right.

Ve

- é -

J . . ! .
Methodology - % T : 0

The d used in thié study is based on the assumption that one can estimate

what an average individua] with a specific level of eddcation in-a given field
will be earn1ng n years later,-as measured by the verag‘\*ncOme current]y

/
vbe1ng EBrned by peop]e hav1ng thjrsame character1st1cs, but in a cohort. n
f

years later.  The pr1vate rates return related to .the levels ot schooling

and the types of education were calculated in the conventional manner HV solving »
. . . : ¢ . . . . - .

the f611owing disceunt formula: o : ' . .

=T +nt

’

Net present vaTue U

= Number_ of years at schoqﬂ\

\Add1t1ona1 before g}x income assoc1ated
- with a spec1f1c level and type of
) ‘scheg}1ng

—
o
il

_ /["" o t. the' ac$u1s1t1on of a specific Jevel an
' *1:7' - R - type o schoo11nq S .

' ‘ ) < - ‘
r } = Private 1nterna1 rate of return

Number of years at work L

c, - = Additional cost out]ay $ssociated W1tﬁ§'
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o

1

/’The cost variable (C ) incorporated ih the: mathemtt1ca1 mode]xras ca]cu]ated

’

from est1mates of the fo]low1ng sub-e]emeg;s*

. \ | | e
N ~~ .' ) . ’ | : . « ? '.
o y / R DL ' (0 + .Tt+\_A)‘ - (5, + P, o
e ‘\  where “in .
A S - '

o
I

OppoFtunity cost ( oregonexjncome)

: ' - S
. 1 - ' " :
- .
' R R W

¢ i Tt = fadtion'
/ S+ i L A . -.
f o : A, = _ Academic supplies | i\ ) .

\ A . < ' I I §

Scholarsh1ps and/qy Ass1stantsh1ps

.~

O -
I

£ = rt time ‘ea 1ngs ' [:—;

Thrﬁl 1mportant steps were 1nvo1ved in 1mat1ng the pr1;a:e\:;terna1 nate!

. ot’return - : N\

'(1) the construct1on of year]y and 11fet1me§;ncome streams by field for

Tt N .

bachelor S degree aabgcommgn1ty co]]ege._ocat1ona1 degree graduates,'

~

b

' and.a1so.for community eoq1ege'vocationa1'degree holders who would
éb ‘work dunggg'three~years and;}hen would start taking a bachelor's

- . 'degree'b‘ a part ti asis'over a f1ve-year per1od for additiona]k
.- . [

J

—

1nformat1on and compar1sons, education- 1ncomeaprof11es were og%a1ned
'j ", for high schoo] graduates as we]],. | | i
(2) the calculation of year1y'andj1ifetime-incoMe differentials addittona1
T+ gross income due to a higher 1e03{}:f educav1on) by field for each of

) - W ‘7'

’7‘A. ~ the educat1on 1eve1 comb1nat1on me 1oned in the f1rst 'step; and

e

- {8) the netting out of t? ad ﬁ)bna1 costs assoc1ated w1th*fhe acqu1s1t1on
PR of a h1gher level of s oo] " as foregone ‘income 1s the dom1nan o
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A \/2 C . , . .
- ; ..
. “ ., ' . ) . ; 8.
. .

» IS g % 1
' p) . _
. .cost cons1 eration, 1t was ita] to méke the -exact tonnection with* =~
- .
o #; ‘the sa]any prof11e of the W k1né:tgd1v1dua1 at the next lower level a
e _of schooling. . \i) ' \\\_’//,
. ‘o ’ " L ’ . o . * .

” ¢

. - A11 .basic data were related to ‘income rather than earn1ngs, also ‘the dol]ar

value was kept constant. As 1ncome d1fferent1a1s have no Srscern1b1e 1mpact

- afiter. an extra lation over a per1od of 20 year

‘e, income streamsiwere

- | arbitrarily f oz' age 65. Contrar to most s udies of . .

' . ¥
this type, estimating 11£Ft1ﬁe 'ncome streams was not 1abor'od§ as it
A l N .
could-have beeEn since in mést cases co]]ect1ve barga1n1ng agreeMents had
I
these estimates convén1ent1y all mapfed out for the next 20 years at.various

-

educat1onaf\\@ve1s q° I . h s?<\£:>\\\\
L ) - . - / o . . . ‘
R 7 . \ . ¢
. esults 7 - . -
‘u * - ) ] -‘q | ..

2 Table 1 presents related kinds.of informytion: L .
: : . ©A Q{;\/ , oo 4 ' .

: _(Q) “~ the additional 1}feti$e income represent extra.incoge arising from A

. extraiedutetion; _these figures do not tjake add1t1ona1 schoo]1ng
. ..cos?s into ‘consideration; L \%1 ‘\\ o .

. N .
~ -

y (2) ~ “the additional net present value (NPV) at a 0% and 102 discount rate

'ethbits dollar sign est1mates when extra schoo]1ng costs are ac-

;gouqted for; nhen c0mpared w1th the add1t1ona1 11fet1me nnoome !h» ‘Tj

.*'Ji * column figures, the 0% column data g1ve an estimate.o °the cost 1_////
:)e the 10%

column resu]ts not onTy reflect j1nd1vidua1 time preference rate , .

.

: but also ind1cate how one educat1ona1 1nvestment off s or fa11s

S ' 1to'check tnflation,1n tﬁE{iurrent years; and \\“‘7\\\\_’41
. . .‘ . ;,' . ﬂd . - .
. N g ’ e / /K

. . ‘
' ,EL-\1nvolved in. acqu1r1ng a higher level Qf educat1on wh
R
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S TABLE 1 . - X > |
‘ PRIVATE 'ECONOMIC RETURNS T0 INVESTMENT IN SELECTED FIELDS |
N 2
- N ‘ Additional % Lo
. } T Additiona] Net Presént Value - ‘nternal
= - * | Lifetime . (NPVY . Rate of "
' Case | - .Se]‘ec.tep Fie]ds | . Income. $ Can. .y Return (r)
1 sca"_' i 0%” | T10% 5 NP\_/ =0
é 4 ’ ~——s A '
COMPUTER scmyc S L . i
. 1 | B.0. ys. C.C.V.D. 279 544 .-’}50551 16701 '<183"’ \ .
2 | B.D. vs. C.C.V.D. 46 249" 29 141 - 3019 6.5% %
~| 3 §B.D. vs. H.5.D. 498 826 . | 468 349 |.. 32 246‘# 18.0%
4 | C.C.V.D. vs. H.S. 233 8% ' |'M3.417 15 976 17.8% -
. . J ' ) . ) —
1 — _ : 7, T -
N | , .| NURSING S : . Lo S
1 "| B.D. vs. C.C.V.D., - ' 55 071 * | 35605 |.,- 5 730
2 | B.D. vs. C.C.V.D, + P.T.BD| -105 168 ' |-122 189 4 - 19 627 | - {:}
3 | B.D. vs. H.S.D. . 190 553 _| 159 800 * 103
4 | C.C.V,D. v$. H.S.D. 141 587 326 135 . 6 839 ,\\14
\ . a ) - , . . —
~ = ° R
NUTRITION ¢ - T = <
1 \'B.D. vs. C.C.Y.D. | 191073~ | 172 116} . . 5510 |
-2 | B.D. ys. C:C.%-D. + P.T,8.Df - 26. {-43 294 - 12 359 1
i 3| B.D. HA.D.+ 3~ .1 439 411 933 28 125
4 | c.cov. D( . /;,o/\ 262 ( 247- 382 +| . - 22 922
_ L } i R
o T iR [ e
, SOCPAL WORK = aE . |4 L ,
1 "B D vs. C.C.v.D. ¥ ;_,/215 259 263 [ ' 17064 | 19.4%
2 vs\QJ 2C.V.D. + P.T.B.D{ . 45 30 945 - 1176° 8.2%
? .S.D. * ——] 400 371 675 |. - 20 422 15.6%
4 c c v D vs H.S.D Cf o124 110 089 _3 267 11.9%
‘ ' / PN
. . . .\(
B.D. =" 'Ghchélor's Degree | S / ' .
+ C.C.V.D. = -Community College Vocational Degreg~"
P.T.B.D. = art-time Bachelor's Degrpe - :
"H.S.D., 1gh Schoo] Diploma _
The. discount¥formula cannot te solved for a ufidue r when there 1s wore thabione ?a'
1 vq2ange of s1gns in the 1ifetime earnings stre!m T
.y ( ..' '/ . : .‘J‘ : -
‘ . ’ . ' ‘ _‘. . ) . . ‘(/& /b_ 3 ‘l'-
c [ T 111 A - :




4 N
. o | ﬁ N~ 1o,
' (3) the internal rates of retunhﬂto four tional attainment alter- ff"

R
nativeL 1in-each of the four se]ected fields (NPV\ 0). . Ry

.
) .\‘ o . . -
< ' .P.‘ ~ “

.Returns go investment in a bache]or s degree (B.D. ) . a. community co]iege N
N,
vocatioha] degree (C C. V 0. ) range from 5. 4% to, 19. 4%, all fields being v

\

Considered With-their discount rates 1n the EETgh;orhood of 18- 20%, computer

o«

R science and social work graauates are ev1dent1y the main benef1c1ar1es of

3

_investing in an undergraduate deg.Je " While nutritionists (}Z 7%) aré reaping

' pecun1ary benefits reasonably above 1nf1atron 1eve1 nypses are getting returns

. of only Std% e,An 1nvestmentf1n a computer sc1ence bache]or s degree as an

examp]e, w111 pocket its ave?age ho]der an additional $260 551 ,00 do]lars

over a lifetime period by cpntrast the 'S¢ me education 1nvestment_1n nursing
& A

'wwili produce onl $35 605 00 do]]ars more, As explained prev1ous1y, one can

i
see that the amounts apbearing in the/NPV %) column are cons1stent1y lower

. s
than the corresponding values shown in the additional 1ifetime 1ncome coiumn
’ / e . 0

~ Cas€ 2 of Table 1 displays équa]]y interesting fpatUres. Note agadn that

this examplifies the S1tuation of a B.D. }graduatg vs. a C.C. V°D hd]der-uho{\\'
.after three years experience dec1des to undertake a bachelor's degree on

-a partotime ba51s over a period of“five years Theoretically, one wouﬁ? *.
expect the B D graduates in all fields to lose much’ of their edge on their
.counterparts,. "in some way, the rates of return and th3 NPV (0%) obtained

for computer science and social work: refleet that expectation However,
nurs1ng anld nutrition ‘results clearly indicate that stra1ght B.D. graduates
are big'iosers\foﬂindividuals who get a C.C.v.D. first and then ardeferred
bache]or s degree on-a part t1me basis According]y. B. D nurses and nu- _

' tritionists wou]d be respectiveiy short changed by" $122 189,00 and $43 294,00

dol]ars. 'To provide interest

lbturns to B.D. and C.C.V/

readers with additional 1nformation, e;onomic_‘

. € ucation marg1na1 to high school (H.S. 7 edu-

,.‘.-/

< -

-cation\are a1so presented in Tab]e 1

.

.

-~
. o .
.
- ) L) o
- . . - 7, . N
T . C] a .
- . - . 4
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Focl¥ing on Economid Strateyies o . . : “,g\
- .=k * -_ t- . ‘ ' . ! . N o

. This seetion exam1nes-the s1tuat10n of a f1nancra11y m1nded studenf or young
" (23 a .
‘”?rker who, before engag1ng 1n a part1Cu1ar eQUCatqonal 1nvestment tr1e§(to L

;Y
stream11ne the most prof1tab1e course of0&ct1on Iyp1ca11y, the f1rst pre-
@
- occupat1on-that comes to one's m1nd_1s whetmer a specific path will yielg_

v [}
.

more pr1vate benef1t returns This question was é]obally aqsmEred in Tabley\1 -

AN
from a who]e Tfetime po1nt of v1ew Without necessariLx\iisumind*that (,.
individuals have rather short views of their financial returns, mqst show ?/J

‘greater interest in knowing'how much more money'per year their additiona]
spend1ng on education will mean to -them. E}gure 1 exh1b1ts yearly earnings
;hfferent1a1s for various alternatives in each selected field. An.investment

+

in a computer science and social work B.D. education vs. a C.C.V.D. education
E'sounds 1ike>a financially sound decision; in 1990, as an examole, B.D.
'graduates would haye a yearly before-tax salary edoe close to $5 000,00
dollats. The same applies to nutrition but to a lesser degree. _On_the
contrary, a nursing B.Digeducation is not a very attractive proposition

since yearly saiary differentials are almost negligible.

N Results iodicate that computer.sciehce and social work C.C.V.D: holders who
ﬁbu]d take a P.T.B.D. wou]d_a]most catch up with B.D. sa]aries._ It seems
°U§y logical to think that additional schoo1ing.costs and some delay to#“
integrate the B.D. salary scale structure will always cost the C.C.V.D. +
P.T.8.D. graduates some negative yearly sa]ary differentials. However, this
does not,,gdd to be true in the Autrition and nursing. fields, as they surpass
B.D. sa]ar1es Th1s can be exp1a1ned by the fact that C.C.V.D. sa]ar1es are/
already competitive with B D salaries, and when C.C.V.D. graduates get theur
P.7.8.D., acoumu]ated years' experience,oﬁaces them in-an advantageous
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‘position in the sa]ary sca]e structure For 111ustrafhve PUrpOSES . Q D. and

JFC C: V D. vs. H S. year]y earn1ngs d1fferent1a1s areﬁp1otted out, as we]] in -

F1gure 1.: g 47{
‘Ind1v1dua1s might want to assess the1r educat1g:21 1nvestment in compar1son.

Bl

w1th‘any other fmnetary inveétment. Assom1ng ‘that capital invested today

at a 10% interest rate is generally recognﬁzed to beat slightly the present
7 ' A /(

'inf1ationary rate level, finding out whether investment 1n extra educatlon

will prove to be a reasonable deterrent to inflation represents some po11cy

1nterest' F1gure 2a shows that, opce the early years account1ng for schooling

'costs and spec1a11y opportun1ty costs are over, a social work and computer

.science B D. educat1on vs. €. C V D educat1on offers adequate protection
C

aga1nst 1nf1at1on In the case of nutrition 1t is more open to quest1on

-

since h1gher than 1nf1at1on ga1ns are mildly recorded only past 1995. In--

vestment in a nursing B: D wou]d earn well below inflation level, both on a

‘yearly and lifetime basis. A]so of policy interest is Figure 2b; none of

the B.D. graduates would cash in bemefit returns large enough to compengate

for inflation.

A3

“Implications and Conclusions

Private rates of return obtained in this study are, for the most part, une-

_quivocal. High returns to a B.D. education in computen science and social

work shou]d be strong enqouf/gement for high schoo] students to follow the

bache]or S degree route r1ght away. C.C.V.D. holders in these same two

\.
f1e1ds would improve their lot considerably by 1nvest1ng 1n the next h1gher
level of education; their investment wou]d come close to compete w1th on-

going inflationary rate level. _ ’y;r
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The near equa]ity‘betWeen the’rates of return for the g,d: and-C'C.V.D. nurses
is strikingly conc1u51ve The only questionable fie]d'wouid be nu%rition

. where the B.D. Vs, C.C.V.D. education returns draw some attention-but may not

4

be sUfficiently‘\aroe to make an.investment really profitable; this assertion

does not seem’ unreasonable when one_considers that approXimate]y 30% of,
professionals' earnings is recoVered~by'the government in the for@ of

additibpa]*tax;revenue. | T ‘ . *

‘-

I4

Before c]os1ng, the authors want to stress theﬁfact that the purpose of this'
study was 1im1ted to the study of pecuniary benefits accruing to the a verage
1n 1v1dua], as measured by the before tax monetary income’ of 1ndividuais

A1l other benefits, either soc1a1 (qua]ity pf 1ife, quaiity of schools, etc. )

or private (job satisfaction, security, egc.)

R0 t 1nc1uded these
benefits can have a positive or negative effect'o . ivate monetary retgrns.
Even though studies have proved: that pegple with less education but edua]
ability and gntrepreneuriai ta]ent can deliver as much and as well as'indi-
viduals with more formal education, there is a tendeney, specialiy in the
public sector, to use education asla screening device. 1In instanees where

.an additional level of education does not result in.greater productivity,

it becomes obvious_that excessive social costs are passed on down to tax-
payers. Irresbectiye of this pattern, it wouid be tempting to conclude that
present rates of rdﬁurn ta higher education are 1likely to be beiow their ‘
Tong-term equilibrium values because of a slow economic situation (3.5%-GNP
growth), inflation (7.8% CPI increase), and high-unemp]oyment (8.8%)5..
however, there appears to be a strong desire in the public sector to slow
down sa]ary demands so:as to bring (them back in line with wage increases

paid in the private sector.
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